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PREPARING FOR
THERJTURE

Wouldn't it be nice to know the future?

For decades, utility planners have tried to predict it. By

analyzing data, trends and projections, they've attempted

to forecast future electricity demands and the resources

available to meet them.

Now the emphasis has shifted. At PacifiCorp, the goal is

not to pinpoint the future, but to prepare for whatever it

may bring. The company explores a wide range of future

possibilities using sophisticated computer models, to

help decide what it should do now, given the uncertain-

ties of the future.

The emphasis in resource planning has shifted in another

way as well. While the company is still focused on making

sure it will have enough resources to meet customer

needs, neither electricity demand nor supply are seen as

fixed quantities. Both can fluctuate according to changes

in the market and industry, and with opportunities that

become available. The company wants to grow in ways

that will allow it to continue serving customers competi-

lively

A.
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THEVKING

STRATEGIC

The energy marketplace is changing dramatically. De-

regulation, more alternative suppliers, new technology

and changing customer needs are all contributing to a

more competitive environment. In this new setting, the

old niles of "franchised service territory" and "guaranteed

customers" no longer apply. Options such as cogenera-

tion, non-utility generation and purchasing from other

suppliers are giving customers more choices than ever

before.

To succeed in this competitive environment, PacifiCorp

adheres to two main strategies:

. Reinainlng a low-cost producer of electricity and

energy services; and

. Providing high quality custoiner service that re-

spends to custoiners' changing needs.

In keeping with these two strategies, the company

manages its power supply and demand and evaluates

new resource alternatives based on five overall principles:
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. Minimize cost and retail price knpact - to help

keep prices down.

. Consider the tradeoff between cost aademlssions

- to try to minimize both.

. Provide reliable service - which is essential for

serving customers well.

. Assure efflclency - in both the operation of the

company's system and the way in which customers use

electricity, to assure high value for each energy dollar

spent.

. Maintain flexibility - to be able to respond to

changing circumstances. PadfiCorp maintains resource

options that have short lead times and low capital costs

and can be acquired in amounts that closely match

growth.

By following these principles in its planning, the com-

pany can help assure cost-competitive, responsive ser-

vice.



WHAT IS
RAMPP?

In the same way it would be nice to know the future, it

would be helpful to know Ae best route for getting there.

PacifiCorp's Resource and Market Planning Program

provides general direction into the future, but allows the

company to steer its own course as obstacles and oppor-

[unities arise. Rather than committing the company to a

rigid resource plan for the next 20 years, RAMPP provides

a process for deciding at any given time which way to go

next. In this way, it gives PacifiCorp flexibility to respond

to changing circumstances. The company can use RAMPP

to evaluate specific resource and marketing opportunities

as they develop.

In general, the RAMPP process:

. Provides a long-range plan and framework to guide

the company in evaluating resource and market deci-

sions; and

. Complies with regulatory commission requirements

for integrated resource planning.

A
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The regulatory commissions in Idaho, Montana, Oregon,

Utah and Washington require the company to:

. Examine a range of forecasts for the energy needs of its

customers;

. Consider all feasible alternatives for meeting those

needs;

. Assess supply (new generation) and demand (cus-

tomer efficiency) alternatives in a consistent manner;

. Assess the external costs of various resource alterna-

Uves;

. Describe a long-range plan and a shorter-term action

plan for balancing supply and demand; and

. Prepare its plan with substantial public involvement.

PadfiCorp's RAMPP process and the repons documenting

it meet all of these regulatory requirements. This report

describes the results from ItAMPP-3, the third cyde

through the RAMPP process.

A
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THE WORLD
HAS BEEN
CHANGING:
DEVELOPMENTS
SINCE RAMPP-2

Iinpleinentation of
RAMPP-2 Action Plan

A number of changes affecting both the content of

RAMPP-3 and the process for developing it have occurred

since RAMPP-2 was completed in May 1992. An overview

of these changes follows:

PacifiCorp has successfully implemented the RAMPP-2

action plan. It has pursued demand-side resources, re-

newable resources, peaking resources, cogeneration op-

portunities, system efficiencies and improvements as

called for in the action plan. This includes implementation

of the demand-side programs specified for 1992 and 1993;

initiating development of two wind projects (one in

Washington and one in Wyoming); involvement in two

new cogeneration projects Oames River and Hermiston);

a capacity agreement with another utility (Southern

California Edison); and additional resource-related ac-

lions.

Major Events Key occurrences in the past two years include:

DSR Cost Recovery-In 1993, the Oregon and Utah

commissions adopted cost recovery mechanisms that

will help equalize the earnings the company can

achieve on demand-side resources and supply-side

resources. Disincentives to acquiring DSR have in-

eluded the fact that increased energy efficiency (through

A.
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DSR) reduces revenues, that DSR investments do not

accrue an allowance for funds used during construc-

tion, and that DSR can only be acquired in small

Increments.

. The Energy Policy Act of 1992 - Competition in the

energy marketplace, already underway, increased with

approval of the Energy Policy Act. The act established

a new category of power producers, exempt wholesale

generators (EWGs), and also expanded transmission

access. Under the act, any utility or EWG can ask a

utility to provide transmission service under certain

conditions, and the utility must provide it.

. AdminlstrativeRulesfortheCleaaAirActAinend-

tnents - PacifiCorp has reduced its thermal plant

emissions since 1985 and therefore qualifies for a net

surplus of S02 allowances. A sale of these surplus

allowances to Illinois Power is currendy pending. The

company's future sales of allowances will depend on

the outcome of a lawsuit in New York dealing with

allowance transactions and other Clean Air Act Amend-

ment discussions.

. Retail Coinpetitioa - Competition for retail sales is

increasing as more and more customers - particularly

industrial and commercial customers - investigate

alternatives such as self-generation, fuel switching,



changing to another provider such as public power,

relocating or expanding to sites outside ofPacifiCorp's

service territory, cogenerating, buying power from

another utility, or using new technologies. One par-

ticularly controversial form of retail compedtion, retail

wheeling, is being debated at the state level. It would

allow retail customers to require their local utility to

transport power to them that the customer purchases

from another utility or non-utility generation source.

This would radically change the existing system, where

each utility has an obligation to serve a defined area

and is given an exclusive franchise for that area. If retail

wheeling occurs, utilities that are low-cost producers

will be best positioned to succeed.

Growth in Electricity Sales - PacifiCorp's retail load

increased by 1. 1 percent in 1992; 2. 1 percent in 1993.

The RAMPP-2 forecast for 1993 was 1. 7 percent load

growth in the medium low case, and 3. 1 percent in the

medium high case.

BPA Peak Purchase Agreement - PadfiCorp has

negotiated a new 20-year peak purchase agreement

with the Bonneville Power Administration that will

allow the company to continue buying 1100 MW for

peaking needs. Federal approval is pending. The 1100

MW purchase level represents a continuation from the

A
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company's previous contract with BPA, but is a reduc-

tion from the projection in RAMPP-2 for a purchase of

1400 MW by 1995.

BPA Rate Increase - The Bonneville Power Admin-

istration increased the rates it charges PacifiCorp and

other utilities as of Oct. 1, 1993. BPA has the option to

further increase its rates in 1994 if necessary. PacifiCorp

is most concerned about the effect BPA rate increases

have on the residential exchange program, which

benefits residential and small farm customers with a

pass-through reduction in their prices in Washington,

Oregon, Idaho and Montana. Each time BPA rates

increase, the credit to customers is reduced and their

prices increase. The 1993 BPA increase resulted in a 6.2

percent price increase for Oregon residential custom-

ers and an increase of 6.9 percent for Oregon small

farm customers. Percentage increases for the other

states were similar. BPA's increases also affect the price

PacifiCorp must pay for power transmission over the

north-south intertie.

Closing of Trojan - Portland General Electric closed

the 1100 MW Trojan Nuclear Plant in January 1993.

PacifiCorp, which owned 2. 5 percent of the plant, is

replacing its 27 MW with firm power purchases.



CHANGES FV
RAMPP
METHODOLOGY

The RAMPP process has become more complex with each

round of planning. Each RAMPP report has surveyed a

wider range of future possibilities:

. RAMPP-1, completed in late 1989, focused mainly on

the uncertainty of load growth;

. RAMPP-2, completed in early 1992, considered load

uncertainty, but also different levels of gas pricing and

uncertainties in resource performance;

. RAMPP-3 tests the same variables analyzed in RAMPP-

2, but also considers what would happen if the

company followed different resource strategies (using

more or less demand-side resources; more or less

renewables; and more or less coal), and what happens

if some key assumptions about the costs or character-

istics of a specific resource are changed. RAAIPP-3 also

tests more environmental uncertainties.

A more complex model was used in the RAMPP-3 analyses

for selecting and analyzing resources, a greater emphasis

on external costs, greater recognition of geographic areas

and transmission constraints, and the inclusion of trans-

mission costs. The RAMPP-3 model included a capability

for optimization to identify plans that minimize total costs

for any specific combination of future conditions. It also

integrated production costs with the selection of new

resources over the next 20 years.

10
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The complexity of the RAMPP-3 process and model are

evident in the extent of its outcomes. Altogether, RAMPP-

2 looked at 26 possible futures. It considered four levels

of load forecasts, seven load uncertainties (e.g., if load

growth is low at first and then suddenly increases), 10

sensitivities (including possible changes in gas prices, loss

of resources, results from demand-side resources, amount

of renewables used, etc.) and five environmental cases.

By contrast, RAMPP-3 looked at 155 possible futures -

based on various levels of load growth, gas prices and

resource strategies (different levels of DSR, any-coal or

no-coal, and any-renewables or strategic-renewables); 29

sensitivities (which changed an input assumption, e. g.,

what if wind power can produce more energy than

expected, what if coal prices are higher than expected,

etc. ); and 23 levels of environmental externalities (costs

added to each resource based on emissions). Each one of

these cases resulted in a unique least-cost resource plan.

The results from RAMPP-3 indicate that PacifiCorp can

acquire supply- and demand-side resources for a broad

range of future conditions that keep its electridty price

increases at or below the expected level of inflation over

die 20-year planning horizon.

A
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PLANNING
BASED ON
UNCERTAINTY:
LOOKING INTO
THE FUTURE

Since the future is invariably unpredictable, PacifiCorp

cannot know with any certainty what electricity demand

will be and what new energy sources will best serve

demand ten or twenty years from now. However, Arough

the RAMPP process, the company can consider a broad

range of possibilities and determine how it would re-

spend in each case. By evaluating the pattern of these

responses, the company can then determine a course of

action that makes sense for the short-term and positions

the company well for making future choices.

RAMPP-3 tests more possible futures than any of its

predecessors, by varying levels of load growth, gas prices,

resource strategies, input assumptions (sensitivities), and

environmental factors.

Load Forecasts RAMPP-3 considers five forecasts of customers' future

electricity needs. The forecasts are based on various

economic and demographic possibilities as well as end-

use assumptions, historical information and other data.

The five forecasts include load growth that is:

A
12



RAMPP-3 REPORT; EXECUTIVE SUMMARY

. High (3. 8%)

. Medium mgh (3.0%)

. Medium (2.1%)

. Medium Low (1.3%)

. Low (0.3%)

Growth between the medium low and medium high

levels is considered very likely, based on a very large

number of combinations of economic and demographic

conditions. Growth at the highest and lowest levels is

considered less likely, but was included to make the

analysis of possible futures more all-inclusive.

Table 1 shows the level of load growth assodated with

each forecast, as well as the annual energy (MWa) needed

at the end of the planning period (2013) and the winter

and summer peak loads at that time. Graph 2 charts the

five levels of annual energy load growth for the next 20

years. Graph 3 shows the results for winter peak, and

Graph 4, for summer peak.

A.
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Energy Winter Peaks Summer Peaks

Low 0.33 5,373 328 16 0.33 7,504 449 22 0.35 7, 194 460 23

Med

High

2. 13 7,998 2,644 132 2. 14 11,206 3, 709 185 2. 21 10,823 3,676 184

3.02 9W 4>»1 »» 2,S? t5,m S,7S2 2@ »<» i»,W 5,7^1 287

3. 75 11,381 5,725 286 3. 72 15,949 7,975 399 3.84 15,456 7,906 395

Graph 2 - Total System Energy Forecast
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Gas Prices PacifiCorp, like most utilities in the country, expects

natural gas to be one of the foremost fuel sources for new

power generation in the future. Forecasts of future gas

prices are therefore critical in estimating Ae cost of

various resource plans.

RAMPP-3 used three gas price forecasts:

. Low (1.7% real escalation)

. Medluai (3.8% real escalation)

. High (5.6% real escalation)

The forecasts were based on information about the long-

term availability and pricing of gas supplies, including the

costs for transportation and storage. Analysts agree that

adequate gas resources currently exist in the United States

to meet domestic demand at the current level for the next

60 to 70 years. PacifiCorp projects adequate reserves to

meet increased demand well into the next century. By

taking advantage of competition between natural gas

producers in Canada and the United States and develop-

ing a mbc of long- and short-term contract purchases, the

company believes overall gas price escalation between

the low and medium gas price forecasts is most likely

16
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The costs of transportinggas have become more competi-

live under Order No. 636 from the Federal Energy

Regulatory Commission, which prohibits pipeline com-

panics from continuing to sell gas to end-users, and

instead requires them to function only as transporters of

gas. With the increased competition, many large indus-

trial, local distribution and electric utility companies have

been able to reduce their costs for gas.

Gas price levels were considered independent of the load

growth forecasts. RAMPP-3 tested each possible combina-

tion of load growth forecasts and gas price forecasts to

create 15 unique futures.

Resource Strategies After establishing the 15 load growth/gas price futures,

RAMPP-3 tested a variety of resource strategies with the

optimization model. Each resource strategy set param-

eters for acquiring a certain resource. These strategies

were then tested against Ae possible futures.

For example: Let's say you began with a future case that

assumed electricity load was growing at a medium rate,

and so were gas prices. One resource strategy you might

test would be: What would happen to the resource plan

if the model was not allowed to choose any coal re-

sources? Or, what if the model was allowed to select

17



all of the demand-side resources that meet a high cost-

effectiveness level? The model created a resource plan

for various resource strategies after they were combined

with specific load growth and gas price forecasts.

Altogether, the company tested, in different combina-

tions, five strategies for demand-side resources, two for

renewables, and two for coal. The resource strategies

were as follows:

Deinand-Side Resources . Ixrw DSR: Used a low level of cost-effectiveness for

DSR (30 mills/kWh real levelized), with a slow ramp-

up (or acceleration) rate;

. MediumDSR: Based cost-effectiveness (55 mills/kWh

real levelized) on the avoided costs used in RAMPP-2

and the ramp-up rate in RAMPP-2;

. Accelerated DSR: Based cost-effectiveness on the

avoided costs in RA.MPP-2, but with an accelerated

ramp-up rate;

. HighDSR: Used a higher level ofcost-effectiveness (70

mills//kWh real levelized) and an accelerated ramp-up

rate;

A.
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Coal

Unconstralaed DSR: Used the RAAIPP-2 cost-effec-

tiveness level to develop initial programs, then added

higher-cost measures and allowed the model to choose

any or all of the DSR potential at any time. The model

was allowed to add DSR immediately with no restric-

tions on ramp-up rate or the total selected in any one

year. The unconstrained strategy was unrealistic in that

it did not consider the startup time needed to acquire

DSR from a given program.

Any-coal: The model could select any amount (uncon-

strained) of new coal resources in the resource plan.

No-coal: The model could not select any new coal

resources.

Rene'wables . Any-renewables: The model could select any amount

(unconstrained) of new renewables.

. Strategic-renewables: The model was instructed to

achieve a specific acceleration rate of renewables in

the early years. It could then select any amount of

additional renewables.

The DSR, coal, and renewable strategies (except uncon-

strained DSR) were combined with each other to produce

19



16 strategy alternatives. Unconstrained DSR was com-

bined with "any-coal" and "any-renewables" to create a

17th, completely unconstrained case.

If all 17 of these strategy combinations were tested against

all 15 futures, 255 model runs would have been required.

To reduce this number and still achieve a good cross-

representation, the company selected 103 cases for its

base study plan. Table 5 shows the variables tested for

each of these cases.

Table $ - Base Study Plan
Load

FUTURES Gas
I. ML

LG MG HG LG MG HG

x

LG

M

MG HG
MH

LG MG HG

H

LG MG HG

s

T

R

A

T

E

G

I

E

s

LD NC

AC

MD NC

AC

AD NC

AC

HD NC

UNCONSTRAINED
AR

AC SR
AR

SR

AR

SR

AR

SR

AR

SR

AS

SR
AR
SR
AR
SR

itwww

E3SB ste&feci^feh:
)LD- use* tow tevd trfisosKeff<ttjwn«s® to DSK wini stowet ramp-up ta»

MD- cost affeetnieaess based on.KAMW-21 av&lded costs, and tberttmp-ap »ttle used ia RAMPP-3
A? 4- .t.iifstTulFfefftivt3ie?s1?as(id On fiAiMPP-2 avoitted <*ost5, but with an accEleratRd rafttp-up ratfc

HD- we Si is^Wt iwel of cast rffecfcivenas^ sind an aewlerated tamp-up rate
Cost Btraicgics;

NC -'no co&l plants
AC - any coal plants

Runuwable ^trategtcs:
A It - any renewaUes
SE. " slraEe^ic ri3nf?wables
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Input Assuniptfons
(Sensitivities)

To Ais point, the model had tested 103 possible combi-

nations of load growth, gas prices and resource strategies

(for combinations of DSR, coal and renewables), and

produced a resource plan for each.

The company then moved beyond these base cases to

consider a number of "what ifs": What if one of the

assumptions used in the base cases was changed? How

would this affect the resource plan identified by die

model? Each change in assumption created a different

"sensitivity."

The input assumptions that were changed affected;

* Load growth: What if various factors reduced or

increased growth sUghdy from the medium load growth

case, orifelectrification(ofcars, industry, etc. )pushed

electricity use above the high load growth case?

. Resource acquisitions and transailsslon con-

straints: What if other resource acquisitions were

added to the portfolio, if certain technologies were

converted, if transmission constraints were reduced, if

a discount rate based on social benefits was applied, or

if coal prices were higher?

21



. Wholesale activities: What if critical water levels

rather than average water levels were assumed for

hydro availability, ifPacifiCorp's wholesale prices went

up or down 20 percent, or if the wholesale market no

longer offered opportunities for non-firm sales or

purchases?

. Renewable resources: What if the costs of wind and

geothermal power were different than assumed, or if

the capacity or production levels associated with wind

power changed?

The model considered all of these possible changes, and

produced a resource plan for each.

Environinental Costs Finally, the model considered the impact additional

environmental costs would have on resource selections.

Twenty-one environmental cases were tested, with vari-

ous combinations of load growth, gas prices and DSR

levels, but all using the any-coal and any-renewable

strategies to provide the maximum range of choices. The

environmental costs combined high and low values for

NOx and total suspended particles with three values for

C02. These were tested against selected future cases. Two

additional cases restricted total C02 emissions to 1990

levels.

A
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PORTFOUO OF
RESOURCES

PacifiCorp can choose from a number of resource alter-

natives to meet future electricity needs. The company's

portfolio includes three categories of resources:

Existing System Existing resources include those that are already on-line

(thermal plants, hydro resources and power contracts) as

well as system efficiency improvements and other changes

the company knows will occur over the next 20 years.

PadfiCorp uses its coal plants to meet baseload needs,

supplemented by hydro resources for daily, weekly and

seasonal fluctuations in load. Coal generation meets

about 82 percent of the company's energy requirements

and provides 65 percent of the company's capacity;

company-owned hydro represents 7 percent of energy

requirements and 10 percent of capacity; and power

purchases meet 11 percent of energy needs and 25

percent of capacity.

Planned system efficiencies, purchase contracts, and

plant re-starts will add 918 MW of resources to PadflCorp's

existing system in the next five years. This does not

include new (not net negotiated) purchased power,

because the availability, price and terms of power pur-

chase agreements are unpredictable. PacifiCorp takes

A
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advantage of opportunities to purchase power as they

arise if those purchases are a more cost-effective resource

choice than the alternatives.

Deinand-Side

Alternatives
PacifiCorp can also "create" additional resources by

helping customers use energy more efficiently. Because

energy efficiency programs reduce the demand for elec-

tricity, they are called demand-side measures. They result

in saved energy, which can serve the same purpose as

new sources of electricity.

In recent years, many of PacifiCorp's efficiency programs

have used a financing mechanism called the Energy

Service charge. Through this mechanism, the company

finances a customer's initial costs for efficiency improve-

ments, and the customer repays the company out of his

or her energy savings through an Energy Service charge

on the monthly bill.

The RAMPP-3 action plan used new financial standards to

help the company rank DSR programs, These standards

will allow the company to achieve DSR while still

remaining price-competitive. They will also open up

more possibilities for structuring DSR programs to better

meet customers' individual needs. Options such as re-

24
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bates or other financing approaches will be considered in

addition to the Energy Service charge.

The company has reduced its estimates of the amount of

energy efficiency savings that can be cost-effectively

achieved over the next 20 years, compared with its

projections in RAMPP-2. The potential savings have

declined, mainly due to slower economic growth, im-

proved building codes, and higher appliance efficiency

standards. More experience and information have also

clarified the costs and market potential for energy effi-

ciency programs.

Supply-Slde Alternatives Supply-side resources include the vast array of new
generating resources that can be added to the company's

system. They include traditional as well as new technolo-

gies. The primary types of supply-side alternatives are

coal-fired resources, natural gas-fired resources, cogen-

eration, wind, geothermal, solar power and pumped

hydro storage.

25



RESULTS RAMPP-3 includes a resource plan for each of the 155

future cases. The resources in each plan were drawn from

the company's ponfolio.

Overall Findings Taken together, the resource plans show that the com-

pany is well-positioned to respond to a broad range of

possible futures. In every case, PacifiCorp has the flexibil-

ity and options it needs to economically meet customers'

energy and capacity needs.

Winler MWs

DSR
Renewable
Cogeneration
Combined Cycle CT
Coal
Simple Cycle CT
Pumped Storage
Total

Low
541

0

0

0
0

0

0

541

ML
571

0

0

0

243
0

0

814

Med
608

0

302
0

803
0

336
2049

MH
665

0

96S
0

990
148
548

3316

High
714

0

1640
0

1207
507
709

4776
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Graph 6 (for 1994 to 2003) and 7 (1994 to 2013) show the

distribution of resource additions selected for each load

growth level. Each figure assumes medium gas prices,

medium DSR, and any-coal and any-renewables strategies.

The results in the resource plans support two main

conclusions:

PactfiCorp can aieet ne'wresoiu'ce needswith-

out having to increase prices greater than the

expected level of inflation (3.4 percent).

Graph 7 - Resource Additions by Load LeveL 1994-2013
(Medium Gas Price, Medium DSR, Any-Coal, Any-Renewables)

Winter MWs
Low ML

DSR 864 956
Renewable 0 0
Cogencration 0 0
Combined Cycle CT 0 0
Coal 0 379
Simple Cycle CT 0 0
Pumped Storage 0 235
Total 864 1570

Ill III !,
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As load growth increased, customer prices in real terms

generally stayed the same or decreased. The costs of new

generating supplies are competitive with PacifiCorp's

embedded costs. Therefore, the costs of acquiring addi-

tional resources do not exceed inflationary changes.

The fact that PacifiCorp can meet future electricity needs

while keeping average prices in line with general inHation

can help the company to maintain a competitive position

as a low-cost producer.

Each supply- and deinaad-side alternative

has its benefits and drawbacks; there is no

single "best choice." RAMPP gives the coui-

pany flexibility to make the right decision

at the right time.

While new coal generation is the lowest-cost resource, it

carries the risk of uncertain future taxes or restrictions on

carbon dioxide emissions. Some clean coal technologies

can reduce the C02 risk, but the cost and performance of

these are still being confirmed.

Cogeneration offers a shorter lead time than coal, but is

dependent on negotiations with customers or other

developers. Gas-fired resources carry the risk of uncertain

prices in the future.

A
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Renewable resources, such as wind and solar, are envi-

ronmentally favorable, but are uncertain in terms of

perfbnnance and ultimate cost. Demand-side resources

present their own cost and performance uncertainties. In

addition, DSR can have the effect of increasing average

prices when total costs are recovered from a diminished

volume of electricity sales.

Pumped storage resources can be particularly valuable for

meeting peaking needs, but may be difficult to site.

The company must consider all of these factors in deciding

which resources to pursue as needs and opportunities

arise. RAMPP is a first step in making these decisions, but

it is followed by extensive financial and operational

analyses for specific projects and opportunities.

Baseload Resources Assuming a medium level of load growth (2. 1 percent per

year), the company will need to add from 850 to 1,000 MW

of baseload resources in the next 10 years. Coal and

cogeneration were the least-cost choices for meeting

baseload needs.
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Peaking Resources Assuming medium load growth, the company will need

to add 200 to 500 MW of peaking resources in the next 10

years. The amount is higher under medium gas prices and

lower under low gas prices. The RAMPP-3 model under-

estimated the company's peak resource needs because it

only recognized one season's peak (winter). Peaking

needs are increasing as the company grows and manages

its supply and demand in closer balance. Pumped storage

or simple-cycle combustion turbines are the most cost-

effective choices for meeting peaking needs.
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Gas Prices PacifiCorp believes gas prices are most likely to increase

between the low and medium levels. Graphs 8 and 9

show the resource additions by gas price level for 1994-

2003 and 1994-2013. Higher gas prices led the model to

select more coal in the any-coal strategies and more wind

resources under the no-coal constraint.

Graph 9 - Resource Additions by Gas Price Level: 1994-2013
(Medium Load Growth, Medium DSR, Any-Coal, Strateglc-Renewables)
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Coal Strategy Since coal was the least expensive new resource in the

portfolio, the model mainly selected coal when allowed

to. Cases that included new coal resulted in lower total

costs and lower prices than those that did not.

Renewables Strategy The company's strategic-renewables strategy caused total

costs and customer prices to increase more than in the

any-renewables strategy. However, the company is will-

ing to sustain the small price impact in order to gain more

experience with renewable technologies. The model's

renewable resource selections would change only if there

is a substantial improvement in the cost and performance

of renewable resources. Under current cost assumptions,

additional renewable resources are cost justified if gas

prices are high and high environmental costs or con-

straints are imposed on new coal generation.

Regional Patterns The geographical location of resource choices was most

affected by the any-coal vs. no-coal strategies. New coal

generation would be located in Utah and Wyoming;

cogeneration from Oregon, Washington and California.

Therefore, cases with the any-coal strategy had a higher

percentage of their total resources in Utah, and cases with

the no-coal strategy had a higher percentage of their total

resources in the Pacific Northwest.
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Coal Prices Even if coal prices in Utah increased substantially, coal

remained the least-cost resource. The Utah coal market

has sufficient existing capacity for one or two units. The

Wyoming coal market has sufficient capacity to allow for

the additional of several new coal units.

Non-Firin Markets The model consistently chose more non-firm sales for the

company than non-firm purchases unless a C02 tax of $25

or $40 per ton was introduced.

An assumption of critical rather than average water levels

caused the company's costs and prices to increase. It

reduced the amount of energy available from the existing

system and from firm purchase contracts.

Changes in the price for non-firm sales had little effect on

resource choices, but increased system costs and cus-

tomer prices. A higher spot price caused the model to

select about 90 MW more coal, and reduced costs and

prices. Removing the non-firm market altogether caused

utility costs, total resource costs and customer prices to

increase. Because of the impact of non-firm prices, it is

important that the company use a planning process that

accurately reflects the non-firm market.

A
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Enviroiunental Adders The addition of environmental costs or limits shifted the

model's resource selections toward renewables and co-

generation, and from pulverized coal to coal gasification

(a clean coal technology). Customer prices increased up

to 20 percent for those cases that included environmental

adders, versus their comparable non-adder cases.

Trade-off graphs showed which resource strategies best

met the dual goals of lowering costs and lowering

emissions. The no-coal strategy reduced emissions, but

caused costs to increase from the any-coal strategy.

Similarly, the strategic-renewables strategy reduced emis-

sions, but cost more than the any-renewables approach.

The company believes the cost of the strategic-renewables

strategy may be necessary to gain experience with renew-

able technologies.
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WHAT'S NEXT? Based on the conclusions from RAMPP-3, PadfiCorp

plans to take the following actions during the next two

years:

Increase cost-effective deinand-slde acquisitions.

Achieve 40 MWa of cost-effective savings by the end of

1995.

Continue to pursue. If cost-effective, 200 MWa of

renewable resources to be brought on line by

2001.

InstaU 500 to 900 MW of cogeneration and/or

coaibined cycle coinbustion turbhies (CCCTs) by

2001, consistent with cost-effectiveness criteria.

Evaluate clean coal technologies, such as gaslHca-

tlon, and evaluate potential sites for new coal

resources.

Meet 150-200 MW of peaking needs by 2001 In

addition to 150 MW of coaibustion turbines in

Arizona. More peaking resources may be required

sooner. The company will seek to reduce those poten-

tial needs by pursuing peak management opportuni-

Ues.

A
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» taipleinent pricing changes to further proinote

energy efficiency.

. Continue to linprove the efficiency of the

coaipany's generation, transaiissioa and dlstri-

button systeins.

. Continue to test and deinonstrate saiall-scale car-

bon offset projects.

. Develop Improvements in the planning process

for RAMPP-4. The current schedule calls for the

RAMPP-4 report to be completed by the end of 1995.

It is expected to give more attention to competition,

demand-side resources, renewables and the company's

peaking needs.
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FOR MORE
INFORMATION

If you would like a copy of the full RAMPP-3 report,

Positioning for Competition and Uncertainty, or addi-

tional copies of this Executive Summary, please call(503)

464-5620. Technical appendices are also available on the

Load Forecasts, Demand-Side Resources, Modeling, and

Public Process.
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INTRODUCTION

This report summarizes PacifiCorp's third Resource and Market Planning
Program (RAMPP-3). It documents the internal and external process used by
PacifiCorp to analyze fuhire load growth, the ability of its existing power plants
to meet customers' electa'ic energy service needs, and the need for new resources,
including new power plants and customer efficiency programs. The process
described in this report:

1) Provides a long-range plan and framework to guide the company in
evaluating resource and market decisions;

2) Complies with regulatory commission requirements for integrated
resource planning (IRP).

RAMPP considers both resource and market conditions in evaluating future
resource alternatives. The title of this report is "Positioning for Competition and
Uncertainty. " PacifiCorp selected that title because it reflects the company's
goals in its resource acquisition activities: to position itself well for an uncertain
future that will contain increasing competition. By positioning, the.xompany '>-^..
intends to pursue activities that increase its futipe^Tlexibilit^i-shfirten the lead p'^jic-
time for future acquisitions, and allow it to respwTff quickly to market

opportunities. To meet the competition, the company believes it will need to
provide price and service levels that meet the customer's perception of a fair
value. Overall, PacifiCorp's RAMPP aims at minimizing costs and risks to
custoiners and society, and providing value to the company's shareholders.

This report details the company's current planning information. It describes the
assumptions, strategies and principles that will guide future supply and
demand decisions. By using a process to guide decisions rather than following a
pre-set plan, the company retains flexibility to respond to changing conditions.
PacifiCorp uses the integrated resource plan and action plan to evaluate specific
resource opportunities.

For more information on a particular issue or term, see the glossary or index at
the end of this report. The glossary provides definitions for the various terms
and abbreviations used throughout the report. The index provides a page
reference for discussion of a particular issue or topic.

l:. 'ts~'l.y
^. -'

IRP REGULATORY REQUIREMENTS

Congress has increased interest in Integrated Resource Planning (IRP) by
including a provision in the National Energy Policy Act of 1992 that mandates
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that all state regulatory commissions hold hearings on integrated resource
planning for electric utilities.

This report, with the technical appendices, complies with regulatory cominission
requirements for integrated resource planning in Idaho, Montana, Oregon, Utah,
and Washington. Guidelines established in those states require the company to:

* Examine a range of forecasts for electricity demand;

. Consider all feasible alternatives for balancing resource supply with
electricity demand;

. Assess supply and demand alternatives in a consistent manner;

. Assess possible external cost effects as part of its evaluation of resource
alternatives;

. Describe a credible long-range plan for balancing supply and demand and
related uncertainties, and a short-range set of actions consistent with that
long-range plan; and

. Prepare its plan with substantial public involvement.

Overall, the regulatory commissions support integrated resource planning as a
way to help utilities: 1) conduct their planning openly with public involvement,
and 2) let the Commissions know what process and principles the utility follows
before it proposes specific actions. A separate chapter in this report details
PacifiCorp's public involvement process. A separate appendix documents
communication between the company and its public advisory group.

The RAMPP process at PacifiCorp involves several departments. They include
Integrated Resource Planning, Power Planning, Demand-Side Policy and
Strategy, Power Supply, Load Forecasting, Financial Planning, Pricing &
Regulatory Affairs, Economic Regulation, Government Affairs, Distribution and
Transmission Engineering, Fuels, and Wholesale Sales. These departments
confer with others in the company when they need additional information. At
meetings of the internal task force, the members discuss work progress, issues,
and agenda items for the meetings of the RAMPP-3 Advisory Group (RAG).
RAG includes representatives from public agencies and private groups.

RAMPP-3 ACTION PLAN SUMMARY

RAMPP-3 includes a new action plan for FacifiCorp for 1994 and 1995. The
Action Plan chapter includes specific actions for 1994 and 1995, with more
general actions for 1996 and 1997. These actions position the Company to
provide electric service to customers at competitive prices in the face of a range
of future load, resource, and market uncertainties.
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The RAMPP Report docuinents the assumptions, analyses, and conclusions that
lead to development of an action plan for the next two years. The action plan,
described fully in the Action Plan chapter, contains the following items:

Demand-Side Resources:
1) Achieve 40 MWa of symulative installed cost-effective demand-side

savings by the end of 1995. Durihg 1996 and 1997 acquire an additional
cumulative 65 MWa of cost-effective demand-side savings.

Renewable Resources:
2) Continue with actions necessary to bring 200 MWa of renewable

resources on line by 2001, if cost effective.

Baseload Resources:
3) Meet intermediate-term baseload requirements with installation of 500-

900 MW of cogeneration and/or combined cycle combustion turbines
(CCCTs) by 2001, consistent with cost-effectiveness criteria.

4) Evaluate clean coal technologies, such as gasification, and evaluate the
feasibility of potential sites for new coal resources.

Peaking:
5) Meet 150-200 MW of peaking needs by 2001 in addition to 150 MW of

simple cycle combustion turbines (SCCTs) in Arizona. Operational and
resource uncertainties may require more peaking resources sooner.

Related Items:

6) Pursue peak management opportunities.
7) Implement pricing changes to promote economic and energy efficiency.
8) Continue to implement system efficiency improveinents to the

company's generation, transmission, and distribution systems.
9) Continue to test and demonstrate small-scale carbon offset projects.
10) Improve the RAMPP-4 process.

ORGANIZATION OF THE REPORT

This document is organized according to the sequence of activities used in
preparing RAMPP-3. It first discusses policy matters, then identifies possible
futures and a portfolio of possible resources. It then describes the analysis plan;
the various resource plans selected for alternative futures, strategies, and
sensitivities; conclusions from the analyses; and an action plan.

Chapter 2: Background discusses the company's strategic goals and planning
principles, and milestones and changes since RAMPP-2.

Chapter 3: Futures discusses the load forecasts and alternative gas prices used to
create different futures.
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Chapter 4: Portfolio identifies the resource technology alternatives available to
the Company. Included are three categories of resources: existing system,
demand-side'resources, and supply-side resources.

Chapter 5: Analysis Plan describes the approach the company used in
analyzing the portfolio and resource strategies to arrive at an action plan.

Chapter 6: Illustrative Plans demonstrate how the Company would manage an
efficient balance of resources to meet customers' future electric service needs
under alternative strategies for different futures and under specified sensitivities.

Chapter 7: Environmental Analysis discusses the analysis work performed for
environmental externalities. The chapter includes results using externality
adders, and results of the multi-atthbute trade-off analysis approach to
considering emissions in resource planning.

Chapter 8: Renewable Analysis discusses PacifiCorp's activities to gain
experience with renewable resources, barriers to renewable resources, and the
results of the analysis on alternative renewable strategies and sensitivities.

Chapter 9: Questions and Answers provides a forum for a brief discussion of
technical issues not developed elsewhere in the report.

Chapter 10: Public Process describes the role of the public advisory group and
the meetings held between that group and company representatives.

Chapter 11: Conclusion summarizes the report and discusses the major lessons
learned from the analysis.

Chapter 12: Action Plan identifies the specific actions the company plans to take
in 1994 and 1995, and less specific goals for 1996 and 1997, to minimize future
risks and prepare for likely levels of load growth.

Chapter 13: DSR Action Plan Detail provides the specifics, by customer sector,
for the company's performance on the RAMPP-2 DSR action plan, and again by
sector, the goals for the RAMPP-3 action plan. It also includes a section on the
company's DSR financial standards and decision making.

Glossary defines the terms, abbreviations, and titles used in this report.

Index provides page references for various issues or topics in the report.

Technical Appendices include four documents with more detailed information
on load forecasts, demand-side resources, modeling, and public process.



PadfiCo RAMPP-3 Cha ter2: Back ound Pa e 5

BACKGROUND

This chapter addresses three areas: first, the general context for RAMPP-3,
including the Company's goals and planning principles; second, milestones
since RAMFP-2 that have "affected RAMPP-3; and third, improvements and
changes to the process for RAMPP-3 since the previous IRP cycle.

ABOUT PACIFICORP

Through its Pacific Power and Utah Power divisions, FacifiCorp provides
electricity and related energy services to 1.3 million customers in seven Western
states: California, Idaho, Montana, Oregon, Utah, Washington, and Wyoming.
Graph 2-1 shows the company's retail sales by customer dass, and for residential
and commerciaL by end use. Almost half of retail sales are to industrial
customers, about one fourth are to commercial, and about one fourth to
residential. Commercial customers use electricity primarily for lighting and
HVAC (heating, ventilation, and air conditioning). Residential customers use
electricity for several purposes. The industrial sector contains a large number of
end uses which do not lend themselves to a few categories.

According to the company's strategic plan:
PacifiCorp's mission is to help our customers prosper in our economic
system by satisfying their electric energy wants and needs with electricity,
energy efficiency and other related value-added products and services.
PacifiCorp can only do this by maintaining competitive prices and quality
service for its customers, creadng a favorable work environment for its
employees, being a responsible steward of the natural environment, and in
the end growing value for its shareholders.

The Company updates its strategic goals yearly, considering the company's
growth opportunities; local, regional and national economic conditions; public
policy trends; industry trends; and environmental issues^ PacifiCorp's strategic
goals cover four areas: Growth, Customer Service, Productivity and Cost
Management, and the Environment. Pursuing all of the goals at once is a
balancing act since actions in one arena may require a ti-ade-off in another.

')

Goal 1: Growth \^o^ 1^^^ ~
The growth goal focuses on the company's financial performance rather than
on growth in kWh sales. The company believes that carefully planned and
well-managed growth results in more efficient service and lower prices for
customers and an opportunity for shareholders to earn a reasonable return on
their investment. The 1993 growth goal is in term of retym^n^assets; earnings
available for common stock, and earning a sugerior return for j shareholders.

^ .V
i'nt':\nC-

Vv ^ fr-, ^ t-S - ^
1< '.o^ v'

-^ ^ -^
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Sales Overview by Class and End Use (1993)

Graph 2-1

Sales by Customer Class

Residential 28%

Indusfa-ial 47%

Other 1% .- "

Commercial 24%
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Refrigerators 12%

Commerci 1 ale End U

Other 16%

HVAC 42%

Lighting 42%

GS-Ol.sales overview
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As an investor-owned corporation, the company must meet the expectations
of its investors in order to secure financing in the competitive capital markets
at reasonable costs.

f

The company's strategy do^s not rely on only one means of growth. A
number of activities contrijbute to meeting the growth goal: expanded
offerings of energy services, economic growth in the communities served by
the company, and low-cost acquisitions of resources or assets. The company
developed financial standards for new resource activities to be consistent
with the growth goal. Those standards are intended to assure that new
resource acquisitions do not impede earnings. For example, the standards
include an internal rate of return measure (the DSR Action Plan Detail
chapter includes a discussion of these standards and DSR decision making).

Goal 2: Customer Service
The customer service goal first aims at holding prices to a level that is highly
competitive with other customer energy choices and, on average, keeping the
controllable part of prices from rising as fast as inflation. The goal also calls
for offering customers energy efficiency assistance, product and service
options, a high level of reliability, and overall customer, satisfaction. External
non-controllable factors concern the company, such as the Bonneville Power
Administration's (BPA) price increases and the reduction of the BPA
residential exchange credit. A customer service orientation pervades all of
the company's energy services activities. In some cases, "meeting customer
needs" might mean improving an industrial customer's productivity through
energy-efficient technologies; m other cases, it might mean improving a
residlntial customer's energy efficiency.

^<r^"^ 4/e'i'-
^.Jtl«)

^ *--. «.So'J

Goal 3: Productivity and Cost Management
PacifiCorp's overall strategy is to maintaiy its position as a low-cost producer
of electricity. The company's low,gnces/and exterisuEe-. traoA^asion network
allow it to successfully competein Western energy markets. PadfiCorp faces
increasing competition from other energy suppliers including natural gas
and oil companies, other electric utilities, cogenerators, suppliers of energy
efficiency services, independent power producers, and brokers. The
company's best means of competing effectively in both the retail and
wholesale markets is through low operating costs and well-designed
products and services that meet customer needs.

Goal 4: The Environment
PadfiCorp first introduced an environmental goal in its 1992 strategic plan.
The goal, with initiatives for conservation, development of renewables, and
testing C02 offsets, encourages the company to diversify its resources and
make cost-effective environmental choices that benefit customers,
shareholders and society at large. The National Energy Policy Act of 1992 and
the continuing rulemaking on the Clean Air Act Amendments of 1990 reflect
public concern over environmental issues. One part of the goal states that
PacifiCorp will:
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"... begin staged development of renewable resources with a target of 50
megawatts by 1996, expanding to 200 average megawatts by 2001 if
proven to be cost-effective with other company resource options."

This part of the goal will help position the company to acquire more
renewables after 2001, if the early projects prove to be cost-effective resources.
The challenge for PacifiCorp is to balance environmental activities with the
need to continue providing low cost, high quality service to customers. To
achieve this balance, the company must learn more about renewable resource
development and its impact on the company's and region's power supply
system.

PacifiCorp follows five key principles in managing power supply and demand
and evaluating new resource alternatives. By using all five principles in
developing and evaluating resource plans, the company can achieve balanced
planning. The principles are:

Minimize cost and retail price impact. This is consistent with the Company's
strategic goal of keeping prices to customers as low as possible.

Consider the tradeoff between cost and emissions. Minimizing resource costs
as well as emissions is the principle behind the analysis in RAMPP-3. Finding
the right balance between the two is a policy decision, so the company must first
prepare objective information about the feasible choices.

Provide reliable service. This is essential for achieving a high quality of
customer service. Customers rely on a dependable electricity supply' for
industrial processes, lighting, heating, and other uses.

Assure efficiency. Efficient resources are critical for keeping electricity prices
down. Efficiency includes efficient operation of the Company s existing system,
an efficient fit with other resource providers, and greater efficiency in the way
customers use electricity.

Maintain flexibility. The company maintains a variety of resource options to be
able to respond to changing circumstances. The options include those that are
available in small amounts, have short lead times, and low capital costs.
PacifiCorp uses the RAMPP process to guide resource and market decisions as
conditions change and opportunities arise. The RAMPP-3 analysis tests the
compatibility of alternative strategies under different future conditions.

In moving from the planning process to the action plan, the company needs to
focus its decision making. From the strategic goals and the five key
principles listed above, the company identified four considerations to use in
determining what actions to take in the next two to four years. The goals in
the RAMPP-3 action plan are intended to balance four considerations that
partially conflict with one another:
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. Reduce long-term total resource cost,

. Achieve equity among customers,

. Meet increasing competition in the electricity industry, and

. Reduce environmental emissions.

Some of these considerations can be analyzed quantitatively, others cannot.
Some of these considerations conflict and some can be complementary. For
example/redudng long-term total resource cost may co^flictwithmeet1^

i. Achieving equity among customers may be consistent with
reducing environmental" em'issfons. Reducing long-term total resource_cost

is consistent with reducing environmental emissions. The company
based its action plan goals on its management's judgment regarding the
impact of DSR and other resource acquisition levels on these factors.

DEVELOPMENTS SINCE RAMPP-2

Significant achievements and events in three areas affected the development of
RAMPP-3. First, the company successfully implemented the RAMPP-2 action
plan. The Action Plan chapter provides details of those accoll^lishments,
Second, the company made some resource decisions since publication of
RAMPP-2. Third, events outside the company's control have affected resource
planning.

RAMPP-2 Action Plan Implementation

PacifiCorp has pursued demand-side, renewable, peaking, and cogeneration
resources; system efficiencies; and RAMPP improvements as identified in the
RAMPP-2 action plan. The company is on schedule in implementing the
demand-side programs specified in the RAMPP-2 action plan for 1992 and 1993.
Two wind projects are in the siting process, one in Washington and one in
Wyoming. The company met some of its increased caPacity .needsthro^?ha
capacity agreement with another utility. One cogeneration project, James Rlver'
is under construction. PadfiCorp wUl own only the steam turbine and generator
for this project. Fuel supply is James River's responsibility; it will be a
combination' of gas and hog' fuel. A second larger rogeneration project,
Hermiston, is in the planning and permitting stage. The developer, ^U. S.
Generating, is in the process of securing a long-term gas supply. The Action
Plan chapter includes additional lesource-related actions during 1992-1993, and
details on all parts of the RAMPP-2 action plan performance.

Decisions Since RAMFP-2

Hermiston Cogeneration Project . . , . ",. "., ...^
PacifiCorphas signed a contract to acquire electricity from a 474 MW
gas Cogeneration plant in Hermiston, Oregon. U. S. Generating comPany wl
finance, build and operate the project. " Lamb-Weston's potato-processing
plant will use the steam produced as a by-product of the genel'atingProcess-
PacifiCorp will have an'option to own up to 50 percent of the generating



Pa e 10 Cha ter2: Back oimd RAMPP-3 PacifiCo

plant once it begins operation. U. S. Generating must arrange for long-term
gas supplies by mid-1994 to fulfill the terms of the contract. Construction
should begin in 1994, with commercial operation by mid-1996. Although this
project is not with a PacifiCorp industrial customer, the price is below the
cost of cogeneration opportunities currently available with customers. The
project is very competitive with coal, the least expensive supply-side
technology available, and it provides power needed in the western part of the
PacifiCorp system. A RAMPP-3 sensitivity tested its benefits to the system.

Southern California Edison Firm Capacity Purchase
PacifiCorp has entered into an agreement with Southern California Edison
(SCE) to purchase low-cost capacity. Beginning October 1993, SCE began
providing power to PacifiCorp from October through March for 10 years.
Initially, PacifiCorp will purchase 222 MW with a capacity factor of zero to
100 percent, which means PacifiCorp can take as much as it needs each hour
of the day. Optional increases of 100 MW will be available in January of both
1994 and 1995 to bring the total purchase to 422 MW. PacifiCorp has the
option to extend the agreement in five year increments or to terminate the
agreement early if SCE's fuel costs increase by 10 percent or more due to the
California energy production tax. Because the agreement allows PacifiCorp
to take power as needed, the company can use the power to back up existing
resources, meet peaking requirements, or as a supplement to baseload
generation if necessary.

The RAMPP-2 action plan step to add gas turbine power plants (SCCTs)
started a search for the most cost-effective way to meet peaking needs. The
SCE agreement delayed the company's schedule for construction of gas
turbines and provides flexibility to meet winter loads. The SCE purchase has
lower costs than the construction of gas hirbines and presents fewer risks to
both PacifiCorp and its customers.

Deseret Generation & Transmission Finn Purchase

PacifiCorp and Deseret G&T entered into a power purchase agreement in
October of 1992 Delivery to PacifiCorp began m January 1993. The purchase
provides PacifiCorp with 100 MW per month during the first three'years of
the five-year term, and 50 MW per month for the remaining two years of the
contract. The Deseret purchase price was competitive compared to resource
alternatives.

Colockum Exchange
PacifiCorp's original capacity and energy exchange agreement with the
Colockum Transmission Company expired June 1993. In December 1992,
both parties agreed to extend the agreement until June 2003. Under the
agreement PacifiCorp provides equivalent firm energy to Colockum in
exchange for 103 MW of capacity. The new agreement helps meet the
Company's need for capacity, and the new agreement's price was
competitive.
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Western Area Power Administration Firm Sale II

The Western Area Power Administration (WAPA) H agreement is the second
firm sale agreement between PacifiCorp and 'WAPA. Under this new
agreement, PacifiCorp began delivering 75 MW to WAPA for a term of 20
years beginning in January, 1993. In addition to the revenues, the transaction
provides PacifiCorp with additional low-cost access to intertie transmission
facilities. The additional transmission scheduling rights include south-to-
north access on the_Intertie that helps to relieve the Company's transmission
eonstraints in the .Desert Southwest region. Through tHs sales agreement,
PacifiCorp gains both a revenue source and valuable transmission access.

Eugene Water &' Electric Board Firm Sale
PadfiCorp's sale to EWEB began in June, 1993. It is a 36 MW summer sale that
extends for "five years. The EWEB summer sale enables FacifiCorp to run its
baseload thermal resources at a more consistent level year-round, and
provides a source of revenue.

Through these various agreements, PadfiCorp added 322 MW to its system
during 1992 and 1993.

Proposed Sale of Northern Idaho Service Territory
The company recently announced its intent to transfer ownership of all
PacifiCorp electric properties in northern Idaho to Washington Water Power
Company (WWP). The transfer affects about 9,300 customers. Several Banner
County communities are m the service area including Sandpoint, Priest
Rlver' Hope, East Hope, dark Fork and Old Town. "PacifiCorp'has'no
generating plants or transmission lines in the area; it has relied on the
Bonneville Power Administration and WWP to deliver power to the area
.

)e-ca^sf, _i^il"?l_a. te'i. f^o.m the. rest. ?f. t.he padficorp system. The company
was facing the potential for substantial future rate increases to serve the area.
whereas WWP can serve the customers at lower prices. The agreement is
subject to regulatory review, including approval by the Idaho Public Utilities
Commission and the Federal Energy Regulatory Commission. The two
companies hope to close the agreement during the summer of 1994.
^-'^p^!!ld-ent_ ^e Pr°Perty sale/. t^e. (:omPany is also entering into two long-
term power supply agreements with WWP: a 10 to 15 year 150 MW suimner
capacity purchase and a seasonal exchange (also three months, for 50 MW).

Major Events Affecting the Company's Business Environment

DSR Cost Recovery
The company has been working with its regulators to address disincentives
^_can. ° r with. the acquisition of demand-side resources (DSRs)
compared to supply-side resources (SSRs). The company's concern was'its
inability to earn the same authorized'rate of return on'DSRs as on SSRs. ~-The
adoption by Commissions of accounting treatment for DSR investments
similar to that given SSR investments (capitalization and amortization over
the life of the asset) removed a portion of the disincentives. However, even



Pa e 12 Cha ter2: Back ound RAMPP-3 PacifiCo

with these accounting changes, disincentives remained due to lost revenues
created by DSR acquisition, lack of an accrual for AFUDC (allowance for
funds used during construction) on DSR investment, and the fact that DSR is
typically acquired'in small increments. As a result of the last point, any given
DSR acquisition is not only less likely to trigger a rate change request than an
SSR, but may also require several rate change requests to accomplish the same
result (cost recovery of the recent investments) as a single SSR rate change
request would accomplish.

Last year the Oregon Public Utilities Commission (OPUC) and the Utah
Public Service Commission (UPSC) adopted cost recovery mechanisms
which will help equalize the earnings impacts of DSRs and SSRs. On
December 21, 1993, 'the OPUC adopted a set of mechanisms for the period
July 1, 1993, through December 31, 1995, allowing for 1) recovery of lost
revenues, 2) delay of amortization of DSR program costs, and 3) accrual of
carrying charges on DSR investments. The OPUC also adopted an incentive
and penalty mechanism, which may allow the company to earn above its
allowed rate of return for extraordinary DSR acquisition performance. On
February 10, 1994, the UPSC adopted a'mechamsm for 1994 allowing for V)
accrual' of lost revenues, and - 2) accrual of carrying charges on DSR
investments. The Utah mechanism will be a one-year experiment. The
company is participating in a Utah collaborative to examine, among other
issues, DSR cost recovery after 1994. The company regards these accounting
and cost recovery changes to be a significant move toward equalizing the
regulatory treatment of DSRs and SSRs.

The Energy Policy Act of 1992
The "Energy Policy Act of 1992 has accelerated the trend toward an
increasingly competitive energy marketplace. Major features of the act are
the establishment of exempt wholesale generators (EWGs) and greater
transmission access. The development of EWGs will expand the electric
resource choices available to both utilities and major utility customers.
Under the act, any utility or EWG can request a utility to provide
transmission service under certain conditions, and the utility must provide it.
New energy producers and opening of transmission access increase
competition in the marketplace; these trends increase PadfiCorp's need to
control costs and keep prices low.

Certain parts of the Act have been or are now being addressed in each of the
seven states served by PacifiCorp. The act requires each state's regulatory
commission to review the federal standards and issues related to least cost
planning (LCP) and the development and control of independent power
producers (IPPs) and EWGs. The states must make decisions on sections of
the Energy Policy Act related to IPFs and EWGs by October, 1993 and LCP
issues by October, 1995.

Administrative Rules for the Clean Air Act Amendments
Title IV of the 1990 Clean Air Act Amendments awards utilities S02
allowances based on the emission ratings of their thermal plants. Each S02
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allowance gives the utility the right to emit one ton of sulfur dioxide. Phase I
of the act requires the higher emitting plants to acMeve the S02 standards
required in the Act by 1995 and Phase II requires all plants, including the
lower emitting plants not included in Phase I, to comply by the year 2000.
The Phase H standards are more stringent than those of Phase I.

Plants that have reduced their thermal plant emissions since 1985 will receive
more allowances than needed to operate under the Phase II requirements,
resulting in surplus allowances, which the owning utility can bank, sell, or
trade. Plants that fall short of the Phase I emissions requirements can buy
allowances from another utility. FacifiCorp's plants have a net surplus of
allowances; PacifiCorp has sold some of them to Illinois Power (IP), pending
final Environmental Protection Agency approval of IP'S substitution plan.

Although markets exist for trading allowances, reconsideration of the CAAA
administrative rules has temporarily stalled negotiations between utilities for
allowance sales. The Environmental Protection Agency and other groups are
concerned with a suit filed by the State of New York. The suit contends that
the sale of allowances to Midwestern utilities allows those utilities to continue

to emit pollutants that may cause acid rain in New York and other New
England states. PacifiCorp's future allowance trading transactions will
depend on the outcome of this lawsuit and related discussions.

Retail Competition
Competitive forces are relevant for both wholesale electricity markets and at
the retail level. Passage of the Energy Policy Act increases the forces of
conipetition in the industry. For PacifiCorp, with alinost one half of its retail
sales to industrial customers, competition is an immediate reality.
Increasingly, retail customers pursue low-cost options for electric energy
services. Alternatives such as self-generating, switching fuels, moving to
other providers like public power, relocating or expanding to other sites,
cogenerating, bypassing or finding technological alternatives are growing.
This is particularly true of industrial and commercial customers who will
look for the most competitive alternatives as they face global business
competition. If the customer's local electric utility does not provide them the
service that they want at the right price, they will find it from someone else.

The industry is focusing increasing attention on a form of retail competition
known as retail wheeling. Retail wheeling would allow retail customers to
require their local utility to transport power for the customer from another
udlity or non-utility generation source. Under the Energy Policy Act of 1992,
the Federal Energy Regulatory Commission (FERC) cannot order retail
wheeling. Therefore, debate on this issue has moved to state legislatures and
public service commissions. The State of Nevada recently passed legislation
allowing retail wheeling to serve a new business in the state to promote
economic development. The New Mexico legislature has directed the state
public service commission to produce a recommendation on retail wheeling
issues within two years. The Michigan commission is considering a proposal
for a retail wheeling experiment.
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Retail wheeling changes the fundamental basis of existing retail electric
service. Under the existing system, the utility has an obligation to serve, in
return for an exclusive franchise to serve all retail customers in a defined area.

If such a change occurs, those utilities that have best conteolled their costs and
prices will be in the most stable financial position. They will also be best
positioned to provide low-cost service to the smaller core customers who
have fewer electricity choices.

.^ 0'

s.
Growth in Electricity Sales

PacifiCorp's retail load growth in 1992 energy sales was 1.1 percent actual, 2.6
percent temperature adjusted. For 1993, actual load growth in energy sales
was 2. 1 percent, 1.0 percent temperature adjusted. The RAMPP-2 forecast for
1993 was 1.7 percent load growth in the medium low case, and 3. 1 percent in
the medium high case.

BPA Peak Purchase Agreement
PacifiCorp's original agreement with the Bonneville Power Administration
(BPA) for buying peak power expired in August, 1991. The parties signed an
interim agreement to continue the purchase until a long-term agreement
could be reached. The RAMPP-2 analyses assumed the re-negotiated
capacity would increase from PacifiCorp's 1992 purchase level of 1100 MW to
1400 MW by 1995. However, the new 20-year agreement uses the 1992 level of
1100 MW. Therefore, RAMPP-3 also used the 1100 MW level. BPA must
complete an environmental impact statement (EIS). Before the contract can be
signed, the EIS must receive internal BPA approval, then it is reviewed
through a National Environmental Policy Act process that includes public
comment periods. Final approval is through the Department of Energy.

BPA Rate Increase

Effective October I, 1993, the Bonneville Power Administration (BPA)
increased the rates it charges to other utilities, including PadfiCorp. BPA
also has the option of an additional interim increase in 1994, if operating
conditions warrant it. These increases affect PacifiCorp operations directly as
well as through their impact on the entire Pacific Northwest. Each utility
faces different price effects, depending on the mix of BPA services used by
the utility.

One of the company's main concerns is the effect of the BPA rate increase on
the BPA residential exchange program. This program benefits residential and
small farm customers with a pass-through reduction in their prices in the
states of Washington, Oregon, Idaho, and Montana. Any BPA rate increase
reduces the amount of the exchange. In some states, the BPA rate increase
reduces the residential exchange benefits dramatically, which results in
higher prices to PadfiCorp's residential and small farm customers in those
states. For example, the impact of the October, 1993, increase on Oregon
residential customers' bills is 6.2 percent, and the impact on small farm
customers bills is 6. 9 percent. These impacts are typical for residential and
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small farm customers in PacifiCorp's other states that are also in the BPA
exchange program.

In addition to the residential exchange, the October, 1993, rate increase
affected all wheeling transactions on the north-south intertie and all other
transactions using BPA's rate schedules. The intertie transmission rate
increased by 48. 1 percent, the energy transmission rate increased by 11.6
percent, and the firm capacity rate increased by 15. 9 percent. For PacifiCorp,
the greatest impacts will be in the peak power purchase and intertie wheeling
transactions. Overall, BPA's total charges to PacifiCorp will increase by
about 16 percent.

Share-The-Shortage Agreement
During the past three years, two concurrent processes have focused on how to
manage a possible protracted energy shortage in the Pacific Northwest. One
process resulted in a share-the-shortage agreement (Agreement); the other
process involves government-initiated energy curtailment plans. While
utilities plan for adequate resources to serve their loads, the potential for a
protracted energy shortage still exists. Such a shortage could occur with a
prolonged drought or severe operational constraints that greatly reduced
hydroelectric capability, or an extended loss of major thermal resources or
ti-ansmission facilities. The Agreement endeavors to alleviate the need for
government-initiated curtailment when the normal open market fails to
satisfy an energy shortage, and provides for an allocation and pricing scheme
that allows the parties to receive reasonable compensation for lost revenues
and increased costs during government-initiated curtailment. The
Agreement identifies phases during a protracted energy shortage, during
which utilities will offer voluntary sales of energy to the deficient utility, and
then agree to pro-rata shares of any remaining deficit at an agreed-upon price.
The Agreement helps resolve one of the planning uncertainties within the
Northwest region.

Trojan Nuclear Power Plant
Portland General Electric (FGE) closed the 1100 MW Trojan Nuclear Plant in
January 1993. PacifiCorp owned 2.5 percent of the plant, or 27 MW.
PacifiCorp is replacing that generation through various purchases of firm
power. PacifiCorp does not expect to sell any power to PGE to replace that
company's lost generation.

Nevada Power sale change
RAMPP-2 included a firm 50 MW summer sale to Nevada Power (referred to
as Nevada II). This sale was to begin in June 1992 and end in September 1996.
However, the Nevada Commission did not approve the sale. Therefore,
RAMPP-3 did not include the Nevada II sale in its load and resource
assumptions.
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RAMPF-3 IMPROVEMENTS SINCE RAMPP-2

RAMPP-3 includes improvements since RA.MPP-2 in: 1) _the model used for
resource selection and analysis, 2) the analysis approach, 3) the delineation of
geographic areas and transmission constraints, and 4) the inclusion of
FraMmission costs. The model used for RAMPP-3 has capabilities that the
RAMPP-2 model did not. These include an optimization algorithm to produce
true "least-cost" resource plans, the integration of production costs with the
selection of new resources over the entire 20-year planning horizon, and the
recognition of geographic areas and transmission constraints.

RAMPP-2 used three separate models: first a capacity expansion model to select
new resources under alternative futures, then a production cost model to
calculate year-by-year costs of the system with the expanded capacity, and finally
a financial model. The capacity expansion model used a simulation approach to
select new resources, which could result in a resource plan that was not the true
"least-cost" solution for a particular model run. The RAMPP-3 model used an
optimization approach, which resulted in true "least-cost" solutions. It also
integrated the production cost calculation with the capacity expansion process,
so that the model selected resources based on their contribution to system costs
throughout the planning horizon. The Analysis Plan chapter contains a fuller
discussion of modeling issues. The Modeling Appendix contains sections
describing the RAMPP-3 model, implementation and testing steps for it, and
input files.

The model used for RAMPP-2 assumed that the PacifiCorp transmission system
can move power from any generator to any load area at any time. Unfortunately,
this was not an accurate reflection of PadfiCorp's system, but the modeling tools
then available provided no alternative. The'model for RAMPP-3 recognized
multiple geographic areas and the transmission constraints among them. It also
allowed PadfiCorp to identify resource needs and additions by geographic area.

The analysis approach in RAMPP-3 was more extensive and at the samej:ime
more focused oh external costs compared to the approach used in RAMPP-2.
RAMPP-2 considered external costs by including several sensitivity cases that
assumed different levels of external costs. Many commissions and utilities use
this method, known as the adders approach. RAMPP-3 used the adders
approach as well as an additional one, so the reader can compare the two. The
new approach is a multi-attribute trade-off analysis. It requires that alternative
strategies be tested under alternative futures, and plotted, to determine which
strategies best achieve the multiple goals of reducing system costs, prices, and
emissions. The Analysis Plan chapter discusses tMs approach more fully.

RAMPP-2 did not include transmission costs. However, RAMPF-3 included
transmission costs in two key ways. First, total costs for each new resource in the
portfolio included the cost of integrating that resource into the local transmission
grid. This better recognized the full cost of adding new resources. Second,
PacifiCorp needs to upgrade and expand its transmission grid. Sensitivities in
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RAMPP-3 analyzed how an expanded transmission grid would affect new
resource additions.

After the model selected the resource plans, a separate analysis determined the
finandal impact of the plans on the cost of electricity, compared to the eTectrici)
price assumptions in the initial forecast. This "closes the'loop" in the plaimii
process by determining whether the new resource additions and resultine~Dru
create a significant change in a key assumption: the load forecast. The"
averaged the annual electricity prices from the medium load forecast mns'Y^ The
base study plan and fed them back into the medium load forecast. The mic
changes were applied to each state and for each customer class in that state. The
^Lt-vv-a,s .an. ^ncrea.se. i? loads injhe 20th year of the forecast period oY'60'MWa
compared^o the initial forecast. This 60 M'Wa is 0. 75 percent of the~totafioad"at
the end of the 20 , years-. Th^ difference in the medium-high loads compared to

medium loads in the 20th year of the forecast period" was i',62^-MWa"
T-herefore'. the_company conduded that the intial Price assumptions in the load

process were sufficiently accurate; running the forecasts again in an
iterative process with the new prices would have had an insignificanFeffect on
the load forecast.

. -^

^-c~
ll!
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FUTURES

Integrated resource planning helps a utility address the major uncertainties
involved in preparing for customers' future electricity and energy service needs.
The two main uncertainties for PacifiCorp in planning future electricity and
energy service are load growth and gas prices. RAMPP-3 addressed these two
uncertainties through the creation and analysis of many possible futures. In
RAMPP-3, five load growth forecasts and three gas price forecasts created 15
alternative fuhires. RAMPF-3 used a cross-section'of these futures to test
alternative resource strategies.

The load forecasts represent the company's retail franchise business. In the past,
that business was stable, with uncertainty prunarily coming from regional and
national economic trends. Increasing wholesale and retail competition, as
described in the Background chapter, increases uncertainty for PacifiCorp's
resource planning. For the five years ending in 1993, general business sales grew
2. 1 percent annually on a temperature-adjusted basis. The comparable number
for the last two years is 1.9 percent. Because the RAMPP forecasts are long-term
forecasts, and these are short-term results, minor changes in the short-term results
have little bearing on long-term growth rates.

RAMPP-3 addressed other uncertainties facing PacifiCorp, such as how the
existing system will perform, cost of new resources, coal prices, variable hydro
conditions, and external costs, through the use of sensitivities. The Analysis Plan
chapter discusses the sensitivities.

LOAD FORECASTS

In resource planning, the first question to be addressed is, "How much power
will customers need in the future?" This section describes the methodology used
to develop five load forecasts of customers' future electricity needs. The load
forecasts set boundaries for reasonable levels of future electricity consumption.
They consider a number of economic and demographic possibilities that affect
the level of load growth.

The RAMPP-3 process began with forecasts for every year from 1994 to 2013
based on 1992 temperahire-adjusted actual data. RAMPP-3 used forecasts for
each of nine zones served by the Company: Oregon, California, Utah,
Washington and Montana as well two zones each in Idaho and Wyoming. Idaho
and Wyoming each haw one geographic area served by Utah Power and another
area served by Pacific Power. Just before pubUcation of RAMPP-3, the company
agreed to sell its northern Idaho service territory, served by Pacific Power, to
WasUngton Water Power. At that point, however, the company decided to not
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change the total forecast and re-do the analyses. The northern Idaho load is only
0. 6 percent of the company's total system load.

The forecasting process uses information "inputs" and produces forecast
"outputs. " The "forecasting model uses a range of values for certain_yariables to
produce a range of forecasts. The range of forecasts for RAMPP-3 is large
enough to accommodate reasonable variation in load levels that might occur.

Economic and demographic assumptions (such as employment, population and
income for each zone) are major factors influencing electricity sales forecasts.
The model combines demographic and economic forecasts for each zone with
assumptions on the electricity needed to run electrical equipment (end-use
information) in that zone, based on historical information and other data. The
result of the process was a range of electricity sales forecasts for each zone.

The model created five forecasts for each zone: high, medium-high, medium,
medium-low, and low. This report will sometimes use the following
abbreviations:

Load Growth Level

High
Medium-High
Medium
Medium-Low
Low

Abbreviation Growth Rate

H

MH
M

ML
L

3.8%
3.0%
2.1%
1.3%
0.3%

The high forecast for a given zone used high economic, demographic and other
input factors. Similarly, the MH forecast used medium-high economic and
demographic assumptions, and so on. The system wide forecast for each level
(H, MH, 'M, ML and L) is the sum of the nine zone forecasts. For example, the
high forecast for electricity sales system-wide is the sum of the high forecasts for
all nine zones.

A very large number of combinations of economic and demographic conditions
make any outcome between the MH and ML energy forecasts very likely. Load
growth between the MH and high range, or between the ML and low range are
less likely. Only a dramatic change in economic, demographic, or consumer
choices and behaviors would produce load growth above the high or below the
low forecast. The medium forecast is a forecast where the chances of under- or
over-shooting it are roughly equal.

Electricity price is an important part of the forecasting model. The high forecast
case assumed electricity prices will increase slightly more than the rate of
inflation; the low forecast case assumed electricity prices will increase slightly
less than the rate of inflation. The MH and ML forecasts assumed price increases
at about the same as the level of inflation. After completing the RA.MPP-3
analysis process, the company tested the accuracy of its initial price assumptions
used in the load forecasts. By running the medium load forecast again, with the
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results from RAMPF-3, the company determined that the intial price
assumptions were within 0.75 percent of the initial load forecast. Therefore
running the forecasts again in an iterative process with the new prices would
have had an insignificant effect on the load forecast.

The model did not reduce the Ngh forecast nor increase_the low forecast because
of price elasticity (customer responses to price levels). That would have reduced
the range of .futures for planning. The Company believes that it is important to
test the portfolio over a wide range of load growth levels. Although including
pnce elasticity would make the forecast "more accurate, " it would also decrease
the range of forecasts.

The Company considered system losses (i. e., the efficiency in getting electricity
from the generation source to the customer) before calculating the amount of
energy required to meet peak levels of electricity need. The analysts divided
annual energy into monthly amounts and then weekly, daily, and finally hourly
loads using"historical patterns of energy use. Adding up ̂ the zonal forecasts
provided the hourly load forecast for the entire company. The maximum load
for each month is the peak load for the company, and the zonal load at that time
is the zonal coincident peak.

This methodology resulted in five forecasts for 1994-2013 with growth rates for
energy of 0.3 percent in the low case, 1.3 percent in the ML case, 2. 1 percent in the
medium case, 3. 0 percent in the MH case, and 3.8 percent in the high case. The
winter and summer peak forecasts resulted in very similar growth rates for the
five forecasts. The forecast was slightly higher in the early years than in the later
years.

Table 3-1 shows the growth rates for energy over the forecast period, the average
annual MWa added ~at the end of the planning period in 2013, and the average
annual peak MW added for winter and" summer. Annual energy requirement^ in
2013 ranged from 5,373 MWa in the low case to 11,381 MWa in thejugh case. The
winter and summer coinddental peaks respectively ranged from 7,504 and 7,194
MW in the low case to 15,949 MW'and 15,456 MW in the high case.

The Load Forecast Appendix includes, for each of the five forecasts, monthly
coincidental peak and energy forecasts by state. The material below summarizes
the methods used to develop these forecasts. The Load Forecast Appendix
describes the methods in greater detail.

Input: The Variables

Economic and demographic assumptions are two key factors in determining
forecasts of electricity usage. Absent other changes, usage of electricity usually
increases as economic activity increases. However, several influences can change
that parallel relationship, for example, changes in the price of electricity, the
price and availability of competing fuels, changes in the nature of economic
activity, the level of conservation and the replacement rate for buildings and
energy-using appliances. The forecasts considered all of these variables.
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PacifiCorp used national economic and demographic assumptions from Data
Resources Inc. (DKt), a national research company. DRI provides three possible
forecasts for the national economy (optimistic, current trend and pessimistic).
The model combined differing assumptions about regional economic growth
with nadonal assumptions to produce each of the five forecasts.

The third major factor in forecasting future electricity sales is anticipated
consumer use: "What electrical appliances will customers want and how will
they use them?" The Company predicted the level of use for each of its four
custoiner segments: residential, commercial, industrial and "other."

Each customer segment uses electricity in specific ways; i.e., each has particular
end uses for electricity. For example, residential custoiners use electricity
primarily for space heating and water heating. Commercial customers mainly
use electricity for lighting and heating/ventilation/air conditioning (HVAC).
Industrial customers use it for processing.

To predict the overall level of future electricity use for any one customer
segment, the Company looked at how the customers in that sector use electricity
and how much electricity they use. Future usage depends on:

1) How many customers are currently equipped for each end use (the
saturation level);

2) How many additional customers will be equipped for that end use in the
future (the penetration level);

3) How much electricity that activity will consume;

4) How electricity consumption for that activity will change in the future.

Residential Load

In the residential sector, the Company predicted the anticipated consumer usage
for 14 end uses of electridty: space heat, water heat, electric ranges, dishwashers,
electric dryers, refrigerators, lighting, air conditioning, freezers, water beds,
electric clothes washers, hot tubs, well pumps and residual uses. Air
conditioning can be central, window or evaporative (swamp cooler).

For each end use, the Company looked first at saturation levels (the number of
customers with that equipment) and how those saturation levels may change
with demographic and economic changes. The model used company survey
information to estimate the saturation level for each end use. Then the company
determined the penetration level: given the economic and demographic future
assumptions, how many new households are expected to adopt that end use in
the future? In addition, how many houses which currently have that end use are
demolished each year? The model estimated the demolition rate with historic
information. The model also recognized that households replace some
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appliances several times before a home is demolished. The total number of
customers for each end use were the sum of the new and existing customers
using electricity for that end use.

The model also considered fuel switching. Surveys show that some electric
space heating customers change fuels when they replace their space heater.
Instead of replacing their electric furnace, they may instead install a gas furnace.
After discuss'ing tlus with the RAG participants, the group decided to apply^fuel
switching only to the ML and low forecasts to increase the total range of the
forecasts.

The Company then looked at level of use. Historical information provided the
basis for projections of energy usage for space heating, water heating, and
appliances in existing homes. Accepted institutional, industry and engineering
standards provided additional support.

The company used two additional factors in the space heating projections:

1) Availability of wood heat. In some parts of PacifiCorp's service territory
(predominantly the Pacific Northwest), significant numbers of customers
have both electric and wood heating (wood stoves) equipment. The
company considered use of wood stoves instead of the installed electric
heating equipment in projecting future consumption levels. The model
assumed that income increased at each increasing level of load growth,
and that with increased income, the use of wood heat decreased.

2) Model conservation or energy efficiency standards. If a state has energy
standards, or is considering standards such as Oregon's model
conservation standards, the company adjusted the projected space heat
usage for that state. For states without model conservation standards, the
company used the present energy standards.

The forecasting model assumed that most appliances will become more energy
efficient over time, because of changes in government standards.

The result of all these calculations was the projected level of electricity usage
expected from residential customers. This was the residential forecast used in
developing the total system load forecast.

Commercial Load

The company projected commercial usage for each of 12 categories of
commercial customers. Those categories were: communications, utilities,
transportation; food stores; retail stores; restaurants; wholesale trade; lodging;
schools; hospitals; other health services; offices; services; and miscellaneous.
Growth in employment is the major determinant of increases in commercial
energy use. Changes in employment drive changes in square footage, which is a
major driver of commercial energy requirements.
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The company forecasted the level of usage for seven end uses, based on kWh
usage per square foot. The seven end uses were: space heating, water heating,
space cooling, ventilation, cooking, lighting and miscellaneous uses. Saturation
and level of use predicted future usage for each commercial end use.

The model estimated saturation levels and usage per square foot for each of the
commercial end uses using data from commercial surveys, customer
consumption data, and engineering estimates. Estimates of usage per square foot
for existing buildings used 1990 data. Estimates of usage per square foot for new
buildings used engineering models and assumed current practices.

The forecasted usage for the commercial sector considered how much
conservation commercial customers will be performing on their own initiative,
referred to as" background conservation. This caused a reduction in the
commercial forecast. The result of these calculations was a forecast of the kWh
needed to serve commercial customers. That commercial forecast became part of
the total system load forecast.

Industrial Load

PacifiCorp's industrial customers represent a large number of firms and
industries. They are a mix of customers representing industries with widely
divergent electricity consumption characteristics per unit of output. The
company used 14 categories for the industrial customer segment: coal mining;
oil and natural gas exploration; non-metallic mining; food processing; lumber
and wood products; paper products; chemical products; petroleum refining;
stone, clay and glass; primary metals; electric machinery; transportation
equipinent; a general manufacturing category; and other mining. The forecast

for a given industrial segment did not identify end uses because industrial
customers in each segment tend to use electricity in the same way, although
individual plant processes may vary.

The company used employment as the foundation for the industrial energy
forecasts. Estimates of electrical needs in the future used historical relationships
between industrial consumption and employment for each industrial category.

As with the residential and coinmercial sectors, the forecast of how much energy
industrial customers will need in the future considered how much conservation

those customers will be performing on their own initiative. These calculations
produced a forecast of the kWhs needed to serve industrial customers. That
forecast was the level of industrial load used in developing the total system load
forecast.

Forecasts of electricity usage for other smaller categories of customers (such as
irrigation, highway lighting, street and area lighting, etc. ) used methods similar
to those used for the industarial customers.
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Total Systein Energy, Winter and Suminer Peaks Forecasts
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Output: The Forecasts

Table 3-1 shows the low, ML, medium, MH, and Mgh load growth projections for
the system. The most probable future growth lies between the ML and MH
forecasts. However, by broadening the range of forecasts to include higher and
lower possibilities, the Company believes that there is little chance that future
electricity consumption will lie outside the bounds of the high and low forecasts.

The company forecasted three projections for each of the five forecast levels
(high, MH, medium, ML and low):

Annual energy sales (how many kWh the company expects to sell);

Winter peak sales (the highest level of demand projected for the winter
months);

Summer peak sales (the highest level of demand projected for the summer
months).

Graph 3-2 shows the five 20-year forecasts for energy, winter peak, and summer
peak.

GAS PRICES

In RAMPP-2, about half of the new resources identified in the likely futures were
gas-fired. In RAMPP-3 the contribution of gas-fired resources varied
considerably, depending on the resource strategies used in each model run, but
in all cases it was significant. Other utilities throughout the country are
anticipating a strong reliance on gas-fired resources. Therefore, estimates of the
future cost of natural gas will be critical in estimating the future costs of
alternative resource plans.

RAMPP-3 used three gas price forecasts: low, medium, and high. Recent
published studies provided information on long-term gas supply availability
and pricing. The three basic components of delivered gas (burner tip) price are
gas supply,, transportation of the gas and storage. All three vary in price and rate
of price increase depending on the geographic location and the type of
application.

Most experts agree that the United States currently maintains sufficient gas
resources in the lower 48 states to meet domestic demand at the current levels for
60 to 70 years. PacifiCorp and its consultants concluded that in-place reserves
are sufficient to meet demand created by projected new consta-uction of gas-fired
generation in the western United States well into the next century.

The major sources of gas for the western part of PadfiCorp's service area are the
provinces of British Columbia and Alberta in Canada and the Rocky Mountain
region of the United States. Other sources of supply are accessible through
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1.

interstate natural gas pipeline interconnections, but are not presently
competitive in Northwest markets. Currently, consumers in the Pacific
Northwest use more Canadian gas than domestic supplies. The eastern part of
PadfiCorp's service area has access to additional domestic supplies through the
interstate pipeline system.

PacifiCorp wants to take maximum advantage of the competitive forces that exist
between natural gas supply regions in Canada and the United States through
both long-term and short-term contract purchases from these competing
production areas.

An increasingly competitive natural gas futures market and the associated
financial derivatives products can benefit PacifiCorp by increasing future price
certainty. Through a financial derivative, PacifiCorp can trade a 'floating price
for a fixed price, which increases costs, but reduces risk. Natural gas pricing is
extremely volatile, even more so than currencies, interest rates or base metals
such as gold. Tools are now available to manage natural gas price risk in the
same manner as businesses deal with interest rate or currency risk.

The pipeline systems that are currently of major interest to PacifiCorp are:

Questar pipeline connects with Northwest Pipeline, Colorado Interstate
Gas (Coastal Corp. Subsidiary) and the Clay Basin Gas Storage Field
(Questar) jrimarily to serve loads concentrated along the Wasatch Front
m Utah. This pipeline is currently delivering gas to PacifiCorp's Gadsby
Plant in Salt Lake City thj-ough a connection with Mountain Fuel Supply
Company, the local distribution company. The tariffs on this system are
'postage stamp, " i.e. the rate for "transporting the gas is the same
regardless of the distance.

El Paso Natural Gas (El Paso) pipeline brings gas from Texas through
New Mexico and Arizona to southern California. The El Paso system
will deliver gas for the peaking resources being built under PacifiCorp's
agreement with Arizona Public Service Company (APS). APS has major
firm transportation agreements in place with El Paso, whose rates are
mileage-based.

Pacific Gas Transmission (PGT) is a wholly owned subsidiary of Pacific
Gas and Electric. Its system brings gas from Alberta to California
markets. A connection of West Coast and Nova systems in Canada can
deliver gas from northern British Columbia, the tariff for PGT is
mileage based. Thus, there is a transportation price advantage for
northern U. S. locations.

Northwest Pipeline (NWP) transports gas from British Columbia and
Alberta to the Rocky Mountain areas. The PGT system connects to the
Canadian system at the border. The NWP pipeline extends through the
Rocky Mountain areas and connects to the Pacific Gas Transmission
(PGT) system at Stanfield, in the northeastern part of Oregon, where the

4.
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NWP and PGT systems can exchange gas. Much of the transportation on
the NWP system is through displacement, rather than physically moving
the gas from receipt point to delivery point for each customer. This
practice is common on most of the major pipeline systems. The rates on
tMs system are also postage stamp.

A new order from the Federal Energy Regulatory Commission (FERC Order No.
636) prohibits the pipeline companies from continuing to sell gas to end users,
such as large industrial, local distribution, and electric utility companies. The
P:?^ _e^_^ncti01^ ?? n?w transPortation only. The order requires that a very
high percentage of the transportation rate that pipelines charge to transport gas
must consist of the demand charge (based on the greatest amount of gas moved at
-anZ,one. time/. ^th^ tha? on how.much total gas moves over the period of a day,
week, or month). Therefore, it will be very expensive for a supplier to not have a
fairly steady amount of gas being transported (a Ugh transportation load factor).

If a customer has gas storage near the site of a generating resource, that customer
can significantly improve its transportation load factor. There are a number of
existing gas storage fields ̂ in the western United States, and several projects need
development funding There are two basic types of gas storage facilities:
^?_lr_^r-^nd _an? uquefled natural gas (LNG). Underground storage requires
^^lprres^^g. and ,pumPing g.as mto existmg depleted" gas fields or aquifers.
LNG^ facilities reduce gas volumes by 600 to 800 percent and then store the
liquefied gas in special containers.

Existing gas storage facilities accessible to the PacifiCorp system include:
(1) Clay Basin, on the eastern Utah/southern Wyoming border; (2) Jackson
Prairie, in western Washington; (3) MacDonald Island and Los'Medanos, " m
califomiaon the PG&E system and directly accessible to PGT; (4) Big 4 and
playaJ3el Rey', in;8round stora8e_on the SOCAL System and directly accessible
to El Paso; and (5) Plymouth LNG Facility on the NWP System in south-central
Washington. In addition, some proposed storage projects in the western United
jt.a!?ln:^a^b-e.of, s,trategic. i.ntere^ topaafiCorp, such as (1) Wild Goose storage, a
/^PTl?^dn ?a,s fiel,d in northern California accessible to the PG&E/PGT Systems;
(?) H08_Back' a_ depleted gas storage field in north central Utah connected to both
the NWP and Questar ̂systems; (3) Mist Storage, a depleted gas field in western
?^e?OT-5?T, ecte^. to Northwest Natural Gas; and (4) NWP Colorado storage
field near Clay Basin. The company is studying LNG cost and operatu
characteristics to understand their feasibility in meeting requirements for
peaking generation.

The capacity factor requirements in any proposed new gas supply contract will
^^e_^. ^a.)?r^imp, a':t its price and. availability. The Canadian Energy Board
v[lllrwt aPPIOVelong-^im export sales agreements with capacity factors of less
t-^1}-^ PerSe^t. canadian SUPPlieI's have indicated they are working towards 80
?!r^r'Lloa-dfa c:t?re' As in the'united States, the reservation or demand charges
?^-t-le, se^onl:racts rfPresents a major portion of the total cost of the gas. This
strongly encourages high customer load factors in the agreements.
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Gas Price Projections

In order to estimate future natural gas prices for planning purposes, Pacifil
^n^u.cte<^. a twc!'palt, study- The first step was determimng a starting point te
the price forecasts. The second step was a forecast of price increases in fixed real
dollars. Five current major published reportsO contain wellhead gas pri<
projections through 2010.

The starting point for gas prices used the most recent gas price forecasts avaUable
and actual gas price history in PacifiCorp's service territory. This required
developing a price that took advantage of the futures market. Futures trading of
^Y5aLgas. supp1^ contracts began in April, 1990. The futures market uses°gas
contract Pncing at Henry Hub, Louisiana, where several major U.S. pipelines
connect. These contracts are traded on the New York Mercantile
^^ME^'-I!?, rJ[anuary. throu^h ̂ u.ne' 1993'. the company used the actual-Hen?y
Hub cash settlement P"ces. For the period from July through December 1993,
^e ,c^paS? used, the-NYMEX futures'prices, as printed in the'Gas Daily on June
??'^^99^" The al'ithmeti(: average of these monthly prices was $2. 19/MMbtu for

In -,-Lanyary 1994 the. comPany calculated actual prices for 1993;
averaged $2. 11 rather than the $2. 19 estimated. This occurred after comDletYi
most of the analyses; it confirmed that the 1993 estimate was very cYoseto'ractuai
prices.

Tu-^l-Ld^fe-rent?, al" ?.^usted the estimates for PacifiCorp's service territory.
This term means the difference between the Henry Hub price and the market
index for a given area. PacifiCorp averaged the most recent six months of DTU
in the Rocky Mountain Index and the Canadian Index. The six-month"
Mountain^Index was $1.85, and the six-month Canadian Index was $1.81, for'an
average of $1.83. The index from Henry's Hub for the same period was-$2. 05,- for
a basis differential of $0. 22. When subtracted from $2. 19/the PacifrCorp~i9 93

Se?inru?g price was.$1-97- .The company escalated this 1993 price-to"199-4'usu
the medium gas price real escalation rate of 3. 78 percent and the RAMPP-3
inflation rate of 3.4 percent, resulting in a 1994 price of $2. 11.

liable 3-3 shows growth rate projections for natural gas from various studies.

_ ^?t determine that any one of the projections was any more
ror[ect-than-another- The c(3mPany. grouped the growth rate projections into

i, medium and low rategories, and'then averaged the growthrrates-in-each"of
three categories. The result was a high average real growth rate of 5. 56

".. "DRI/Mcciraw~Hi!.1- 1992' Energy Review, Natural Gas Market Focus, Fall-
Winter 1992-93, p. 25. " ' "" ---- ---,
^-Energy Information Administration, 1993, Annual Energy Outlook 1993, With
Projections to 2010, Washington, D. C., p. 40. ~°' --"-.. - -"-.
^-Gas Research Institute, 1992, Gas Research Insights, 1992 Edition, Baseline

tion of V. S. Energy Supply and Demand to 2010, Chicago, IL, p. 68.
^-National Petroleum Council, -1992, The Potential for Natural °Gas--in ''the ~U. S.
Summary, Washington, D. C., pp. 83 and 87.
^-Northw^t Power J'lanning Council, 1992, Status Report, the Implications of the

Gas Price Outlook for Conservation Targets, Portland, OR, p. 13.
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percent, medium of 3. 78 percent, and_low of 1.71 percent. The RAMPP-3 report
uses the following abbreviations: LG for low gas price escalation assumptions,
MG for medium gas price assumpUons, and HG for high gas price assumptions.

Table 3-3 includes a standard financial hedge for January of 1993 as an example
only. None of the calculations included the hedge, because the maximum term
available is only about 10 years. However, the example may provide increased
support for the low growth case, as the Northwest "Power'Planning Council's
estimate was the only projection in that low growth range.

The bottom half of table 3-3 illustrates the effect of the calculated real dollar fixed
price growth projections for low, medium and high growth cases as applied to
the $2. 11/MMBtu 1994 gas price starting point. The cost of new gas-fired
resources in the portfolio included the regional pipeline transportation costs.

The load growth forecasts are independent of the three gas price levels; the gas
prices were not fed back into the load forecasting model to create a different load
forecast for each gas price level. All of the load growth forecasts assumed a
medium gas price level. To incorporate gas price variability into the modeling
process, the company combined each of the load growth forecasts with each 0'f
the gas price forecasts to create unique futures. The Analysis Plan chapter will
discuss how the analysis used these futures to test alternadve resource strategies.
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Long Term Growth Rates for Natural Gas
Well Head Gas Pricing

Table 3-3

Projection

Annual Real

Growth Rate

1993 - 2010
Average

Value Level

Financial Hedge (10 years only)

Northwest Power Planning Council - Low

Northwest Power Planning Council - Med
Energy Information Administration - Low
DRI/McGraw HiU
National Petroleum Council - Low

Energy Information Administration - High

Gas Research Institute

National Petroleum Coimcil - Moderate

Northwest Power Planning Council - Migh

1.30

1. 71

3. 17

3.52
3.85
4.13
4.25

5.23

5.43

6. 02

1. 71 Low

3. 78 Medium

5. 56 High

^
<y*

na

<A

6.00

5.00

4.00

3.00

2.00

1.00

0.00

-J--

High

L-J-

Mediuig. -

ILow

94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13

Year

T3-03.gas prices forecast



PadfiCo RAMPP-3 Cha ter4: Portfolio Pa e 33

PORTFOLIO

PacifiCorp can choose from a number of resource alternatives to meet fuhire
electricity needs. Those alternatives fall into three categories: PacifiCorp's
existing system, demand side resources (e. g., conservation or energy efficiency)
and supply side resources (e.g., wind farms, coal plants, gas-fired combustion
turbines, etc. ). The chapter also discusses the company's transmission system and
the discount rate used to compare resources in the portfolio.

EXISTING POWER SYSTEM

To determine how much additional resource it must acquire, the company first
determined how much electricity it could produce from its existing power
systein. Existing power system" refers to those PacifiCorp resources that are
already on line, as well as changes the company knows will occur over the
planning horizon.

RAMPP-3 included system efficiency improvements as part of the company's
existing system, because PadfiCorp plans to pursue them as long as load growth
remains within the medium-low to medium-high range. If load growth were to
suddenly decrease, the company would re-evaluate its investments in a variety of
areas, including efficiency improvements. The company will improve its thermal
plants, hydro plants, transmission system, and distribution system. During 1994
and 1995, the company is planning projects to increase the available thermal
capacity by 98 MW; no other improvements are cost effective over the 20-year
planning horizon. The company is planning projects to increase the carrying
capacity of the transmission and distribution system each year of the 20-year
planning period, as shown on table 4-2. Each year for the first five years, the
carrying capacity should increase by 7 MW.

The company currently meets its energy requirements with about 82 percent coal
generation, 7 percent company-owned hydro, and 11 percent power purchases.
About 65 percent of the company's capacity comes from company-owned
thermal generating plants, 10 percent from hydro generation, and 25 percent
from power purchases (mainly hydro-based). The company uses its peaking
resources in all months of the year. The energy-return component of
PacifiCorp's peaking contract with BPA allows the company to keep its coal
plants running at relatively high capacity factors.

PacifiCorp's mix of thermal and hydro power contrasts with the Pacific
Northwest's regional power system, where hydroelectric generation dominates.
The company uses its coal plants for baseload needs and its hydro resources to
respond to daily, weekly and seasonal load fluctuations. The company conducts
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maintenance on its thermal plants in the spring and fall, when loads are lower
and inexpensive hydroelectric power is available from BPA.

Expected improvement and additions will add 918 MW of resources to the
company's system in the next five years. The SCE contract will provide 422 MW
through 2000, restarting Gadsby units 1 and 2 with natural gas will add 131 MW,
new peaking combustion turbines Arizona will add 148 MW, the James River
cogeneration project will add 52 MW, thermal plant reliability improvenients
will add 98 MW, and transmission and distribution efficiencies will add 67 MW.
Some resources will provide less to the system over the 20 years, especially
hydro resources and purchased power.

Tables 4-1, 4-2, and 4-3 show the components of the existing system, and expected
changes over the 20-year planning horizon for energy, winter peak, and summer
peak, respectively. The net energy resources in the existing system (Table 4-1)
should decrease by 199 MWa over the 20-year planning horizon, but individual
components will vary. For example, net thermal resources will increase, and
transmission and distribution (T&D) efficiencies will increase. But, the hydro
system will contribute less energy due to decreases in the amount of power the
company can use from the Mid-Columbia hydro plants.

Capacity resources available to meet winter peak needs (Table 4-2) should
decrease by 1,023 MW over the next 20 years. 417 MW of that decrease occurs in
2009, when the company expects to lose its rights to the Mid-Columbia hydro
output. The expiration of other purchased power contracts will reduce capacity
resources, particularly the SCE capacity purchase (422 MW) in 2002. The
Bonneville Power Administration (BPA) peaking contract will remain at 1100
MW. This is a change from RAMPP-2, which assumed that the contract would
ramp up to 1400 MW between 1992 and 1995. The company now believes that
endangered species concerns and likely restrictions on usage of the federal hydro
system make it prudent to diversify PacifiCorp's capacity resources through
alternatives such as the SCE capacity purchase.

The resources available to meet the summer peak (Table 4-3) should decrease by
829 MW over the next 20 years. The loss of the Mid-Columbia hydro resource in
2009 accounts for 400 MW of that decrease.

As existing firm wholesale sales and purchase contracts expire, they change the
amount of power available for retail customers. For example, firm wholesale
sales decrease by 816 MW over the 20 years, decreasing the need for new
resources for retail customers. Firm purchased power will decrease by 735 MW,
increasing the need for new resources for retail customers. During the 20 years,
the company expects to sign agreements for new wholesale power sales and
purchases, but until those agreements are reached, the company cannot predict
the availability, price and terms of such contracts. Therefore, purchased power
is not in the RAMPP-3 portfolio. Rather, PacifiCorp takes advantage of
purchased power opportunities to meet resource needs identified in RAMPP
when such a purchased power opportunity provides more benefits at a lower
cost to customers when compared to an alternative resource action.
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Winter Capacity of the Existing System (MW)

Table 4-2
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Summer Capacity of the Existing System (MW)

Table 4-3
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Monthly and Hourly Load Shapes

Graph 4-4
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Load Characteristics

Graph 4-4 shows how the company's monthly load varies for the total system and
for each of its three main load and resource areas. The Wyoming area's load is
very flat across the months, the Utah area's load is higher in the summer months,
and the OWC area (representing the western part of PacifiCorp's system) is higher
in the winter months. The peaks in the OWC and Utah areas tend to offset each
other, but PacifiCorp's total system load peaks in the winter. PadfiCorp can take
advantage of the seasonal peak diversity between the winter peaking Northwest
and the summer peaking Utah area through wholesale sales and seasonal resource
acquisitions. Consequently, the system efficiently uses both winter and summer
capacity resources. Since the recent purchase of winter capacity from Southern
California Edison, PacifiCorp needs new resources to meet summer capacity
needs sooner tKan it needs new resources to meet winter capacity needs.

Graph 4-4 also shows the average hourly load shape for January and August.
PacifiCorp has a heavy load for about 16 hours each day starting around 6 a.m.
and tapering off around 10 p.m. This is true for both the Northwest and Utah
areas, although Wyoming loads are relatively flat throughout the day. The energy
return requirements of PacifiCorp's peaking contract with BPA flattens the
system load shape. For the company to achieve capacity benefits from peak;';
management programs, loads must shift completely out of the 16-hour sustained'
peak period, and load reductions must be sustainable and predictable.

Reserve Requirements

All utilities must maintain a margin of resources above loads to assure reliable
service in the event of generating unit outages, load fluctuations, or other
unforeseen events. Utilities must meet both planning (long range) and operating
(real time) reserve requirements.

Planning reserves for PacifiCorp follow the Pacific Northwest Coordination
Agreement (PNCA) and the "InterCompany Pool (ICP) reserve sharing
agl'eements. The PNCA provides an efficient pooling arrangement by
establishing requirements for planning reserve margins for participating
Northwest utilities. First, the PNCA sets a reserve "margin for the 'entire
Northwest. They use a level of reliability that calls for only one weekday of
failure to meet load in 20 years (a 5 percent probability of failing to meet one
weekday peak load in a year). Then they allocate the regional reserve margin
among participating utilities in the region.

The ICP analyzes reliability for utilities that connect with the Northwest region as
defined by the PNCA. This includes utilities such as Idaho Power, Sierra "Pacific
Power and others. The ICP reserve analysis includes the reliability contribution
of these utilities outside the Northwest. PacifiCorp's current ICP reserve
allocadon translates to a reserve margin of about 13 percent of peak load.

OPerat,lng r,esel'vle requirements use the Western System Coordinating Council
(WSCC) and Northwest Power Pool (NWPP) guidelines. Operating reserves help

ŷ
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assure day-to-day operating reliability. They allow system dispatchers to
maintain scheduled frequency, meet load variations and replace generating
capacity lost due to transmission and generator forced outages. The guidelines
identify two types of operating reserves: spinning and non-spinnmg reserves.
Spinning reserves must be from resources whose output can immediately
increase" to respond to load variations, typically from automatic generation
control (AGC). This gives the utility the required regulating margin needed to
follow the instantaneous load variations on the system. Non-spinning reserves
must be responsive within 10 minutes. Units running at less than thek maximum
generating'capacity and interruptible loads generally provide non-spmning
reserves. "Thus, a utility can use 'a unit's unused generating capability that can
increase within 10 minutes as non-splrming reserves.

The WSCC requires its members to maintain minimum operating reserve as
follows: sufficient spinning reserve to provide regulating margin, plus an
additional amount of operating reserve equal to the sum of 5 percent of
committed hydro generation and 7 percent of committed thermal generation (at
least half of which must be spinning reserve).

Some generating units have restrictions on how quickly generation can increase
or decrease, called the ramp rate. Ramp rates can reflect physical limits on parts
of a thermal plant, or operating constraints on a river system. Quick-start
resources can start cold and come up to a generating load within 10 minutes.
Many hydro resources can be brought on line in a few minutes, as can some of the
smaller simple-cycle combustion turbines. Other generation technologies cannot
contribute fully to operating reserve due to ramp rate restrictions.

Scheduling and Dispatching

Each utility pre-schedules the operations of its resources, typically for the next
business day and any holiday or weekend days that occur before the next regular
business day. Some contracts with suppliers for purchased resources do not
allow for variations from the pre-schedule," while others allow some changes up to
30 minutes before the dispatch hour. The schedule uses an estimate of expected
loads and resource availability. Using these estimates, a utility schedules
resources and transmission to meet requirements in the most economic way. A
utility should notify others of a change at least two hours before the change is to
occur. Modifications to the schedule occur as the day unfolds. Utilities may
adjust their pre-schedule of operations due to unforeseen events such as load
swings, transmission or generator forced outages, units coming back on line,
changes by neighboring utilities, etc. Short-terin non-firm purchases and sales
arrangements occur with neighboring utilities as opportunities occur.

The ability to reliably forecast the output of a resource and the flexibility to make
real-time changes in its use is quite valuable. If the utility cannot schedule a
resource economically, and adjust the schedule when needed, that resource is less
cost effective for the system.

\)
^°^u

v

.;<.'
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Resource Operability

Resources have different levels of real-time operability. A utility can modify
generation levels within the limits of ramping rates, minimum and maximum
generating capacity, and potential wear and" tear on the power plant components.
Simple cycle combustion turbines (SCCTs) can start'and stop quite'rapidly
compared to power plants that use boilers. However, maintenance costs for
SCCTs increase significantly as the number of starts increases.

Plants with expensive startup costs or slow ramping rates may have to keep
running during low load periods if higher loads in the near future will require
the" full output. To be able to meet a future peak, a utility may have to "dump"
output from expensive resources during off-peak hours in order to have enough
cost-effective resources on line when it needs them. Fuel contracts may include
requirements for minimum and maximum daily, seasonal, and annual use.
However, a utility can pay more for flexibility in how much fuel it takes. Fuel
suppliers usually give steady, high volume customers better deals than
customers whose needs vary.

Hydro plants' reliable and dispatchable generation offers great operational
flexibility. They can reach full output in a few minutes (versus several hours for
plants that use boilers), providing peaking capacity, load following (with AGC),
and operating reserve even if the plant isoff-lme. Hydro also provides shaping.
Shaping refers to the ability of a resource to match the shape of loads being
^erve , For examPle' a hydro unit can generate at maximum capacity during the
heavy load hours of the day, backing down to lower generating levels as loads
drop off This effectively evens out the remaining load that other generating
resources must meet, which allows base load resources to operate at full
capability over more hours, enhancing efficiency. However, hydro plants may
have operating constraints if variation in reservoir levels and river flow rates is
limited^ Non-power constraints such as downstream release requirements or
reservoir fluctuation limits for fish protection can restrict operating flexibility.

. -^r-ivTr., -I?u.mp?d stora6e hydro units have hydro's operational advantages
without the in-stream water restrictions. Pumped storage resources provide fhe
?a^_?I^m-s ?pir}^ capability, since they can generate at maximum capacity
_-u:ri-rl^^eayy ? 1}? ',th? switchto pumping the water back up to the higher
reservoir during off-peak hours. Thus a 200~'MW pumped storage unit"can
provide 200 MW of peak generation and fill in 200 MW'of off-peak load.
Hydro System

^^y^°, ?,r?J^C^, own?dan^ °Perated by PacifiCorp have a total nameplate
??. ^-°11 '?1_5 ^w/ and.. are the largest renewable resource the company has.
Du.rmg the Iast 30 years' these projects produced an average of about 4. 5 million
MWh a year.

^!^erali of pacificc""P's hydro generating umts will be due for relicensing by the

Federal Energy Regulatory Commission (FERC) over the next 20 years. The
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Electric Consumers Protection Act of 1986 requires FERC to give equal
consideration to energy conservation, fish and wildlife protection, the
enhancement and preservation of recreational opportunities and other aspects of
environmental quality. The company assumed in RAMPP-3 that it will succeed
in getting these resources relicensed, although the licenses may require reduced
generating capability and/or reduced operational flexibility. Any loss of these
low-cost resources would mean Mgher generation costs for the company and its
customers. The relicensing process formally begins five and one half years before
expiration of the license, but in reality the company prepares several studies in
advance of the formal process. Upon relicensing, FERC issues new licenses,
generally for a period of thirty years. The company's hydro units and their dates
for relicensing are as follows: North Umpqua (185 MW) in 1997, Yale (130 MW) in
2002, Rogue (40 MW) in 2006, Swift (205 MW) in 2007, and Klamath (160 MW) in
2007, for" a total of 720 MW. The company's estimates of the relicensing cost for
these projects ranges from $46-to-$103/kW, which compares very favorably to the
cost of new peaking resources. A simple cyde combustion turbine's capital costs
are about $500/kW. Projected relicensing costs for specific plants are as follows:
about $12 million for North Umpqua and $6.5 million for Yale. The company has
not yet developed specific cost estimates for the other plants. The RAMPP-3
analyses include the projected relicensing cost in the financial model s inputs.

PadfiCorp is one of 15 generating utilities participating in the Pacific Northwest
Coordination Agreement, along with the U.S. Bureau of Reclamation, the U. S.
Army Corps of Engineers and the Bonneville Power Administration. This
agreement helps optimize generation from the region's resources and protect all
members using the system. It restricts the degree to which any member can draw
down a particular reservoir, so that one member's use will not harm another
member's reliance on hydro availability. PacifiCorp is currently participating in
negotiations to extend the agreement beyond its 2003 expiration date.

Another agreement also affects PacifiCorp's hydro resources. In 1964, the United
States and Canada agreed to share the cost and downstream benefits of building a
number of hydroelectric dams in Canada. Canada sold its half of the downstream
benefits to the United States under the Canadian Entitlement and Columbia

Storage Power Exchange (CSPE). The U. S. must replace or return the power it
purchases from Canada beginning in 1998. Negotiations are underway among
Canada, BPA, non-federal owners of the Mid-Columbia hydro projects, and
purchasers of power from those projects such as PacifiCorp to extend the
purchase of benefits by U.S. parties.

Coal Plants

About 80 percent of PacifiCorp's power comes from its coal-fired plants, which
have a total nameplate rating of more than 7, 000 MW. Because PacifiCorp
invested early in pollution controls at many of its plants, and because it has
significant low-sulfur coal reserves, the company is among the cleanest coal-fired
utilities in the country. PacifiCorp's plants are also some of the least expensive to
operate. Three steam electric generating plants operated by PacifiCorp were
among the seven least expensive to operate in 1992 in the United States, according
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to a survey released in September 1993 by the Utility Data Institute. Ratings used
?.v^!!?_e. exl??ns,es. per, "^ MV^h- 9f the. Plants operated by PacifiCorp", Dave
Johnston ranked fourth, Wyodak sixth, and Huntington seventh in the survev. In
i^^_n/- .th,r-?e., othe^ 5,lal?ts wereln; the_100 least expensive: Hunter at 36th/Jim
Bridget at 43rd, and Carbon at 87th. Three plants in which PacifiCorp owns a
share also were on the list: Colstrip at 17th, Ha'yden at 22nd, and Craig atr61s't.'
Plant Refurbishment

,»yu?io-13,'^many of.pa<-ificol"P's hydro and thermal units will be 35 years or older.
While 35 years is the commonly assumed useful life of such facilities for
accounting purposes, PacifiCorp plans to maintain and extend the operatine life
0 -its-gener ti. g Plants. astong as it is cost effective. Years of plant life do not
predict operating "capacity for PacifiCorp's plants. For example, two of~the "oldest
?lantsr' 5ave, Johnston and Carbon, have among the highest availability factors of
any of the plants surveyed, at about 90 percent. Seven PacifiCorp thermal
set generation records in 1992. The company has, through enhanced maintenance

and other improvements, increased energy production at its'exlstii
pow,et Plants each year, delaying the need for new large generating' stations0

4-5 shows the company's" existing thermal plants "and the "operatTi
availability for each plant.

-^. li.^^?o:nTI }t-of,apower,. Pla,nt.has a different useful life. The company
r-e ur^ishes and replaces individual components each year through periodic
^I}t^l-a^^e'-_both scheduled and unscheduled. Although power plants"have
some. major comPonents, such as the boiler and turbine generator, the
!yplcally_does. not rePlace them as a single unit. OverfiaulYng-of"boUerTand

^occurs on a regular maintenance cycle. A major overhaul for each
occurs jtbout^ every two years, other repairs or replacements of components occur
?!^e!^!^^-MaJ<S',. c:omP t.rePlacements occur over time if the replacement is
cost- effective", Thoseexpenditures are currently very cost effective Capi<
^xpendituresfor ongoing-refurbishment at the company's coal "plants" cost ~$r7"to

thLsystem/. based on annual capital expenditures of $60-9b-miUion,
b,y, 6500MW (the company's total coal installed capacity), 'times'SO

^^C.TL??^?ercent, wa,s fPr environmental compliance and other pro ects).
the same level of expenditure occurred every year for a 35-5

^^rfi?l d.o.liays ^', the Present value amount would be'about 45"p-ercenToTthe
sum of the nominal payments, or witNn a range of $110 to $1757kW. New
resources currently cost a minimum of $500/kW." Because the cost of extendn

is so low relative to new resource costs, RAMPP-3 in'dudeS
and "maintenance as part of known changes to the existing system

than as resource choices in the portfolio. The companv~contTn~ues~to
expenses, to assure that they remain cost effective relative to new

resource choices.
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Thennal Generating Resources
Steam Plants Using Coal

Table 4-5

Plant Unit

Operating Equivalent
Availability

Net Capacity Constmction (Dec 92)
(MW) Date Used in RAMPP-3

1993

Availability

1

2

3

4

5

6

7

8

9

10
11
12
13
14
15
16
17
18
19
20
22
23
24
25
26
27
28
29

Notes

a

b

Dave Johnston 1
Dave Johnston 2
Dave Johnston 3
Dave Johnston 4
Centralia a 1

Centralia a 2

Jim Bridger a 1
Jkn Bridger a 2
Jim Bridger a 3
Jim Bridger a 4
Wyodak a
Colstrip a 4
Colstrip a 5
Cholla a 4

Craig a 1
Craig a 2
Hayden a 1
Hayden a 2
Carbon 1

Carbon 2

Hunter 1

Hunter a 2

Hunter a 3

Huntmgton 1
Huntington 2
Naughton b 1
Naughton b 2
Naughton 3

105. 0 ^
105. 0,

1,.A')
220.0 j "
320.0

311-1!^'-
311. 1S*'
346.8
346.8 1

, fi.

346. 8 /ft
346.8
256.0

70.0 ,<,
70.0

350.0
82.5 ,
82.5^
45. 0.,
33.0>
68.0 ,
105.0
366. 0,,
235.0;^
395. 0'
400.0, {-'

I.

405.0'
160.0 ]
210. 0 \f$
330. 0-'

^

h-i

^'

1958
1960
1964
1972
1971
1972
1974
1975
1976
1979
1978
1984
1986
1981
1979
1980
1965
1976
1954
1957
1978
1980
1983
1977
1974
1963
1968
1971

97.1
95.4
95.1
93.7
96.5
97.2
92.2
94.7
95.6
91.7
97.4
94.4
98.7
96.1
92.4
87.8
77.8
85.6
98.4
97.9
90.2
82.9
93.2
95.7
93.2
94.5
96.7
83.2

99.3
98.5
96.6
90.2
85.0
88.5
92.2
95.7
92.7
84.3
98.8
63.6
73.5
96.6
98.7
97.4
98.7
98.8
93.3
96.1
97.5
93.3
96.1
94.3
96.0
90.8
94.9
79.4

PacifiCorp's portion only.
In order to meet S02 requirements, Naughton Units 1 and 2 will use supplemental gas firing
beginning the second quarter of 1994.

T4-05. thermal plants
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BPA Entitlement Agreement

The RAMPP-2 portfolio included the BPA Entitlement Agreement as a 64 MWa
resource. The model selected it for all of the resource plans. However, the
company was unsure whether it could rely on the Agreement. It would provide
energy and capacity primarily in the winter. The company's other sources for
winter capacity, acquired since signing the Agreement, now diminish its value.
PacifiCorp is now negotiating with BPA to determine if the company could
exchange some of the winter capacity in the agreement for summer capacity,
which would better meet system needs. When those negotiations deterinine the
terms of a revised agreement, PacifiCorp will include the resource either in the
existing system or in the portfolio of resources, depending on the terms of the
agreement.

DEMAND-SIDE RESOURCE ALTERNATIVES

PacifiCorp has another option for responding to growth: helping customers use
electricity more efficiently. Efficiency measures are demand-side resources
(DSRs). Consumers do not want energy for its own sake; they want to use energy
for specific purposes. For example, they want to heat their homes, light their
offices, and operate their industrial machines. If they can do these things with
less energy (greater efficiency), more energy will be available for other
customers. Thus, saved energy can serve the same purpose as new sources of
electricity.

PacifiCorp has long been an innovator in energy efficiency programs. In the late
1970 s, the company's zero interest weatherization program helped residential
customers overcome the financing hurdle for efficiency improvements. The
Hood River Conservation Project provided a national model for what utility
efforts can achieve. PacifiCorp and other suppliers weatherized an entire
community. The company participated in Energy Edge to demonstrate the
energy savings possible for new commercial buildings. Similarly, the Super
Good Cents program promoted energy-efficient residential construction and the
development of new building codes for efficiency.

Integrated resource planning compares demand-side resources (DSRs) and
supply-side resources (SSRs). However, there are differences in acquisition. For
SSRs, the utility pays all the costs, such as capital investment, fuel, and operation
and maintenance expenses. The sum of these expenses is the total utility cost. If
the company meets a resource need with purchased power, the cost incorporates
these same cost components. However, for DSRs, the customer may pay some of
the costs._ For example, it might cost an extra $3000 to build an energy efficient
house. Of that amount, the utility may pay a $2000 incentive, leaving the
homeowner to pay the rest. The homeowner will be willing to do this because of
the future energy savings. In some cases, there are non-energy benefits such as
operational savings, or reduced maintenance costs associated with the
conservation measures. The total resource cost (TRC) calculated for each DSR
program included the utility cost of each DSR program, the amount the customer
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Description

Portfolio: Non-Cost Characteristics

Table 4-6

MW Available Maximum Depreciation Tax

in 1st Year or 1st Year MWa Ufe Ufe Heat Rate (Bto/kWh)
Plant Size Available Available (years) ( ears) Incremental Average

Emissions

(Ibs/MMBTu)

NOX C02

OWC A liance

UT A Uance

WYA liance

UTSu er Good Cents

WY Super Good Cents
OWC Su r Good Cents

OWC Irrigation

UT Irrigation

OWC Industrial

WY Industrial

UT Industrial

Utah Coal

UT Commercial Finanswer

WY Commercial Finanswer

OWC Commercial Finanswer

UT Commercial Retrofit

WY Commercial Retrofit

OWC Commercial Rfitoofit

Wyo Coal

Utah 1C CC

W oIGCC

Wyo FB Coal
Utah FB Coal

UT Finanswer 12,000

WY Finanswer 12,000

OWC Finanswer 12, 000

OWC Co enerationl

Utah Cogeneration 1

OWC Cogeneration 2

Utah Co enerationZ

OWC Pumped Storage
Utah Pumped Storage
Utah Combined C cleCT

OWC Combined Cycle CT
Wyo Combined Cycle CT
Utah Wind with Tax C

Wyo Wind with Tax C
OWC Residential Wx

UT Residential Wx

OWC Wind with Tax C

Utah Wind without Tax C

Wyo Wind without Tax C
OWC Wind without Tax C

OWC Geolhennal

Utah Geothemial

UT X&a Comml Measures

WY Xtra Comml Measures

OWC Xtra Comml Measures

OWC Water Heat Load Control

Utah Solar

Utah Sunple Cycle CT
Wyo Simple Cycle CT
OWC Simple Cycle CT

2.28
1. 89

0.39
0.02
0.02
0. 47

0. 42

0.60
0. 30

0. 09

0. 27

330
1. 40

0. 03

0.80
0. 75

0.58
1. 75

330
225

225

150
150

0. 12

0.01
0. 24

160

39
470

210

200

200

450

450

450

150
150

3. 43

0.05
150

150

150
150
100

100
0. 11

0. 01

0.08
1. 65

100
370

320

370

1994
1994

1994
1994

1994
1994

1994

1994
1994

1994

1994

2001
1994

1994

1994
1994

1994
1994

2001
2001

2001

2001

2001

1994

1994
1994
1997

1997

1997
1997

1998
1998

1998

1998

1998
1997

1997

1994

1994
1997

2000
2000

2000

1998
1998

1994

1994

1994

1994

1998

1998

1998

1998

6.31
5.23
1. 09

1.42
3.35

23. 75

10. 10

8. 98

6. 80

6. 48

13. 41

32. 00

4.24
34.02
82. 33

15.84
65. 63

21. 62

5.07
20.71

320

39
1.320

420

500
500

19.42
0. 47

300
300

18. 77

3.22
10. 06

15. 96

45

45

35
35
45
45

35
35

35

35
50
50
35

35
35
20
20

20

20
20
20

30
30

20
30
30
30

20

20

20
20
20

20

20

20

20
20

20
20

20

20
20

5

5

5

5

5

5

20
20

5

15
15

15

8^95 10, 300 0. 45 204

9,468
6.330
6,420
8, 300

8,010

5^00

5SOO
6,800
6, 800

5,250
5,250
5, 250

11, 900

9,058
9,192
9. 262

9,178

4, 300

4, 300

6, 200

6, 200

7^18
7S1S
7^18

0. 45

0.03
0.03
0. 15

0. 15

0. 09

0. 09

0.09
0. 09

0. 09

0.09
0. 09

204

202

202
208

208

118
118

118

118

118

118

118

10^45 11,336
10345 11,336
10^45 11,336

0, 09

0. 09

0. 09

118

118

118

T4-06. pi>tanllal noncosl
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Portfolio: Cost Components (in 1994 $)
Table 4-7

Capital Cost

Unit Trails- Paymen Annual
Cost mission Factor Pa ent

( W) (S/kW) (%1 (SfkWYear)

Fixed Cost

Expected TO. Capital
O&M UUllzatio & Fixed Cos

($/kW Year) Rate (MUls/kWh)Description

OWC A Bance (113) 5.69 (6.<4) 631t (1.17)
UTA Ilmce (108) 5, 69 (6. 14) WS, (1. 17)
WYA Ilance (108) 5.69 (6. 14) 60% (1. 17)
UT Super Good Cents 2^22 5. 81 134. 89 84% 18, 25
WYSu er Good Cents 2,322 5.81 134,89 84% 18.25

3WCSu er Good Cents 2^32 5. 81 129. 66 80% 18.55

OWC I . tion 2,406 5.81 139.78 73% 21.75
UTIm Bon 2^89 5.81 138.74 73% 21.75
Utah Coal 1, 795 60 8.32 154. 34 28. 40 92% 22. 58

OWC Industa-ial 3, 993 5, 81 231. 90 94% 28. 30

WY Industrial 4, 257 5. 81 247. 27 100% 28. 30

UT Industrial 4, 203 5. 81 244. 15 98% 28. 30

UT Commercial Finanswer 2,601 5.48 142.50 54% 30.07

WY Commercial Finanswer 2,584 5.48 141.57 54% 30.11

3WC Commercial Finanswer 1/839 5.48 100.73 38% 30.27

UT Commercial Reb-ofit 2,677 5.48 146.64 55% 30.49

WY Commercial Retrofit 2, 665 5, 48 145. 99 55% 30. 49

OWC Commercul Retrofit 2^38 5.48 139.07 52% 30.50
Wyo Coal 1,942 60 8.32 166. 57 28.40 90% 24. 73
Utah IG CC 1,941 60 8.95 179.09 39.40 92% 26.99

WyolGCC 2,035 60 8,95 187. 50 39. 40 92% 28. 03
Wyo FB Coal 2,355 60 8.32 200.89 32.20 92% 28, 80
Utah FB Coal 2, 454 60 8. 32 209. 16 32. 20 92% 29. 82

UTFmanawer 12,1)00 3,580 5.48 196.12 54% 41.39
WY Finanswer 12,000 3,556 5.48 194,83 54% 41.43

OWCCogenenSonl 1, 100 8.95 98. 45 5.00 SSt, 13. 89
OWC Finanswer 12,000 2,530 5.48 138,63 38% 41.66

UtahCogeneradonl 1,293 8.95 115.72 5.00 85% 16, 21
OWC Cogeneration 2 663, 60 8.95 64. 71 5.00 85% 9.36
UtahCogeneration2 779 60 8.95 75.09 5.00 85% 1076
UtahCombinedC cleCT 742 60 8.95 71. 78 10. 00 80% 11. 67

OWC Combined C de CT 687 60 8.95 66. 86 10. 00 80% 10. 97

Wyo Combined C de CT 819 60 8.95 78.67 10.00 80% 12. 65
OWC Pum ed Stora e 800 8. 12 64. 96 10. 00 17% 50. 11

UtihPum edStora e 8U) 8.12 64.96 10.00 17% 50.11
Utah Wind with Tax C 750 212 9.84 94.66 9.50 36% 33.49
W o Wind with Tax C 750 212 9. 84 94. 66 9. 50 36% 33. 49

UT Resklential Wx 6, 180 5. 78 356, 95 73% 55, 93

OWCResidenBalWx 6,239 5.78 3M.39 74» 55.93
OWC Wind with Tax C 805 120 9. 84 91, 02 9. 50 28% 40. 98

Utah Wind without Tax C 1,150 212 9,84 134.02 9.50 36% 46. 15

Wyo Wind without Tax C L150 212 9. 84 134. 02 9.50 36% 46. 15
^WC Wind without Tax C 1, 120 120 9. 84 122. 02 9. 50 28% 53, 62

Geothermal 2, 076 120 8.95 196. 54 58.00 90% 32. 29

iGeothennal 2, 076 120 8.95 196. 54 58.00 90% 32. 29

.raComml Measures 5,573 5.48 305.34 39% 88,41
.a Comml Measures 5, 573 5. 48 305. 34 39% 88. 41

tra Comml Measures 7,366 5.48 403.56 52% 88.50

ter Heat Load Control 7, 177 5. 66 406. 55 42% 111. 06

K 4,283 120 9.84 433.26 49,40 40% 137.74

leC deCT 518 60 9.16 52.94 21.80 5?E> 170.65

Cycle CT 571 60 9.16 57. 80 21.80 5% 181.73
.e Cycle CT 479 60 9.16 49, 37 35.76 5% 194.37

Note: some numbers changed since last draft

Ener Cost in 1998

1st Year Levelized Leveli2ed Variable

(Cent/ (Cent/ (MiUs/ O&M

MMBTU) kWh) (MUls/kWh)

52.2 52.2 5, 23 0. 24

46.6
52^

46.6

46.6

52.2

289.8

264.8

289.8

264.8

264.8
289.8

264.8

126.1

126.1

126.1
126.1

126.1

126.1

220.4

220.4

53.9

52.2

53.9

53.9
52.2

492.6

475.0
492.6
475.0

475.0

492.6

475.0

152.2

152.2

152.2

152.2

152.2

152.2

415.0

415.0

6. 11

4. 50

4.72
5.01
4. 75

27. 09

26. 12

33.50
32. 30

34. 00

36. 27

34. 00

15. 22

15. 22

15. 22

15, 22

15. 22

15. 22

41. 50

41. 50

0.24
1. 00

1.00
0. 50

0.50

0.50

0. 50

050
0.50
1. 00

1.00
1. 00

420

4. 20

4.20
4. 20

4. 20

4. 20

1. 00

1JDO

269. 8 480, 0 50. 61

269. 8 480. 0 50. 61

255. 8 458. 6 48. 36

3.50
3. 50

3. 50

TOTAL

COST

(Mllk/kWk)

(1.17)
(1.17)
(1.17)
18. 25

18. 25

18, 55

21.75
21.75
28. 05

28, 30

28. 30

28. 30

30. 07

30.11
30. 27

30. 49

30. 49

30. 50

31. 08

32. 50

33. 75

34. 31

35, 07

41. 39

41. 43

41, 49

41.66
42. 84

F 43. 36 .

43.55
46.67
47. 23

47. 66

50. 11

50. 11

52. 91

52. 91

55. 93

55.93
60.40
65. 57

65.57
73. 04

74, 78

7478

88.41
88. 41

88. 50

111, 06

137. 74

224. 76.

235. 85

246. 22

I'. c. .

T*-07.po<entiil cert
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pays, and the non-energy benefits the customer receives. However, the TRC does
not include lost revenues - revenues the company no longer receives due to
lower energy sales after DSR implementation.

Table 4-6 shows the non-cost characteristics of each resource option for both
demand-side and supply-side resources. Table 4-7 shows the cost components for
each resource technology. Both tables rank the resources by total resource cost.

End Use

For RAMPP-3, PacifiCorp prepared a detailed analysis of the cost and possible
energy and capacity savings for specific end uses in each customer segment. The
models relied heavily on methods developed by the Northwest Power Planning
Council. The company adjusted models of prototype buildings to match the
characteristics and consumption patterns of PacifiCorp customers. The
computer models estimated the amount of savings possible from specific
conservation measures and the potential savings in industrial facilities.

Cost Ceilings

Cost effectiveness limits the potential energy and capacity savings of DSRs. The
company used three cost levels to determine alternative demand-side strategies:
a low level of demand side resource, with a 30 mills/kWh ceiling; a middle level,
with a 55 mills/kWh ceiling; and a high level, with a 70 mills/kWh ceiling. The
program development process for each level included all demand-side measures
that cost less than the appropriate cost-effectiveness ceiling. The average cost of a
program is less than the ceiling, because the program includes low cost measures
in combination with measures costing up to the ceiling. The company then
added administrative costs to each program.

use of a cost effective ceiling does not mean the company will have to pay all
^!!si -° -Lel?and'si?e resources- In many cases, the company can reduce utility
cost by sharing costs or redistributing benefits among program participants.

Energy Service Charge Approach

Typical conservation programs have one negative side effect: even though they
are a low-cost way to secure additional resources, they can cause customers
Pnces to increase. Participants in conservation programs usually see their
!r^c.t:rifi-ty _p_ri^es. go. up/ buttheir lower usage after mstallation of energy
efficiency equipment causes their bills to go down. Customers who do not
participate in DSR programs see their prices'and bills increase. Therefore, DSR
programs do not result in an even distribution of benefits across all customers.

PacifiCorp prefers a goal of ensuring that the beneficiary pays for demand-side
measures. An Energy Service Charge (ESc) is one way to recover the costs of
efficiency measures from customers who benefit from them. The ESc'mechanism
_^a-n.ces-tl}e-cos^^f ?e effic:iency measures as a loan from PadfiCorp or through
other commercial financing sources. As customers repay the loans, non-
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participants benefit from avoided price increases. The primary goal of efficiency
programs remains to caphire the demand-side resource while minimizing the
price impact on non-partidpants. PacifiCorp believes it can acquire the resouu. ce
through demand-side programs and use the ESc to redistribute benefits. The
company can adjust the level of the ESc, when necessary, to assure that it is not
limiting acquisition of the demand-side resource.

Program Design

One concern with RAMPP-2 was whether the deployment rate for demand-side
programs was optimal. RAMPP-3 explored the timing of demand-side programs
with unconstrained-DSR model runs of the integration model. In an
unconstrained-DSR model run, the integration model selected the least cost
amount of DSRs without regard to the logistics of implementation.

The unconstrained-DSR model runs produced a set of program implementations
that were not feasible. For example, the run suggested PacifiCorp implement all
of its industrial program within one year because the program is low cost. In
reality, the company cannot implement a program of that magnitude in such a
short'time, nor" are all customers likely to participate within a narrow time
period. The model did not select residential weafherization undl late in the
planning horizon with little ramp-up. Program designers must develop an
actual deployment rate that considers both optimal and feasible deployment.
Actual program designs recognize that programs require a ramp-up period.

The RAMPP-3 portfolio of resources offered to the integration model included
nine DSR programs: Appliance, Super Good Cents, Irrigation, Industrial,
Commercial FinAnswer, Commercial Retrofit, FinAnswer 12,000, Residential
Weatherization, and Extra Commercial Measures. The Extra Commercial
Measures provided a package of higher cost measures for commercial buildings.
The model did not select this group of demand-side measures because its costs
were too high compared to other demand-side and supply-side resource choices.
A tenth DSR choice provided to the model was Water Heat Load Control in
OWC as a pure capacity program. The model did not select that DSR option
because less expensive capacity resources were available.

Each DSR program had a specified amount of resource in each year of the 20-
year planning horizon, according to the ramp rate for the program. The amount
of resource (energy and capacity savings) for a particular program varied
depending on the demand-side strategy and the load forecast. The savings
anticipated from each DSR program did not include the amount of background
conservation assumed in the forecast.

The Demand-Side Appendix contains details on program development,
program design, and resource estimates.
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Changes Since RAMPP-2

The economic environment and energy market place have changed significantly
since RAMPP-2. The potential for energy and capacity savings' through
efficiency over the next 20 years fell mainly due to slower economic growth. The
medium load growth forecast rate for RAMPP-3 was lower than the medium-
high load growth forecast rate for RAMPP-2. In addition, new legislative codes
and appliance efficiency standards reduced the need for several utility
programs, especially in the residential market. Finally, recent program
experience provided more accurate information on program costs and potential
for market penetration. The company adjusted assumptions for demand-side
resource development in RAMPP-3-to reflect these changes.

SUPPLY-SIDE RESOURCE ALTERNATIVES

This section describes each of the technologies in the supply-side portfolio by
^?-g^aplyc area, '^9^yc'w70I?in8' anc^ utah- The OWC'area includes Oregon,
Washington, and California load areas, the company's hydro plants in the western
!t-aAes.'-a^. the. centralia coal~fired plant. The Wyoming area includes only the
eastern Wyoming service area, and the Dave Johnston"and Wyodak coal-'fired
plants. The ̂ Utah area includes loads within Utah, southern Idaho/and
southwestern Wyoming, and several coal-fired plants, the Gadsby gas-fired plant,
and Utah hydro.

The company used m-house cost estimates or research on generic plant costs.
Costs include financing costs during construction (AFUDC), fuel transportation
and storage, and are in January 1994 dollars. Heat rates are on an average annual
basis. A plant's heat rate is the amount of btu's of input energy required to
produce one kWh of output, thus lower heat rates are better. Plant costs differ
between the regions mainly because of elevation. For combustion turbme-based
?P-ti^ns-. m-p?rtic.ula1"' elevation affects "utput and capacity. The company
assumed an elevation of 2,000 feet for plants in the OWC area", 4,500 feet for the
Utah area, and 7,000 feet for Wyoming. Variations in coal quality between Utah
and wyoming resulted in different heat rates and emissions. Natural gas
transportation costs also varied between areas.

Table 4-7 shows the total costs that were input into the model. Those costs
include ̂ the total capital costs (including transmission integration) as well as the
fixed O&M, variable O&M, and fuel costs. For supply-side resources/these total
costs are consistent with the definition of total resource costs.

Coal-Fired Resources

T-e;j:'o-r.l;foliomc,lude^ thrTe tyPesofcoal fired resources: pulverized, integrated
gasification^ combined cycle, and fluidized bed. The most economicaT location
for a coal plant is either Utah or Wyoming because of proximity to coal suppTies
an^ toexistm8Plants that have room for expansion. The portfolio tables (table 4-6
and 4-7) include six entries for coal-fired plants (each of three technologies in two
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areas). The total costs for all new coal resources include the current selling price
of $160/ton for S02 allowances, which translates to $.0013/kWh assuming Hunter
2 heat rates, 85 percent plant utilization, and 90 percent S02 removal rates.

Greater accuracy argued for separate resource entries on the portfolio table and
in the model inputs for plants at existing sites and plants at new sites. However,
two other factors argued for more limited entries. First, the company tried to
limit the number of entries to reduce the clock time required for each model run.
Second, RAMFF is a study using generic technologies; if and when the company
decides to build a coal plant, the costs for the specific site would be carefully ^
analyzed and compared to other resource alternatives. Existing sites would have (^ y,
several advantages over a new site due to existing fuel supply contracts, coal \/'1
handling facilities, transmission and cost advantages. Each table entry is an
average of costs. Each potential coal unit in Utah is an average of the costs for a
fourth unit at the Hunter site, a small generic plant (location unknown) and a
large generic plant (location unknown). Each potential coal unit in Wyoming is
an average of the costs for a second unit at the Wyodak site, a small generic plant
(location unknown) and a large generic plant (location unknown).

The heat rate for Wyoming coal is higher than for Utah coal, because Wyoming
coal typically has a higher moisture content. In addition, Wyoming coal has a
lower heat content (8,500 btu vs 11,500 btu), and the Wyodak site includes an air-
cooled condenser, which penalizes the heat rate by approximately 10 percent.
Utah coal's capital cost is less than Wyoming coal's capital cost for three reasons:
some of the design, construction, and procurement for Hunter 4 had started
before it was canceled, and therefore the cost to complete Hunter 4 would be less
than a grassroots coal plant; Utah coal does not include an air-cooled condenser,
like Wyodak, which costs $100/kW more; and Utah coal's costs include less
AFUDC because Hunter could be completed one year sooner than plants in
other locations.

Conventional pulverized coal plants use a steam boiler that burns coal. The
technology meets all emission control requirements for particulate removal,
achieves 90 percent removal of sulfur dioxide (S02), and includes low-nitrogen
oxide (NOx) burners. This technology is mature and reflects the company's
current power plants. PadfiCorp would examine the cost effectiveness of other
coal technologies at existing sites before adding any new units using pulverized
coal technology.

Integrated gasification combined-cycle (IGCC) plants burn gas from pulverized
coal. The coal goes into a gasifier where it reacts with steam and oxygen to
produce an intermediate gas. After the gas passes through a cooling section, the
process removes nitrogen and almost 99 percent of the sulfur compounds. The
clean gas burns in a combustion turbine. The hot exhaust gases generate steam in
heat recovery boilers. The steam drives a steam turbine generator.

Low polludon levels are the major advantage of an IGCC plant. Total emissions
decline because the heat rate for combustion turbines is less than the heat rate for
a pulverized coal resource. The heat rate for a pulverized coal plant is 11,900, but
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only 9, 192 for anIGCC plant, resulting in fewer pounds of coal required per kWh
produced, thus lower emissions per kWh. IGCC equipment can be added to
natural gas-fired combustion turbines if gas prices rise enough to make it
economical. The IGCC plant used to develop the RAMPP-3 cost"estimate is an
oxygen-blown Destec gasifier combined with a GE 7F combined-cycle equipment
similar to the Public Service of Indiana (PSI) project being built in Terre Haute,
Indiana.

Fluidized bed coal plants use crushed coal with limestone to provide electrical
generation without using sulfur dioxide (S02) scrubbers). The calcium in the
limestone captures most of the sulfur released from the coal during combustion.
'^tl?osphel'i,c nuidized. bed combustion (AFBC) uses air to suspend the" coal
dlu"mg combustion. The technology includes a conventional steam cycle
similar to a pulverized coal plant. "The use of AFBC can result in the''use of a
^-, -e5_,Yar.iety .?f, co,als at. l^.er levelsof NOX emissions than a comparable
pulverized coal boiler. AfBC plants have gained a measure of commercial
acceptance in the 50-175 MW size range.

_?-r^^uction_le?d, times,. for a new c.oal plant would be four to five years from
Permit approval, depending on weather. ~ Permitting would require at "least three
years, or only two years if the plant would be at an existing site. New coal
rls^ff^-car^y., _cert?m Il isks; T.her? ^ potenhal coal price uncertainty, \^J
uncertainty of the clean coal technologies', and uncertainty over a future
environmental tax or emission limit.

Utilities design baseloadcoal-fired resources to operate at or near full load to
maximize operating and fuel efficiencies and minimize maintenance costs.
Cycling between stable minimum and maximum load levels occurs durii
?^S'1^S Sf-o^'fe^k. times' Ifthe unit is.?.n l-ine' equiPPed for AGC and notfuify
t^d5-(^. ^.h?-felrl?imng ?:ap?city canquallfy for SPinning reserve. Depending on
^-r^?np-rate, °f a Particular unit (usually 3 to 4 MW per minute), part of that
capacity can also qualify as operating reserve. Ramp rates from a cold start to full
load are generally 6 to 12 hours.

PacifiCorp monitors the coal market for reserves, long-term contracts and
purchases, to evaluate the most cost-effective fuel strategy for existing and ww
plants. The company developed a coal price and a forecast escalation rate for
^o. _r.e?l-°.rl!:. J^^OW^er ?iYeJ ?asin a.rea °.f wyoming and the Carbon/Emery
County area of Utah. Graph_4-8 shows the price stream for those two areas, and a
higher coal price for the Utah area, used in some sensitivities. The coal
requirement for a unit in either region would be 1 to 1.5 million tons per "year."

_-^ -e.-ti-me. _the coal, I?rice estimates for RAMPP-3 were prepared, the coal
markets were reasonably stable and both had substantial coa~lravaUabie~'from
existing mines. The company used spot pricing for future cost estimates. The
^rn?.at^ f??f^te^_pnce^to, rema.m f1?1 inreal terms, that is, to increase only "at
^, ley-TLOfcinf??ti0^ in utahandto increase modestly in Wyom. ing. The 1993
coal price for the Powder River Basin area of $7.20/ton (included $4.00/ton
transportation) assumed a new coal plant would be at the Wyodak or Dave

^\ ^^'^,,
^ ^ ^'^-. c..^
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Johnston plants or somewhere in between. The 1993 coal price for the
Carbon/Emery County area of Utah of $12. 00/ton (included $1. 60/ton
transportation) assumed a new coal plant would be located at or near the Hunter
or Huntington plant sites. These coal prices resulted in a 47 cents/mmbtu cost in
Wyoming, and a 52 cents/mmbtu cost in Utah.

After the major analysis work for RAMPP-3 was finished, the coal market began
to change. The Wyoming market is experiencing increased demand froin
midwestern utilities, but these new market pressures are expected to be

-; _ temporary. Adding to Wyoming coal supplies requires only more trucks and
more people. Sufficient coal supplies in Utah at the $0.52/mmbtu price are
available for only one additional unit (about 1.5 million tons). The coal required
by additional units would require additional capital investment in coal mining
facilities. The Utah coal price is really a step function. The coal price for a
second unit would increase by about 50 percent, and the coal price for additional
units would probably double, to $1.06/mmbtu.

The cases in the base study plan that allowed new coal plants added from a few
hundred to almost 4,000 MW of new coal plants. It was not feasible to re-do all of
the any-coal runs to include the step-function coal price for Utah. The Analysis
Plan chapter describes five sensitivities the company used to explore the impact
of coal price uncertainty in the Utah area. The sensitivities doubled the Utah
coal price, to $1. 06/MMbtu. RAMPP-4 will use a step function for coal prices for
new coal units.

Table 4-8 shows the escalation of coal prices under the three assumptions. The
Wyoming prices have 0.9 percent real annual escalation; the Utah base prices
have zero percent real annual escalation; the Utah sensitivity prices have 4. 95
percent real escalation.

Gas Prices
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Gas-Fired Resources

The total price for each gas-fired resource varied in the different model runs,
depending on which gas price forecast was used for that model run. Siting of
new natural gas-fired generation facilities will depend partly on accessibility to
gas transportation and competitive gas markets. PacifiCorp will evaluate gas
storage as a way to increase transportation load factors, peaking capabilities, and
the company's ability to take advantage of seasonal variations in gas prices.

Gas prices consist of five different components: commodity cost is the cost of the
actual gas at thewellhead (addressed in the futures chapter); shrinkage and taxes
include the pipeline charges to operate compression equipment and various taxes
(5 percent of the commodity charge); transportation is the fee the pipeline
company charges to move the gas from the wellhead to the user's site (varies by
area and assumed utilization); storage is the cost incurred to store gas for later use
(varies by area and assumed utilization); and injection and withdrawal charges for
injecting or withdrawing gas from underground storage (varies by area). The
company used the following cost estimates by area:

Gas Price Components by GeograpUc Area
Table 4-9

Transportation
Storage demand
Transportation demand
Storage injection/withdrawal

East-Side
$0. 20/mmbtu
$2.8 million*

$0. 05/mmbtu

West-Side
$0.45/mmbtu
$1.6 million**
$3.5 million**
$0. 11/mmbtu

For a 135 MW unit operating at a 20% capacity factor
Tor a 147 MW unit operating at a 20% capacity factor

The East-side area should not experience transportation demand charges, because
of the availability of more pipelines.

The portfolio included two types of natural gas-fired resources: simple cycle
combustion turbines (SCCTs) for peaking, and combined-cycle combustion
turbines (CCCTs) for baseload generation. Cogeneration also typically uses
natural gas, but a separate section discusses its characteristics.

An SCCT burns fuel (natural gas) in the presence of compressed air. The
resulting gas mixture, at an elevated temperature, expands through a power
turbine. The power turbine turns both the compressor (used to generate the
compressed air) and an electric generator. SCCT technology is "mature and
commercially available. Construction lead times are about two years with
another hvo years needed for the necessary permits. Environmental impact is
low, with the greatest problem being nitrogen oxide (NOx) emissions, but control
technologies are available.
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T-i?^.an/t.a?es^of-SCCTS inclu,de low capital cost and flexible load shaping
capability (i. e., they can respond easily to fluctuations in electrical load). The
mam-dlsadvanta. ges °,f an SCCT are i"ts -hiSh heat Ilate (requires more~fuefto
produce_one_ h °f electricity than does a coal plant/ for example) and
uncertainty. over the future cost of natural. gas. Because of higher fueFcost's,
utilities typically use SCCTs to provide peakmg power only. They~typ~icaUy~do
not have capacity factors (the ratio of time they operate to the amount of time
^?. ol:'ef^e^. °? more than 15 to 20 percent/and may operate at capacity factors
below 5 ^percent. The low capacity factor creates the need for some form of
standby fuel, storage, or firm gas transportation contracts. Once an SCCT unit is
on line, it has some flexibility to operate between minimum and maximum load.

IncrMse.d-efficlency results from adding a heat recovery steam generator to a
turbine and creatmg_a combined-cycle system, called a combmed

cyclie, -combustion turbine (CCCT). Added equipment to gasify coal"would
t.h!-e, 'iuipm e?t to "se coal/ v natul'al gas becomes too'expensive.

" 

The
S[stemwou then be an mtegrated gasification combined cycle (IGCC) plant.

discussion of coal resources, above, includes the IGCC system.

-__CT-technology. ls mature and commercially available. Siting, permitting, and
constructi°n. lead times are si.milar to those of the simple cycle machines."~Scc'Ts
reqmre ̂  water source since they use cooling towers as a part of the steam turbine
Syclel . The..main problem with CCCTs is the uncertainty of'naturaFgas'pric

injection or dry low-NOx burner technology can control NOx emissions."

The use of the combined cycle greatly improves the heat rate of the plant and
natural gas cost effective for baseload generation. While  ere "are

operating efficiencies and maintenance considerations similar to other "baseload
s/_the. cccT can. respond quickly to short-term load requirements7and''offers

spinnmg, _and, OPeratin8 reserve subject to ramping limitations". "Cold "start
ramping to full load generally takes about hvo hours.

Cogeneration

paclflcorp ̂ dentifies. "PPortunities for cogeneration through two distinct
ils; The first is through its operating divisions' routme contact'with

customers; Ae second through solicited and unsolicited contacts with
resource developers by the company's power systems planninR and "resource
acquisitions groups. Following the initial contact'at a customer's <site7pacifi~(

^an engineermg^ analysis of the production process and its associated
cogeneration potential. When the customer's plans allow for installation "of'an
economical cogeneration _system based on thermal matching" of "the "eeneratic

process needs, PacifiCorp usually enters into more detailed discus°sionsr

Resource^ developers provide cogeneration opportunities, typically at sites other
customers. The company evaluates these' opportunities as h

receives them, and then compares them to other resource opporiunities~inanon^
going competitive process.
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The cogeneration resources identified through these evaluations consist of a
large variety of projects. They vary in technology, fuel type and efficiency.
Technologies typically include back pressure steam turbines, combustion
turbines with heat recovery steam cycles, and combined cycles with combustion
turbines and steam turbines. While all of the viable cogeneration projects have
efficiency advantages over the same project configured without cogeneration, the
closer the cogeneration cycle matches the thermal needs of the production
process, the higher the overall cycle efficiency. At any time, the company has
numerous, viable projects to compare to its resource needs.

The portfolio included Cogeneration 1 and Cogeneration 2 in each of two
regions, OWC and Utah. C~bgeneration 1 represents units with relatively high
capital costs and low heat rates, such as a back pressure steam turbine or small
combustion turbine unit, and a high percentage of thermal matching.
Cogeneration 2 represents units with relatively low capital costs and higher heat
rates, typically large CCCT configurations, with varying amounts of process
steam extraction from the steam portion of the cycle. The process steam usage is
the distinguisNng difference between the Cogeneration 2 units and the non-
cogeneration CCCT units discussed above under Gas-Fired Resources.

Actual costs and performance of cogeneration resources are very site specific
depending on the steam and heat requirements at the host site, existing equipment
at the site, fuel, and emissions control regulations. The costs for the cogeneration
options are from internal estimates that used vendor prices for major equipment,
primarily the gas turbine generator. In the case of the small units, the cost
assumed an aeroderivitive gas turbine such as the General Electric LM:-6000. The
cost for the large unit assumed an industrial frame gas turbine such as the GE or
Westinghouse F" technology units. The base cost assumed sea level installation
in the OWC area; costs for Utah were altitude adjusted.

The marketplace influences the price PacifiCorp must pay for cogenerated
power. Each customer can negotiate a price for the potential power output that is
competitive with what they could get from any other interested buyer in the
marketplace. In addition, the customer's choice of fuel and its forecasted price
will often strongly influence the negotiated price. The Company has little control
over when it can bring cogeneration on line and dispatch it, because the
customer's processing needs drive production of cogenerated power.

The value of a particular cogeneration project to PadfiCorp's system depends in
part on the company's system at the time and the location of the project. If
sufficient flexible resources already exist on PacifiCorp's system, then the cost
per MWh of the cogeneration project becomes more important. If there is a need
for flexible resources, a resource with a low cost but without flexibility would
have less value. The company carefully weighs the need for flexibility on a
system and area basis before committing to any particular cogeneration project.
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Wind

Wind generates electricity by turning turbines attached to a generator. A typical

wind energy system is a "farm" of many turbines. Wind turbine technology has
changed significantly over the last 13 years and is now entering its third
generation of development and testing. Systems in the 50 to 500 kW range are a
proven technology. Advantages of wind power include size flexibility, minimum
environmental impact, no fuel cost and a short lead time for construction.

Current costs reflect contracts with Kenentech Windpower for wind farms in
Washington and Wyoming. The portfolio separately identifies costs for wind
resources that would qualify for federal tax credits and those that would not. To
be eligible for the 1. 5 cent/kWh production credit under the 1992 National
Energy Policy Act, the project must be in service before July 1, 1999. The project s
eligibility would last for ten years. For eligible wind projects the credit results in
a $315/kW (25 percent) reduction in capital cost in OWC, from $1,240 to $925; and
a $400/kW (29 percent) reduction in capital costs in UTA and WYO areas, from
$1^362 to $962. The tax credit is a function of the capacity factor, which is higher in
UTA and WYO, thus wind located in those areas has a higher credit.

The quality of a wind resource, and therefore its cost, is very site-specific. The
primary consideration for site selection is local meteorology, elevation,
topography and terrain. The best sites for wind farms are in wind corridors, such
as canyons or valleys, high plains or plateaus, or on high elevation ridges. A 50
MW wind farm is the minimum practical size. The most important factor for a
successful wind farm is a consistently sti-ong wind. The average wind speed must
be more than 14 mph for a site to be acceptable. Since the wind power produced
is proportional to wind velocity cubed, a small increase in wind speed will
significantly increase energy output.

Disadvantages of wind power include a low capacity factor, variable wind at
most sites, and potential aesthetic impacts of large numbers of wind machines on
the landscape. Wind that peaks at about the same time as the system load peaks is
desirable. If the daily and annual peak of the wind resource complements the
utility's peak, the power produced by the wind farm has greater value.

Wind is the most difficult resource to schedule without disrupting existing
resources, and requires additional reserves from other resources to offset its
output variations. Because wind velocity varies, wind turbines do not provide
predictable capacity (or reserves) to the system. As wind forecasting techniques
improve, wind power should become a more flexible resource for the utility.

Geothermal

Heat from the earth has generated electricity for many years at various locations
around the world. Flashed steam plants use geothermal fluids that are hot
enough to flash to steam when raised to the surface and partially depressurized.
This steam drives a steam turbine generator. Binary cyde plants use geothermal
fluids that are too cool to produce useful amounts of steam. In these plants the
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geothermal fluid vaporizes a secondary working fluid having a low boiling point.
The secondary working fluid drives a turbine generator. Both flashed steam and
binary cycle units are commercially available. Continuous operation of a
geothermal plant as a baseload unit allows the purchasing utility to derive
maximum benefit from the investment and steam contract, but cycling is possible.

Geothermal facilities require only about 24 to 36 months for construction.
However, confirming the quantity and quality of a geothermal resource is a
difficult, expensive and risky business. Actual energy costs for geothermal power
will vary considerably from site to site. Costs vary according to' fluid
temperatures (and related thermal efficiencies), fluid chemistry, reservoir depth,
and the conversion technology used. The options in the portfolio assumed that
PacifiCorp would not be the developer of the steam resource.

The long-term reliability of the working fluid can also be uncertain. The steam
resource at Pacific Gas & Electric's Geyser Plants is diminishing. According to
the May 1993 issue of Geothermal Resources Council Bulletin, the Geysers is
experiencing rapidly declining steam resources and serious productivity
declines dye to over-development in the 1980s. While geothermal energy is
attractive from an environmental point of view, a limited number of sites are
available.

The PacifiCorp service area includes three to four potential geothermal sites.
Geothermal developers are investigating several known geothermal resources in
Oregon and Northern California. Another likely site for future development
would _be the Roosevelt steam field in Utah, the site of PacifiCorp's Blundell
plant. The company signed the current 30-year contract for steam for the Blundell
plant in January of 1991. PacifiCorp does not hold any geothermal leases in the
area. Companies that do hold such leases could drill' niw wells for steam and
develop additional plants there, or sell the steam to PacifiCorp.

Solar Power

Thermal energy conversion can convert energy from the sun into electricity (solar
heat makes steam that then drives a generator). Photovoltaic (PV) systems can
also convert solar energy into electricity. In PV systems, sunlight falls on a
semiconductor surface, usually made of silicon, and directly produces an
electrical current. Although PV costs have declined dramatically, they are
generally not competitive with other supply alternatives. PV systems are an
economical choice for providing low levels of power to remote locations, where
transmission costs can be extremely high. Because PV's costs as a central-station
generating plant are still very high, the portfolio does not include PV. The
RAMPP-3 action plan addresses four company projects that will provide
experience with PV technology.

Thermal solar systems can potentially meet bulk power needs of a utility system.
In a solar thermal system, a fluid heated by solar energy drives a heat engine.
Solar thermal systems are a commercial product. There are three basic solar
thermal power plant technologies: 1) dish systems, 2) parabolic trough, and 3)
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^^tLa-l. ^e,c,eiv^r; Although the technology for dish systems is not yet
commercially viable, it is one of the most promising solar thermal resources. "' A
Parabolic dish concentrator focuses sunlight on a receiver at the focal point of the
dish^producing very high temperatures. PacifiCorp submitted two proposals to
the Department of Energy (IX3E) to participate in the financing and operation of
sterling dish projects. The DOE selected one project for final negotiation, and
contract discussions are underway.

The solar resource costs used m the RAMPP-3 portfolio used the LS-3 parabolic
trough system technology. The LS-3 technology is mature and commerci;
available through a Belgian firm located in Israefcalled SOLEL. The system uses
gas-fired boilers or oil heaters to generate power during the night or in overcast
periods. The hybndization allows a utility to dispatch these plants like a thermal
unit. Sandia and Bechtel/PG&E studies provided the cost data. Some of the best
solar sites in the United States are located in Utah. The RAMPP-3 portfolio
included only Utah sites for solar resources.

Development efforts such as Solar II suggest that central receiver/molten salt
plants could be the technology that will provide high value energy at the lowest
cost of any bulk power renewable resource in the 2000-2010 time frame. Such a
system can provide dispatchable energy from thermal energy stored in molten
salt. Energy storage allows the plant to have an annual capacity factor of 40 to 60
percent^compared to 25 percent for other solar technologies'when not using a
backup fossil fuel.

So1" II is a test facility for the central receiver/molten salt technology. The $39
million project^is being jointly funded by the U.S. DOE and a consortium^of
utilities, including PacifiCorp. PacifiCorp's participation in Solar II will allow
t, e_c,omp°ln^ dile,ct access to cost and performance data and will help to foster
development and commercialization of this technology. Southern Caiifornia
Edison is acting as the project sponsor, and will operate the facility.

The cost estimates in the portfolio do not include tax credits for solar resources
because current tax credits will probably not apply in the early 2000'swtien solar
^?^ce,s , fhould become cost competitive. The Energy Policy Act perm'anentfy
extended the investment tax credit, but utilities do not qualify for it.

Pumped Hydro Storage

Pumped hydro uses low-cost off-peak electricity to pump water to an
reservoir. When the utility needs power, it discharges water through a revereible
pump-turbine to a lower reservoir, producing electricity. The lower reservoir
can _e. above ground'M. underground if a suitable underground cavern or
reservoir ls available-, This technology is mature with many facilities now m
operation throughout the world, but its costs are very site specific. Costs in table
^7. I'eflect Preliminal"y proposals made to PacifiCorp for pumped hydro sites in
the company's service territory. These sites are not on rivers, which would
remove fish concerns in the siting process. The 100 MW size reflects PacifiCorD's
share of a future project rather than the total size of a facUity
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Two pumped storage projects in the Pacific Northwest region reflect current
interest in'this technology. PacifiCorp is not a partner in either project. Energy
Storage Partners out of Minneapolis is developing the Lorella project near Olene,
Oregon. The project developers are now seeking the necessary permits and
marketing the power. The location of the project near the Pacific Intertie and two
major substations at the Oregon/California border would enable the project to
sell power to Oregon in winter and California in summer. Albert Rim
Hydroelectric Associates of Greenville, South Carolina, is developing a second
project in south central Oregon. Environmental concerns may arise with this
project because of its potential impact on the local area's land and wildlife.

Pumped storage is a peak management resource that can significantly improve
the efficiency and' flexibility of a system that has low-cost, off-peak generation
available. Pumped storage provides peaking capacity, load following, firming
for other resources, highly reliable and dispatchable generation and energy
storage. Pumped storage, if ideally located, could enhance the cost effectiveness
of the Company's existing thermal resources by providing a use for generation
during hours when there would otherwise be less need to run the plants. This
would result in more even and constant usage of the thermal plants, increasing
their efficiency and decreasing their deterioration. Pumped storage units can
provide spinning reserve if properly equipped, and can provide operating
reserves, even if off-line, since they can start up in minutes.

TRANSMISSION SYSTEM

The transmission system linking Wyoming, Utah and the Pacific Northwest
allows the company to take advantage of the load and resource diversities
between the Pacific Northwest and Rocky Mountain and Desert Southwest areas.
By taking advantage of these interconnections and diversities, the company can
increase system operating efficiencies beyond those already achieved by the Utah
Power/Pacific Power merger. However, the transmission system has capacity
constraints that limit the flow of power between certain load and resource areas.
Planning for resource additions must recognize these limitations.

The PacifiCorp electric system operates within the Western Systems Coordinating
Council (WSCC) interconnected transmission network. The WSCC began in 1967
to provide for the coordination of transmission system operation and planning
among the member systems. The WSCC interconnected systems include the
Western states, western Canada, and a portion of northwestern Mexico.

The member systems' transmission within the WSCC operate electrically as one
network. Physical limits of the interconnected member systems and contractual
and ownership rights of the members constrain the movement of power across
and through the WSCC system. Various WSCC committees determine transfer
capabilities between major load and resource areas by examining thermal
capabilities, voltage constraints, and transient behavior during disturbances. The
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monitoring, reinforcement, and expansion of this transmission network is the
major work of the WSCC Planning Committees.

The WSCC transmission network transfers firm and non-firm power from one
region to another. The network is becoming more and more constrained as
members have had to site resources far from their load centers, and firm- and non-
firm power sales between utilities increase. Many lines and paths operate at or
near their recognized capabilities. The nature of electrical networks is such that
operating one path at high levels can cause problems in other paths. Most
melnber utilities now find themselves in the same position: cheap surplus
transmission is no longer available. When load requires more capacity, it "will
often require new expensive transmission lines.

PacifiCorp has enough transmission capacity in each geographic area to serve the
loads m these areas. However, transmission constraints limit transfer of power
between these areas. At present, existing generating resource capability on the
east side of the system could meet additional west side requirements if more
transmission capacity were available. The company is evaluating its short- and
^f^'tf5^-tra;nsn:tiss , n requirements and capabilities, and is developing a long-
term transmission plan to increase east-to:west capacity. This transmissio"n
TY-^^?^Y°rl<:. enable the company to better identify the appropriate
geographic locations for specific transmission resources. If available when
RAMPP-4 requires it, RAMPP-4 will include information from the new lone-
term transmission plan.

The RAMPP-3 portfolio added to the cost of each resource addidonal dollars for
transmission to connect the future resource to the system grid. The estimates
were generic in nature, independent of resource type, and "included costs for a
susbstation, transmission line, and a transmission switching station. These costs
?°_.,^ot include additional equipment necessary to upgrade transmission
facilities to move power from one geographic area to another PacifiCorp load
area. The cost to upgrade transmission between areas could affect the choice and
timing of cost-effective resource additions. Table 4-7 shows the generic intra-area
interconnection cost.

1) Resources such as coal, IGCC, SCCT, CCCT were assumed to be over 400
MW and within 50 miles of existing transmission with a cost of $60/kW.

2) Wind and geothermal sites in the OWC area were assumed to be 200 MW or
smaller^and 50 miles minimum from existing transmission for a connection
cost of $120/kW.

3) Wind sites in Utah and Wyoming were also assumed to be 200 MW or
!?^-.. -r and' as demonstrated by PacifiCorp's Foote Creek project, in very
remote locations relative to the company's transmission facilities, for a
connection cost of $212/kW.
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Transmission and Distribution Efficiencies

Transmission and distribution efficiencies are a resource to the company, in that
they can increase the amount of power available to serve customers. Currently,
losses throughout the transmission and distribution system average 10 percent,
and load forecasts assume this historic loss level will continue. The company
uses three criteria for selecting projects to reduce line losses:

1) Total cost of ownership over life of eifuipment. This includes the purchase and
installation of new distribution and substation transformers and new

conductors, adjusted by the value of loss savings over a 30-year life.

2) Number of years until positive cash flow. This applies to categories such as
reconductoring, installation of capacitors, and conversions to higher
voltage levels. The value of loss savings should exceed annual revenue
requirement in five years or less.

3) Personnel constraints. Reswitching, phase balance, and conservation
voltage reduction (CVR) have low costs but require extensive study
efforts to identify specific projects. Because PacifiCorp's system is
geographically dispersed, the company focuses on a different geographic
area each year to identify specific projects. Adding additional personnel
to be able to identify more projects each year would increase costs and
make fewer projects cost effective.

PacifiCorp annually evaluates and ranks potential projects. The company
considers the following categories of costs for potential projects: distribution and
transmission system transformers, use of larger primary conductors on new
mainline feeder construction, use of larger secondary conductors on new
installations, reconfiguring selected feeder systems to reduce loading on heavily
loaded portions and better use lightly loaded circuits, installation of additional
capadtor banks on selected feeders with Ngh reactive loadings, balancing feeder
loading between phases, and equipment at transmission substations to reduce
losses. The only item not related to system loss reduction is conservation voltage
reduction (CVR). This item represents an estimated reduction in customer usage
from a small reduction in feeder voltage levels. About 90 percent of the listed
CVR resource is customer load reduction, wNIe about 10 percent is system loss
reduction due to the load reduction.

DISCOUNT RATE

A discount rate determined the real levelized cost of resources, which provides a
way to compare resources that have different cost structures and different
lifetimes. The company used its after-tax incremental cost of capital as the
discount rate for RAMPP-3. Cost of capital represents the return required by all
investors, including debt holders, preferred shareholders and common
shareholders. Each group of investors requires a return that compensates them
for the level of risk they have assumed by investing in the company. Each
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company s cost of capital varies according to its capital structure (percentage of
capital provided by debt, preferred stock, and common stock), the return
required by each investment group, and its tax rate. Therefore, a weighted
average incremental cost of capital must consider the cost for each component of
the capital structiire and the amount of each component.

In regulatory proceedings the company uses a hypothetical capital structure that
reflects an electric utility of comparable credit'ratings (i. e., T'A" rated). An A
rating, under current market conditions, enables the company to obtain low-cost
capital and ready access to capital markets. Recent regulatory commission
proceedings have accepted this approach to determining PacifiCorp's capital
structure.

The capital structure used in RAMPP-3, and stipulated in several jurisdictions,
provides an efficient balance of debt and equity for a low overall cost of capital:

Debt
Preferred

Equity

Total

Capital
Structure

49%
6%

45%

100%

Cost

8.99%
8.93%

12. 20%

Weighted
Cost

4. 41%
0.54%
5.49%

10. 43%'-

I6 i3

The cost of equity is based on the results using'three methods: Capital Asset
Pricing Model, Risk Premium Model, and Discounted Cash Flow Model. The
cost of debt is based on the historical spread of returns on A-rated utility bonds
over AA-rated utility bonds. This spread is then added to future projected
yields on AA bonds, as provided by Data Resources, Inc.

/ to predict fuhire

yields on A-rated utility bonds. The same methodology is applied to historical
returns on AA-rated utility bonds versus baa-rated utility "preferred stock to
predict future costs of preferred stock.

This capital structure is als<^- representative of other A-rated utilities in the
Salomon 100 group. These Abated utilities indude companies rated between A+
and A- by both Moody's and Standard & Poor's. A 45 percent equity ratio is the
minimum level consistent with an ongoing A rating. Because of increased
competition and risk in the industry, several rating agencies believe the electric
utility industry needs to increase the equity component of its capital structure.
Therefore, the equity ratio wUl likely increase rather than decrease over time.

\JL$^\ ^ YIO ̂ <^S'l ^9CV^-^\ r^\J> ~^o c^^p^{-^ " r£^(// t~^y-C</2^-i4/ t/-<:::?^^
To calculate a real levelized cost for each resource shown in Table 4-7, the
company used a discount rate of 8.8 percent. The 8.8 percent discount rate is
simply the company's 10.43 percent incremental rate of return with the debt
component expressed on an after-tax basis. Using a tax rate of 36.91 percent
applied to_the debt cost, the after-tax cost of capital used in RAMPP-3 was 8.81
per.cent^ The 10.43 percent rate used the pre-tax cost of "debtThe~rosTo'r
preferred and common stock was expressed on an after-tax basis in both cases.

s> I
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RAMPP-3 used an average of the expected cost of capital for the utility over a 20-
year RAMPP planning period. When analyzing investments today, the company
would use today's cost of capital rather than a 20-year average. In either case,
however, the cost of capital is incremental.

To calculate an annual payment on capital costs (also called the capital carrying
charge) for each resource, the company first calculated the year-by-year capital
revenue requirements for the particular resource, including the company's rate
of return, recovery of capital (depreciation), and income taxes. This stream of
year-by-year revenue requirements was then present valued using the 8.81
percent discount rate. Next, another stream of annual payments was created
which increase at the rate of inflation each year and has the same present value as
the stream of year-by-year revenue requirements. The company used a long-run
inflation assumption of 3.4 percent in this step. To calculate the real levelized
capital carrying charge (the annual payment found in the third column of table 4-
7), the company calculated the ratio of the first-year payment to the present value
total of the second annual stream. The annual payment on capital costs varies by
resource because of varying book lives and tax treatment.

The company believes that new resource acquisitions will not significantly alter
its capital structure, because the company will issue new debt or new equity as
needed to maintain a capital structure that meets the above goals. The company
is not asking its state regulatory commissions for a premium for purchased power
at this time because of purchased power's potential impact on rating agencies'
perception of the company's capital structure. If conditions should change such
that the company at a later time believes that prudent resource actions justify
such a premium, it will notify the commissions and make such an application.

Some argue that evaluation of an investment should use the cost of debt rather
than the cost of capital if financing for that project would be with debt rather than
equity. (The cost of debt is generally lower and provides a tax deduction.)
However, financing with only debt would use up some of the company's ability
to issue new low-cost debt in the future, which would make the next project more
expensive. At some point, the company will need to issue equity in order to
maintain its lowest overall capital structure. Too much debt in the capital
structure would increase the financial risk of the company, and require the
company to compensate investors with higher returns on their debt and equity
investments. Alternatively, a greater amount of equity would reduce the
company's financial risk and its incremental debt costs, but the larger amount of
equity would increase the weighted average cost of capital.

An issue in integrated resource planning is whether the levelization process to
compare resources should use a social discount rate. A common social discount
rate, and the one requested by the public advisory group for a sensitivity analysis,
is three percent real, or about 6.5 percent nominal. This 6.5 percent rate compares
to a company incremental after-tax cost of capital of 8.8 percent nominal. Table 4-
10 shows the ranking of resources using a social/discount rate for levelization,
rather than the company's cost of capital. The social discount rate changed the
ranking very little. To test the impact of the' new ranking of resources, a
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sensitivity used the cost of resources from table 4-10. The Illustrative Plans
chapter discusses the results of that sensitivity. Table 4-11 shows the ranking of
resources in the portfolio under both the company's discount rate and the social
discount rate.

The calculation of a leyelized cost for each resource technology provides the
relative cost of the different technologies. It is an initial tool to compare resource
alternatives, and an initial idea of how the model will select resources. Table 4-7
can also provide insight into how much lower a given resource's cost must be
before it is competitive compared to the alternatives. Utah pulverized coal was
the least expensive at a real levelized total cost of 28 miUs/kWh, foUowed by
Wyoming pulverized coal at 31 mUls/kWh, Utah IGCC coal at 32 mills/kWh,
and Wyoming IGCC coal at 34 mills/kWh. Under the coal price sensitivities, the
real levelized cost of Utah pulverized coal increased to 38 mills/kWh and Utah
IGCC coal increased to 41 mills/kWh. After coal, the next most cost-effective
supply-side resource technology was cogeneration, which fell in a range of 42 to
44 mills/kWh. Thus, cogeneration costs would have to decrease by about 13
mills to be competitive with coal. CCCTs' costs were 47 to 48 mills'/kWh. Wind
plants using the federal tax credit cost 53 mills/kWh. Thus wind costs with the
tax credit would have to decrease by about 25 mills/kWh to be competitive with
coal, or about 10 mills/kWh to be competitive with cogeneration.

The cost estimates m Table 4-7 used an assumed capacity factor. The modeling
process itself provided a much better comparison, because it used a capacity
factor for each resource based on how the model would operate that resource.
The model picked resources on price, which provides useful information to the
company, but management makes its decisions on other criteria as well, such as
resource pperability and fit with the existing system. Also, the costs of resources
presented in this chapter reflect generic technologies. The actual costs which
PacifiCorp would incur in acquiring a certain resource are highly site specific
and may be more or less than the estimates used in the resource planning model.
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Portfolio: Using Social Discount Rate (3.0% real)
Table 4-10

Description

OWC A liance (113)

UT A tiance (108)

WY A liance (108)

UTSu er Good Cents 2^22

WYSu er Good Cents 2^22

OWC Su er Good Cents 2, 232

UT Irrigation 2^389
OWC Irrigation 2,406
UT Conunercial Finanswer 2,601

WY Commercial Finanswer 2,584

OWC Industrial 3,993

WY Industrial 4,257

UT Industrial 4^03

OWC Commercial Finanswer 1, 839

UT Commercial Retrofit 2/677

WY Commercial Retrofit 2, 665

OWC Commercial Retrofit 2, 538

Utah Coal 1.795 60
UT Finanswer 12, 000 3, 580

WY Finanswer 12, 000 3, 556

OWC Finanswer 12, 000 2^30

W d Coal 1,942 60
Utah IG CC 1,941 60

W oFB Coal 2,355 60

WoIGCC 2.035 60
Utah FB Coal 2, 454 60

OWC Co neration 1 1, 100

Utah Cogeneration 1 1,293
OWC Co eneration2 663 60

Utah Cogeneration 2 779 60
OWCFum edStora e 800

Utah Fum edStora e 800

Utah Combined Cycle CT 742 60
OWC Combined C deCT 687 60

W o Combined Cycle CT 819 60
Utah Wind with Tax C 750 212

W o Wind with Tax C 750 212

UT Residential Wx 6, 180

OWC ResidenHal Wx 6, 239

OWC Wind with Tax C 805 120

Utah Wind without Tax C 1,150 212

W o Wind without Tax C 1,150 212

OWC Wind without Tax C 1,120 120

OWC Geothemial 2, 076 120

Utah Geothermal 2,076 120

UT Xtra Comml Measures 5, 573

WY Xtra Comml Measures 5, 573

OWC Xtra Camml Measures 7, 366

OWC Water Heat Load Control 7, 177

Utah Solar 4,283 120
Utah Simple Cycle CT 518 60
Wyo Sim Ie C de CT 571 60
OWC Simple Cycle CT 479 60

Capital Cost Fixed Cost Ener Cost in 1998
Unit Trans- Faymen Annual Expected Ttl. Capital 1st Year Levelized Levelized Variable TOTAL
Cost mission Factor Pa ent O&M Utilization & Fixed Cost (Cent/ (Cent/ (MUla/ O&M COST

($/kW) ($/kW) (%) (S/kW Yeai) ($/kW Yeai) Rate (MUls/kWh) MMB MMBTU) kWh) (MUla/kWh) (MUls/kWh)

3, 92

3. 92

3. 92

4, 08

4. 08

4.08
4. 08

4, 08

3. 61

3. 61

4. 08

4. 08

4.08
3. 61

3. 61

3. 61

3. 61

7.13
3. 61

3.61
3, 61

7. 13

7. 96

7. 13

7. 96

7. 13

7. 96

7. 96

7. 96

7. 96

6. 84

6. 84

7. 96

7, 96

7. 96

9. 31

9. 31

578

5.78
9. 31

9, 31

9.31
9. 31

8, 61

8. 61

5. 48

5.48
5. 48

5. 66

9. 31

8. 30

8.30
8. 30

(4.44)

(4. 23)
(4.23)
9475

9475

91,07
97. 46

98. 19

93. 90

93. 28

162. 90

173. 69

171.50
66. 37

96. 63

96.20
91, 63

132.26
129, 23

128. 38

91. 34

142. 74

159.28
172. 15

16676

179. 25

87.56
102. 92

57. 55

66.78
54. 72

5472

63.84
59. 46

69. 97

89. 56

89. 56

356.95
360. 39

86. 12

126, 80

126. 80

115. 44

189. 08

189, 08

305. 34

305.34
403. 56

406. 55

409. 92

47. 97

52.37
44. 74

28. 40

28. 40

39.40
32. 20

39. 40

32. 20

5.00
5. 00

5. 00

5.00
10. 00

10. 00

10.00
10. 00

10. 00

9. 50

9. 50

9. 50

9. 50

9. 50

9.50
58. 00

58, 00

49. 40

21. 80

21. 80

35. 76

63%

60%

wn.
84%

84%

80%
73%

73%
54%

54%

94%

100%
98%

38%

55%

55%
52%

92%

54%

54%
38%

90%
92%

92%

92%

92%

85%

85%

85%

85%
17%

17%

80%

80%

80%

36%

36%

73%
74%

28%

36%

36%
28%

90%

90%

39%
39%

52%

42%

<0%
5%
5%

5%

(0.80)
(0. 80)

(0.80)
12. 82

12. 82

13.03
15. 27

15.27
19, 81

19. 84

19. 88

19. 88

19. 88

19, 94

20. 09

20.09
20. 09

19.85
27. 27

27.3(1
27, 45

21. 71

24.55
25. 25

25. 47

26. 12

12. 43

14, 49

8. 40

9.64
43. 27

43. 27

10. 54

9. 91

11.41

31. 85

31.85
55. 93

55. 93

38. 98

43. 83

43.83
50. 94

31. 34

31. 34

88. 41

88. 41

88. 50

111. 06

131. 08

159. 30

169. 34

183. 78

52,2

46.6

52,2

46.6

46.6
52.2

289.8

264.8

289.8

264,8

264.8

289.8
264.8

126.1

126,1

126.1

126.1

126.1

126,1

220.4

220.4

52.2

53,9

52.2
53.9

53,9

52.2

492.6
475.0

492.6

475.0

475.0

492.6

475.0

152,2

152.2

152.2

152.2

152.2

152,2

415.0

415.0

5. 23

6. 11

4. 50

5. 01

472

4.75
27. 09

26. 12

33.50
32. 30

34. 00

35. 27

34. 00

15. 22

15. 22

15. 22

15. 22

15. 22

15. 22

41. 50

41. 50

0. 24

0, 24

1. 00

0.50
1. 00

0, 50

0. 50

0. 50

0.50
0, 50

1. 00

1. 00

1. 00

4. 20

4.20

4. 20

4, 20

4. 20

4. 20

1.00
1, 00

269. 8 480.0

269. 8 480.0

255. 8 458.6

50. 61

50. 61

48. 36

3. 50

3. 50

3. 50

(0.80)
(0. 80)

(0. 80)

12.82
12, 82

13. 03

15.27
15. 27

19. 81

19. 84

19. 88

19, 88

19, 88

19. 94

20. 09

20, 09

20.09
25. 32

27. 27

27. 30

27. 45

28. 06

30. 05

30. 76

31. 19

31. 38

40. 02

41. 12

42. 40

42. 44

43. 27

43. 27

45, 54

46. 18

46. 42

51.27

51. 27

55. 93

55.93
58. 40

63. 25

63. 25

70, 36

73. 84

73. 84

88. 41

88. 41

88. 50

111. 06

131. 08

213. 41

223. 46

235. 64

T4-IO. potanllallocrl-DR
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Portfolio: Impact of Discount Rate
Table 4-11

Ranked Using Company's Cost of Capital Ranked Using Social Discount Rate (3. 0% real)

Description

WC A Uance

uT A liance

WYA liance
UTSu er Good Cents

WYSu er Good Cents

OWC Su er Good Cents

OWCIrri adon

UTIrri ation

Utah Coal

OWC Industritl
WY Industrial
UT Indush'ial

UT Commercial Finanswer

WY Commercial Finanswer

OWC Commerdal Finanswer
UT Commercial Retrofit
WY Commercial Retrofit
OWC Commercial Retrofit

Wyo Coal
Utah IG CC
W oIGCC
W oFBCoa]
Utah FB Coal
UT Finanswer 12/000

WY Finanswer 12, 000

OWC Co enerationl

OWC Fiiumwei 12,000
Utah Co eneration 1

OWC Co eneration2

Utah Co eneration2

Utah Combined C cleCT

OWC Combined C deCT
Wyo Combined C cleCT
OWCPum edStora e

Utah Fum cd Stora e

Utah Wind with Tax C
W o Wind with Tax C

UT Residential Wx

OWC Residential Wx
OWC Wind with Tax C
Utah Wind without Tax C

W o Wind without Tax C

OWC Wind without Tax C

OWC Geothermal

Utah Geothermal

UT Xtra Comml Measures

WY Xtra Comml Measures

OWC Xtra Comml Measures

OWC Water Heat Load Control

Utah Solar

Utah Sim Ie C cleCT
W oSim leC cleCT
OWC Sim Ie Cycled

en Ca j-evelized TOTAL

vrXaT Fix d Cost Ene Cos COST

(Mills/ (Mills/ (Mills/
(%) kWh) kWh) kWk)

5.69
5. 69
5. 69
5. 81
5. 81
5.81
5.81
5.81
8.32
5.81
5.81
5. 81
5.48
5.48
5.48
5.48
5.48
5.48
8.32
8.95
8.95
8.32
8.32
5.48
5.48
8.95
5.48
8.95
8.95
8.95
8.95
8.95
8.95
8.12
8. 12
9.84
9.84
5.78
5.78
9.84
9.84
9.84
9.84
8.95
8.95
5.48
5.48
5.48
5.66
9.84
9. 16
9. 16
9. 16

(1. 17)
(1. 17)
(1. 17)
18.25
18.25
18.55
21.75
21.75
22. 58
28.30
28.30
28.30
30.07
30.11
30.27
30. 49
30.49
30.50
24. 73
26.99
28.03
28.80
29. 82
41.39
41.43
13.89
41.66
16.21

9, 36
10.76
11.67
10.97
12. 65
50. 11
50.11
33.49
33.49
55. 93
55. 93
40.98
46. 15
46. 15
53. 62
32.29
32.29
88.41
88.41
88.50

111.06
137.74
170.65
181.73
194. 37

5.23

6. 11
4.50
4.72
5. 01
4. 75

27. 09

26. 12
33.50
32.30
34.00
35. 27
34.00

15.22
15.22

15.22
15.22
15.22
15.22
41.50
41. 50

50.61
50.61
48. 36

(1. 17)
(1. 17)
1.17)

18.25
18.25
18.55
21.75
21.75
28.05
Z8.30
28.30
28.30
30.07
30.11
30.27
30.49
30.49
30.50
31.08
32. 50
33.75
34.31
35.07
41.39
41.43
41.49
41.66
42.84
43. 36
43.55
46.67
47.23
47. 66
50. 11
50.11
52.91
52.91
55.93
55.93
60.40
65.57
65.57
73.04
74. 78
74.78
88.41
88.41
88.50

111.06
137.74
224. 76
235.85
246.22

Payment Capital & Levelized TOTAL
Factor Fixed Cost En Cos COST

(Mills/ (MUls/ (Milla/

Description (%) kWIi) kWU kWk)

OWC A liance 3.92 (0. 80) (0. 80)
UTA liance 3.92 (0. 80) (0. 80)
WYA Uanu 3.82 (0. 80) (0. 80)
UTSu er Good Cents 4.08 12.82 12.82
WYSu erGood Cents 4,08 12.82 12.82
OWC Su er Good Cents 4.08 13.03 13.03
UTIni atton 4.08 15,27 15.27
OWCIrri ation 4.08 15.27 15.27
UTCommemalFintnswer 3.61 19.81 19.81
WY Commercial Flnanswer 3. 61 19.84 19.84
OWCInduatrial 4. 08 19.88 19. 88
WY Industrial 4. 08 19. 88 19.88
UT Industrial 4.08 19.88 19.88
OWC Commerdal Finanswer 3.61 19.94 19.94
UT Commercial Retrofit 3.61 20.09 2G.09
WY Cmmerdal Retrofit 3. 61 20.09 20.09
OWC Commercial Rebofit 3.61 20.09 20.09
Utah Coal 7. 13 19.85 5.23 25.32
UT Finanswer 12,000 3.61 27.27 27. 27
WY Finanswer 12,000 3.61 27.30 27.30
OWC Finanawer 12,000 3.61 27.45 27, 45
W 0 Coal 7. 13 21.71 6.11 28.06
Utah IG CC 7.96 24.55 4.50 30.05
WoFBCoal 7. 13 25.25 5.01 30.76
W oIGCC 7.96 25.47 4.72 31. 19
Utah FB Coil 7. 13 26.12 4.75 31.38
OWC Co nerationl 7.96 12.43 27.09 40.02
Utah Co nerationl 7.96 14.49 26.12 41,12
OWC Co eneration2 7.96 8.40 33.50 42.40
Utah Co eneration2 7.96 9.64 32.30 42.44
OWCFum edStora e 6. 84 43.27 43.27
Utah Fum ed Store e 6.84 43.27 43.27
Utah Combined C deCT 7.96 10.54 34.00 45. 54
OWCConibinedC deCT 7.96 9.91 35.27 46. 18
W o Combined C deCT 7.96 11.41 34.00 46.42
Utah Wind with Tax C 9.31 31.85 15.22 51.27
W o Wind with Tax C 9.31 31.85 15.22 51.27
UT Residential Wx 5.78 55.93 55. 93
OWC Residential Wx 5.78 55.93 55.93
OWC Wind with Tax C 9.31 38.98 15.22 58.40
Utah Wind without Tax C 9.31 43, 83 15.22 63.25
W o Wind without Tax C 9.31 43.83 15.22 63. 25
OWC Wind without Tax C 9.31 50.94 15.22 70.36
OWC Geothennal 8.61 31.34 41.50 73.84
Utah Geothermal 8.61 31.34 41.50 73. 84
UTXtraComml Measures 5.48 88.41 88.41
WYXtraComml Measures 5.48 88.41 88.41
OWC Xtia Comml Measures 5.48 88.50 88.50
OWC Water Heat Load Control 5.66 111.06 111.06
Utah Solar 9. 31 131. 08 131. 08
Utah Sim 1c C deCT 8.30 159.30 50.61 213. 41
W oSim leC deCT 8.30 169.34 50.61 223.46
OWC Sim Ie C cleCT 8.30 183.78 48.36 235.64

T4-11. discount rate Impact
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ANALYSIS PLAN

TMs chapter explains the method of analysis used in RAMPP-3. multi-atteibute
trade-off analysis (MATO). The chapter describes the overall approach, the
model used to select the new resources, and the geographic areas and
transimssion capabilities among them used in the modeling and analysis. It then
addresses the issues of peak versus energy planning, and critical versus average
water planning.

MULTI-ATTRIBUTE TRADE-OFF ANALYSIS

Electric utilities tend to use one of three approaches to integrated resource
planning. The first involves trial resource plans created by utility planners that
they test against alternative futures through a production cost model and a
finandal model. A resource plan identifies the resource technologies_needed to
meet future load growth, and the size and timing of those additions. The testing
of trial plans helps determine which plan minimizes costs under the most
futures, and which plan minimizes risk for the utility and_its customers. The best
performing trial plan becomes the preferred plan. However, the trial plan
approach provides no assurance that any of the trial plans is a true least-cost
solution to the resource planning problem. PaufiCorp used the trial plan
approach for its first integrated resource plan, RAMPP-1.

The second approach to integrated resource planning uses a capacity expansion
model to create a discrete resource plan for each specific future and sensitivity.
A simulation or optimization model makes the new resource selections to
expand the utility's' capacity. The model also calculates the production costs
over the entire 20-year planning horizon. A financial module determines the cost
of the entire resource plan, and the overall retail price impact and other financial
results. The utility typically runs a few base cases and soine sensitivities through
the model. PacifiCorp used this approach with a simulation model for its
second integrated resource plan, RAMPP-2.

The third approach to integrated resource planning is multi-attribute trade-off
analysis (MATO). PacifiCorp is using tNs approach for RAMPP-3.

The MATO approach tests many possible resource strategies against many
possible futures. Resource strategies put restrictions on certain resource
acquisition activities, for example one resoiuce strategy might set a low level of
cost effectiveness for DSR, and another might remove coal from the portfolio of
resources. One possible future would be medium-low load growth, while
another would anticipate medium-high load growth. A set of strategies
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combined with a set of futures creates a unique case. In the MATO approach,
the model creates a resource plan for each case.

A multi-attribute approach measures the performance of each resource plan on a
number of measures, including system costs, emissions, and prices. The
company used these performance measures to compare how the different
strategies perform over the range of alternative futures. The analyst can plot the
results from the resource plans on a graph. Typically the plot will show a
financial measure (price, or utility cost, or total resource cost) on one axis, and
emissions on the other. A MATO approach allows other formats to display the
performance measures of the resource plans, such as utility costs on one axis and
customer prices on the other. The analyst can identify those plans with the
lowest costs and emissions, as well as the strategies that led to the more favorable
plans. The goal'is to identify the strategies that lead to resource plans that
minimize both costs and emissions.

Integrated resource planning can address issues either through strategies or
sensitivities. Strategies address the most critical issues facing the company and
its customers. For RAMPP-3, the three most critical issues were the amount and
implementation rate of DSR, the amount of new coal resources to include in a
new resource plan, and the amount of new renewable resources to include.
Sensitivity analyses addressed other issues raised by the company's public
advisory group. The trade-off approach provides a much fuller analysis than a
sensitivity. Therefore, it addressed the three critical issues through alternative
strategies.

Alternative DSR strategies allowed the company to investigate the impact of
alternative levels of DSR on utility costs and customer prices. Using DSR to
meet customers' energy service needs decreases total utility costs and total
resource costs, but increases average prices. DSR lowers total bills for
participants, but increases bills for non-participants. The company evaluates the
trade-off between prices and total costs to determine appropriate levels of DSR,
rather than relying on any simple rate impact measure (RIM) or total resource
cost (TRC) test. A set level of cost effectiveness can help determine the amount of
DSR in a resource plan by providing a cut-off point for DSR measures. DSR
program development does not consider measures that cost more than the cost
effectiveness level. The discussion of demand-side resources in the Portfolio
chapter and the Demand-Side Appendix explain this process. The lower the
cost-effectiveness level, the lower the amount of DSR included in that DSR
strategy, and the lower the amount of DSR in the cases which used that DSR
strategy. Four alternative strategies explored possibilities for acquiring demand-
side resources:

Strategy LD (Low DSR): a low level (30 mills/kWh) of cost effectiveness for
DSR with a slow ramp-up rate.

Strategy MD (Medium. DSR): a higher cost effectiveness (55 mills/kWh)
based on RAMPP-2 avoided costs, and the ramp-up rate used in RAMPP-2.
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Strategy AD (Accelerated DSR): cost effectiveness (55 mills/kWh) based on
RAMPP-2 avoided costs, but with an accelerated ramp-up rate.

Strategy HD (High DSR): a higher level of cost effectiveness (70 mills/kWh),
and an accelerated ramp-up rate.

The company developed and tested an additional DSR strategy, U D
(Unconstrained DSR) to meet the request of the company's public advisory
group. Strategy UD used the RAMPP-2 cost effectiveness level to develop
programs, then added additional higher cost measures to the portfolio, and
allowed the model to select any or all of the DSR potential at any time. Strategy
UD allowed the model to add DSR immediately, with no restrictions on ramp-
up rate feasibility or the total that the model could select in any one year. It did
not realistically consider the company's ability to deliver the resource quickly.
Combining the UD strategy with the AC (any-coal) and AR (any-renewables)
created a truly unconstrained run for each load growth level.

The second major strategy area involved new coal resources. The company
recognizes that there are national environmental concerns about coal-fired
generation. At the same time, the company recognizes that coal is a very cost-
effective new resource. Given the continuing debate over global warming and
whether or to what degree coal plants are a contributor, PacifiCorp believes it is
not prudent to eliminate coal as a future possibility. Two alternative strategies
examined the role of new coal resources in planning:

Strategy AC (Any-Coal): the model can select any amount of new coal in the
resource plan. This is an unconstrained strategy.

Strategy NC (No-Coal): the model cannot select new coal resources.

The third strategy issue was the amount of new renewable resources to include in
resource plans. Two alternatives examined new renewable resources.

Strategy AR (Any-Renewables): the model can select any amount of new
renewables. It imposes no minimum nor maximum limit on the selection of
new renewables. This is an unconstrained strategy.

Strategy SR (Strategic-Renewables): the model must achieve a specific
acceleration of renewables in the early years. The model can then select any
amount of additional new renewable resources.

Sixteen combinations of the strategy alternatives were possible:

LD Cases MD Cases AD Cases HP Cases
LD AC AR
LD AC SR
LD NC AR
LD NC SR

MD AC AR
MD AC SR
MDNCAR
MD NC SR

AD AC AR
AD AC SR
ADNCAR
AD NC SR

HD AC AR
HD AC SR
HDNCAR
HD NC SR
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The 17th combination contained UD, AC, and AR (the completely unconstrained
case). Combining five different load growth forecasts (low, medium low,
medium, medium Mgh, and high) with three different gas price forecasts (low,
medium, and high) resulted in fifteen possible futures. Using all of these futures
to test the strategies would have required 15 x 17 model runs, or 255. Therefore,
the company used only some of the futures to test the strategies. Table 5-1 shows
the base study plan of 103 cases. The following table "summarizes that by
showing the number of cases within each future.

Summary of Base Study Plan
Table 5-2

Gas Prices
Load Growth

L: Low

ML: Mediuin-Low

M: Medium

MH: Medium-High

H: High

LG:Low

17

2

2

MG: Medium

5

5

17

17

17

HG: High

17

2

2

ENVIRONMENTAL CASES

Twenty-one cases used environmental cost adders, with alternative load growth,
gas^ price, and DSR levels, but all using the any-coal (AR) and any-renewable
(AR) strategies, to give the model maximum flexibility in its selection of new
resources. The adder levels followed the guidelines established in the Oregon
Commission's Order from UM 424 from their proceeding on externality issues.
Combining the high and low values for NOx arid total suspended particles (TSP)
with three values for C02 created six levels of adders. The" UM 424 low and high
values for external costs are $2000 and $5000 per ton for NOx emissions, and $2000
and $4000 per ton for TSP emissions. The three values for C02 are $10, $25, and
$40 per ton. The company tested these six combinations against alternative
futures, resulting in 21 cases. Six environmental cases used fuhire M (medium
load growth) and MD (medium DSR). The second six used M (medium load
growth^but HD (high DSR). The third six used MH (medium-high load growth)
and MD (medium DSR). An additional three cases used M (medium load
growth) but HG (high gas) with MD (medium DSR) to test the impact of adders
with high gas prices. Each adder case used the adders for both resource
selections and system dispatch. Two additional cases required the model to
respect 1990 C02 emission limits.

Carbon Emissions Limit The model must find a mix of resources that limits
carbon emissions below the level of carbon emissions that current PacifiCorp
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resources emitted in 1990. Two sensitivities met this requirement. The first
one used medium DSR, and the second used high DSR. Both used the any-
coal and any-renewable sta-ategies.

An additional analysis provides information on environmental dispatch, as
required by the Oregon Commission's Order on UM 424.

Environmental Dispatch The company used the results of the environmental
adder cases to determine the 1994 system operating cost and emissions when
dispatch assumed that the operating cost of each resource included the
different levels of externality adders.

The Environmental Analysis Chapter discusses the results of these cases and the
environmental dispatch information.

SENSITIVITIES

Sensitivities are unique cases in addition to the base study plan and
environmental cases. Each sensitivity used a specified set of strategies and input
assumptions under one future to create a unique resource plan. Sensitivities
addressed several areas: load growth, the portfolio and transmission limits
(including specific recent resource acquisitions), coal prices, the non-firm
market, and renewable resources. All of the sensitivities used the medium load
growth (M) and medium gas prices (MG) future unless otherwise noted. Most of
the sensitivities used the medium DSR strategy (MD). The coal and renewable
strategies varied by the sensitivity.

Load Sensitivities

Three sensitivities tested the impact of alternative levels of load growth.
Although the load forecast provided a broad range of future load possibilities,
other load futures could occur. Three sensitivities addressed the potential
impact of actions that would alter load growth.

Load Reduction This sensitivity assumed that rate design, changes in
customers' fuel choices, or other influences would reduce load somewhat
from the medium load growth level, but remain above the medium-low level.

Increased Sales To test the impact of the company's marketing and economic
development activities on load and resource needs, this sensitivity assumed
more growth than the medium load growth case, but less than the medium-
high growth level.

Electrification This assumed a load growth level above the high load growth
case due to electric cars and industrial electrification technology
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Portfolio and Transmission Sensitivities

The next group of sensitivities altered the input assumptions used for the
portfolio of resources and transmission constraints. The company has taken
recent resource acquisition actions that have altered other resource decisions. To
better understand the impact of those actions, sensitivities determined if the
model would have selected those resources.

SCE Peaking Contract The bae study plan included the SCE contract in the
existing system. This sensitivity assumed that the existing systein did not
include the SCE peaking contract; instead it assumed that the portfolio
included the SCE contract as a potential resource. The model could
determine when to add it to the PacifiCorp system. This sensitivity complies
with a requirement in the Utah Public Service Commission order that
acknowledged RAMPP-2.

Hermiston Cogeneration Opportunity The company is currently
proceeding with steps to acquire power from a large (474 MW) cogeneration
project near Hermiston, Oregon. The base study plan did not include
Hermiston in either the existing system or the portfolio of available resources.
Two sensitivities placed the Hermiston project in the portfolio, and the model
could determine when to add it to the PacifiCorp system. One sensitivity
used the any-coal strategy, and one used the no-coal strategy, to determine
how the model would treat the Hermiston project under both conditions.

IGCC Conversion This sensitivity allowed a combined cycle combustion
pif'Sc turbine to convert into a plant using a clean coal technology - integrated
^ gasification combined cycle (IGCC), which allows it to switch fuels from gas

to coal, but with emission levels closer to gas's than to coal's.

CD'

IGCC Treated as Gas The company used two sensitivities to determine the
cost competitiveness of IGCC compared to other resources if IGCC were the
only coal technology available. The company used the no-coal strategy, so it
would not select pulveiized coal, but allowed the model to select IGCC by
classifying it as gas for this test. The first of two sensitivities simply allowed to
model to select IGCC but no other coal technology. The second also lowered
the cost of IGCC by 20 percent.

Transmission Capacity Upgrades The model cannot select between a
generating capacity resource and a transmission upgrade. The company is
exploring the possibility of model code modifications to add this capability
for RAMPP-4. To test the impact of higher transmission capacity on the need
for new resources by geographic area, two sensitivities used reduced
transmission constraints behveen geographic areas. The first one increased
the BRI-to-OWC path from 1500 MW to 1800 MW at a generic cost of $300/kW.
The second one increased the UTAH-to-OWC path from 90 MW to 690 MW at
a generic cost of $300/kW. (See Map 5-4 on page 84). These two transmission
upgrades would be the most beneficial, and the company is currently
negotiating with other utilities for these upgrades.
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Social Discount Rate This sensitivity tested the impact of a social discount
rate on the model's selection of resources. The social discount rate was 6.5
percent nominal, or 3.0 percent real. The discount rate used in the rest of the
cases was 8.8 percent nominal, or 5.22 percent real. Table 4-10 in the Portfolio
chapter shows the calculation of costs for each resource using the social
discount rate for the levelization step. This sensitivity used costs from that
table for each resource in the portfolio.

Coal Price Sensitivities

Five sensitivities tested the impact of a higher Utah coal price on the model's
resource choices, system costs, and prices. After the major analysis work for
RAMPP-3 was finished, the coal market began to change. The Wyoming market
is experiencing increased demand from midwestern utilities, but thise new
market pressures are expected to be temporary. Sufficient coal supplies in Utah
at the $0.52/mmbtu price are available for only one additional unit (about 1.5
million tons). The coal required by additional units would require additional
capital investment in coal mining facilities. The Utah coal price'is really a step
function; it varies by the amount of coal plants built. The sensitivities doubled
the price of Utah coal from that used in the base cases. The five sensitivities
tested the higher coal prices under medium load growth assuming each of the
three gas price levels, and under medium-high and high load growth assuming
medium gas prices.

Non-Firm Market Sensitivities

Assumptions regarding the wholesale non-firm market, for both sales and
purchases, can have a dramatic impact on resource plans. Non-firm markets are
dependent on hydrologic and weather conditions, variations in natural gas and
oil prices, and forced outages or other regional load conditions.

Critical Water This assumed hydro availability from critical water levels,
rather than average water levels. 'RAMPP-3 planrung assumed average water
levels^ The company wanted to test whether using critical water assumptions
would significantly change resource selections or alter the level of costs.

Wholesale Sales Price Wholesale prices can be difficult to forecast. Two
cases tested the sensitivity of the results to this input, which can affect the
total costs of the system, and thus customer prices. One assumed a 20 percent
increase m the price PacifiCorp can charge for power on the wholesale
market. The other assumed a 20 percent decrease.

Availability of Wholesale Market Two sensitivities altered the availability of
the wholesale market, to determine the impact of the market on utility costs.
One allowed the model to make no non-firm sales. The other allowed no non-
firm sales or purchases.
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Renewable Resource Sensitivities

Seven sensitivities analyzed renewable resources more completely.
Renewable Analysis chapter discusses the results of these sensitivities.

The

Reduced Cost of Wind The company first lowered the capital cost of wind
by 20 percent, to deteiinine if that would increase its cost competitiveness and
result in the model selecdng it under an any-renewables strategy. It did not.
By incrementally increasing the cost reduction, the company determined that
a capital cost reduction of $600 would be necessary for wind to start replacing
other resources in model selections. Therefore, this sensitivity assumed the
capital cost of wind to be $600 less than the base case assumption.

O&M Escalation for Geothermal Almost all of the O&M costs for geothermal
are due to the cost of the steam or hot water. The base assumption for
RAMPP-3 for geothermal O&M costs was that they would escalate at the same
rate as do gas prices. Therefore, the rate varied in the studies, depending on
the gas escalation assumption for that model run. To test the impact of this
assumption, a sensitivity lowered the O&M real escalation rate to zero.

O&M Escalation for Wind Vendor information for wind resources' O&M

escalation ranged from zero to 2.5 percent real escalation. A factor of 1. 25
percent real escalation was the base assumption for RAMPP-3. The actual real
escalation of O&M costs for wind is another area of uncertainty. Two
sensitivities test the impact of the range. One used zero real escalation, and
one used 2.5 percent real escalation.

Capacity Factor for Wind The single largest uncertainty related to wind is
the capacity that a wind resource can provide at the time of the system peak
demand. It is a function of both the strength of the wind and the performance
of the wind turbine equipment. If wind velocity were constant during the
day, average generation would be a good extimate of expected capacity at the
time of system peak. However, wind velocity varies through the day. The
RAMPP-3 assumption was that wind's peak contribution was 90 percent of its
average level of generation. Two sensitivities tested the impact of this
assumption. The first sensitivity assumed a 20 percent increase in wind's
contribution at the time of system peak. The second sensitivity assumed that
wind's peak contribution was equal to its average winter generation. Under
the winter assumption, for wind in the OWC area the capacity factor was 19
percent. For wind in the WYO and UTA areas the capacity factor was 59
percent. (See Table 5-5 on page 85)

Wind Energy Production A sensitivity determined how much wind strength
and/or wind technology would have to improve before wind would become
competitive with other gas-fired resources. The model began selecting
additional wind resources if the assumption were raised by 35 percent.
Therefore, tUs sensitivity assumed that the wind turbines can generate 35
percent more energy per kW of installed capacity.
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MODEL

Computer models have made resource planning easier, but more complex. As
computers have become faster and more sophisticated, the expectations of the
industry and regulators have also increased. Utility planners are continually
looking for better computer systems and models to manage an increasingly
complex process. Computerized utility resource planning models must
capture the essence of the decision making process of utility management, but
they must also make compromises to simplify the problem.

Utilities use two basic types of computer models in developing their least cost
plans: simulation models and optimization models. Most of the models used
for resource planning fall into one of these categories.

Simulation models start with the construction of a model of the utility's
generating system, often including system operation and performance on an
hourly basis. The model can then analyze the effects of alternative input
assumptions on the generating system. ' These alternatives address major
uncertainties (load growth, fuel costs, hydroelectric availability, generating unit
forced outage, etc. ) in a very direct way. The models simulate uncertainty by
taking successive "random draws" from probability distributions of different
levels of load growth, different fuel costs, different water levels for hydro
resources, etc. Simulation models can determine which resources to add to the
system, and when, but they do not provide the optimal least cost solution.
However, many of the electric utility simulation models now have algorithms
that try to mimic the optimal resource selection logic of linear programming
models. Simulation models excel at examining the system in small time
increments.

Optimization models use an algorithm based on mathematical programming
?f_c!ln-iques;. Mathematical programming is a group of disciplines including
linear, nonlinear, integer, and dynamic programming that attempts to determine
the minimum or maximum value of a function or equation, given one or more
constraints. For electric utilities using optimization models for generation
expansion planning, the model selects the timing and quantity"of future
resources to minimize costs. The value of such techniques is that the solution is
the single best or optimal alternative, given a set of input assumptions.

Linear programming models are by far the most common type of optimization
models used by electric utilities for developing generation expansion modeis.
The basic structure for linear programming (and all forms of mathematical
programming) includes:

a) Some objective which must be achieved, such as minimizing the present
value of future capital and operating costs;
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b) Simultaneous management of a large number of inputs such as fuel, and
outputs such as capacity in kW and energy in kWh;

c) The variables interact and may conflict with each other.

Electric utilities usually use minimizing the present value of future capital and
operating costs for an objective function. This will be subject to a wide variety
of constraints, including minimum operating levels and certain ramp rates for
conservation programs.

Results from an optimization model are optimal only if all of the forecasted data
used in the model is correct. The load forecast, fuel cost escalation, resource
cost estimates and resource operating levels must all occur as projected in the
model, for the result to be the true optimal solution. Simulation models have
similar limitations. Since simulation models deal with uncertainties, such as
weather, carbon tax, global warming, and gas availability, their results are
estimates subject to statistical error.

Resource planning models help utility management and staff place the risk,
uncertainties and complexities of generating resource selection and operation
within an organized and well-structured view of the planning environment.
They can then take a comprehensive look at alternative resource strategies.

However, there are limitations on the answers resource planning models can
provide utilities, commissions and the general public. Quantitative computer
models cannot provide all the information and analysis senior management
needs for resource acquisition decisions. They also cannot substitute for the
experience and judgment of decision makers. Even with useful and valuable
input, senior management must ultimately make the resource decisions.

Models Available to PacifiCorp for RAMPP-3

PacifiCorp received comments on RAMPP-2 from the public utility
commissions in three of the seven states in which PacifiCorp serves retail
customers. Order No. 93-206, issued February 12, 1993, included the Oregon
Public Utilities Commission (OFUC) comments. The Utah Public Service
Commission (UPSC) comments, issued June 1, 1993, are from in Docket No. 90-
2035-01. The Washington Utilities and Transportation Commission (WUTC)
comments were in a letter to FacifiCorp, rather "than a formal order. All of the
commissions stated that PacifiCorp's RAMPP-2 process met the substantive and
procedural requirements of their least-cost planning guidelines.

Each commission provided recommendations for FacifiCorp to incorporate in
RAMPP-3. Several related to the resource planning model. ' Because RAMPP-2
did not use an optimization model, there was no assurance that each resource
plan was truly least cost for the input assumptions. After RAMPP-2, PacifiCorp
staff began looking for a new model for RAMPP-3. Most utilities would be able
to choose from the large number of models that are available commercially.
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However, PacifiCorp needed a more customized model that considers the
unique planning needs of a system with substantial hydro resources and
geographic diversity. Company-owned hydroelectric resources represent only
10 percent of PadfiCorp's resource base. However, the company has significant
purchased hydro from the Mid-Columbia system, and from BPA to meet
capacity needs.

The wholesale market accounts for 20 to 25 percent of PacifiCorp's energy sales.
The wholesale market is a major part of the company's business and further
complicates resource planning. PacifiCorp, more than other utilities, must
consider the large size and geographic dispersion of its service territory and the
associated transmission requirements. These unique characteristics limit the
modeling choices available to PadfiCorp.

The company looked for four specific capabilities in its new model: 1) the
ability to recognize transmission limits between regions; 2) some form of
optimization algorithm to provide the logic for resource selection, 3)
integration of the dispatch and operating costs of new resources with selection of
those new resources; and 4) a well documented and well maintained model. A
fifth requirement - using probability to test certain variables - was impossible to
meet. Commercially available models do not yet provide resource optimization
along with probabilistic treatment of certain variables.

PacifiCorp contacted utilities and model vendors to find an integrated planning
model with the four capabilities identified above. After evaluating several
models, only a few met all four requirements. The company acquired the last
two models for testing:

a. Develop a customized resource planning model
b. Pro-Screen/Pro View from Energy Management Associates (EMA)
c. Power Marketing Decision Analysis Model (PMDAM)
d. Integrated Planning Model (IPM) from ICF Resources, Inc.

The first option for PacifiCorp was developing its own resource planning
model using staff and consultants. Such individualized models can take two to
three years to develop and test, and are much more expensive than
commercially available models. The company decided not to develop its own
model for RAMPP-3 primarily because of time constraints.

ProScreen and Pro View are two modules of an integrated model marketed by
EMA. It uses a dynamic programming algorithm to develop a "least cost plan
for a utility. ProScreen could not handle multiple regions and transmission
constraints when evaluated by PacifiCorp.

The Power Marketing Decision Analysis Model (PMDAM) is a decision model
that uses probabilistic simulation techniques to model the West Coast utility
market. The database includes information on every operating and planned
power plant in the West Coast area and all existing transmission agreements.
PacifiCorp acquired the model for testing. Although it could adequately
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represent PacifiCorp's system, it did not produce consistent solutions, and its
documentation and support were inadequate for RAMPP-3 modeling needs.

ICF Resources, Inc. developed the Integrated Planning Model (IPM). ICF is a
consulting firm that has been marketing resource planning models and doing
environmental analysis work for more than 15 years. ICF developed the first
generation expansion model for the Northwest Power Planning Council in the
early 1980's. IPM is a linear programming-based model with the ability to
handle a utility with several discrete regions and associated transmission
constraints. The model dispatches resources to meet system demand and
energy requirements, and contains limited logic to model hydroelectric
resources. IPM satisfied all the criteria PacifiCorp established for the new
resource planning model, and became the model for RAMPP-3. The Modeling
Appendix contains the model evaluation and implementation process used by
the company to prepare for the modeling process.

IPM's Representation of the PacifiCorp System

IPM minimizes the present value of total resource costs. When the financial
model calculates total utility cost, it removes the customer costs and benefits
from the total resource cost output of the IPM model. To include end effects of
resources chosen in the first 20 years, PacifiCorp chose to minimize costs over a
period of 50 years. Each model run recognizes the impact of end effects when
selecting new resources for the 20-year planning horizon. End effects occur
because some technologies last longer than others.

The company required the model to solve (select new resources for) only 14 of
the years. If each model run solved for every year of the 20 years, plus additional
years to recognize end effects, the result would be an exceedingly large modeling
problem. Each model run required from 1 hour (using an initial solution from
another run) to 20 hours for an initial solution on a DEC Alpha workstation. The
model solved for every year from 1994 through 2001, then "the following specific
years, 2003, 2006, 2009, 2013, 2022, and 2036. However, the model calculated
utility costs for every calendar year, using the resource selections from the
nearest solution year to calculate production costs. The calculation of costs for
the year 2005 used the resources in place in 2006. The calculation for the year
2007 also used the resources in place in 2006. Approximations on one side
balanced approximations on the other side.

IPM is a load duration curve model. Such models first sort hourly loads from
highest to lowest. The model then overlays resource output from lowest to
highest cost so that the model operates the least expensive resources during the
most hours, and operates the most expensive resources only during the high
load hours. As load increases during the day, plants with the lowest operating
costs would operate first, followed by plants with increasing operating costs.
As load decreases during the day, plants with the highest operating costs would
stop generating first. This simplifying assumption'allows" a quick solution to
the problem of when to dispatch which resource when calculating the
production costs for the system. However, this simplifying assumption also
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removes recognition of several dispatching requirements. For example, the
operation of a resource in the previous hour may limit its level of generation in
the current hour, and each thermal plant has ramp rate restrictions (how much a
unit's output can increase or decrease within one hour). A utility s operation
and maintenance costs and unit efficiency depend in part on how it operates
each generating unit, especially how often a unit goes on- and off-line or cycles
from its maximum-to-minimum or minimum-to-maximum output. Dispatch
based on load duration curve does not recognize these restrictions or costs. A
load duration curve solution to the dispatch problem also tends to over-utilize
pumped storage, peak-energy exchanges, and hydro resources with limited
storage capability.

IPM uses load duration curves for its data on how much electricity the system
needs to produce. Load duration curves show a utility's hourly loads,
generally for one year, in descending order. Graph 5-3 shows such a load
duration curve. In IPM, a separate curve inputs the data for each season. The
seasons are as follows: December, January, and February; March, April, and
May; June, July, and August; and September, October, and November. This
seasonal designation reflects the seasonal variation in customer loads on the
system, in both shape and magnitude, as well as the pattern of hydroelectric
generation on the Columbia river system. The company divided each season's
load duration curve into eight areas for handling by IPM.

Load Duration Curve

Graph 5-3
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Linear programming models assuine that new generating units come in
infinitely divisible units. Model results may call for adding 37 MW of
cogeneration to the system, or 203 MW of coal in a particular year. Management
must determine the actual size and timing of resource additions using
information from the model results. Recent changes in the structure of the
electric utility industry have made it increasingly possible for utilities to
acquire shares of units.



PacifiCo RAMPP-3 Cha ter5 Anal sis Plan Pa e 83

All computer models must make simplifying assumptions to produce results in
a reasonable amount of computation time. Modeling of the resource expansion
decision is especially complex, because the model inust consider resource
operations and costs over a long time period (20 to 50 years). In order to solve a
problem of this magnihide, an expansion planning model must make many
simplifying assumptions. Some of these simplifying assumptions result in
compromises for calculating annual production costs. Simplifying
assumptions in the RAMPP-3 analyses included a simplified transmission
network, and resource operation on a seasonal basis rather than hourly.

Modeling the expansion planning decision presents additional challenges when
the model uses a single calculation for both production costs and new resource
additions. Assumptions which are appropriate for determining expected
production costs, such as average hydro conditions and significant access to
non-firm purchase and sale markets, are inconsistent with standard expansion
planning assumptions because the expansion planning problem must consider
system reliability. Capacity expansion assuming average hydro and significant
access to non-firm markets could threaten system reliability. Typical resource
expansion analysis assumes critical hydro availability and little or no access to
non-firm markets, because these resources and markets are uncertain. For
example, a model which assumes significant access to the non-firm market will
tend to select more peaking resources and fewer baseload resources, compared
to an assumption of restricted access, because the model assumes that the udlity
can purchase energy easily. However, PacifiCorp assumed average hydro
conditions and significant access to non-firm markets in RAMPP-3 to assure
greater accuracy of the financial results.

A consequence of this tension between the needs of a resource expansion model
and a production costing model is that management must evaluate the resource
expansion results with an understanding of the necessary compromises.

GEOGRAPHIC AREAS AND THE TRANSMISSION SYSTEM

The IPM model recognizes transmission limits between geographic areas of a
utility s system. For modeling, the company divided the system into
geographic areas, with loads and resources identified for each area. The
number of areas evaluated is a trade-off between precision and time available
for model runs. PacifiCorp tested several alternatives in determining the
number of areas to use for RAMPP-3. A configuration of six geographic areas
accurately represents the system and still keeps model run time reasonable.

Map 5-3 shows the six regions. Table 5-4 shows the assignment of the company's
loads and resources to the six areas. They include three load and resource
centers; two resource centers without load areas; and one purely market driven
region that offers both buying and selling opportunities. The three load centers
are OWC, UTA and WYO. OWC includes the company's Oregon, Washington,
California, and Montana load areas. The resources assigned'to OWC are the
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Geographic Areas and Transfer Capabilities (MW)
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(1) Transfer Capabilities (MW) are Pacificorp's inter-regional transfer capabilities utilized in RAMPP
-3 Studies.

(2) 525 MW modeled as 260MW off-peak capability in selected shidies.

(3) Subject to change depending on final Non-Federal-Participation allocation or long term contract
discussions.

(4) Subject to change depending on final Non-Federal-Participation allocation or long tenn contract
discussions and final S to N Pacific Intertie rating.

(5) In studies, the total of the UTA to BRI and the UTA to OWC paths is limited to the capability of
the UTA to BRI path.
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Sales and Resources by Geographic Areas (1994)

Table 5-5

aMW Winter Peak Summer Peak

owe

SALES 2,395 3,940 2,992
Oregon. 1,674 2,740 2,046
Washington 492 812 653
North Idaho 32 62 34
Montana 100 157 102
CaUfomia 98 169 157

RESOURCES 1,216 2,469 2,348
ChoUa4 360 380 380

Craigl, 2 138 166 166
Hydro Utah 55 50 90
Hydro Pacific 500 882 727
BPA Peaking Purchase 0 0
Purchased Power 150 991 985

SCE Capacity Purchase 13 0 0

UTAH

SALES
Utah 1,590

Intermptibles 299
South Idaho 228

Southwest Wyoming 248

RESOURCES

Cenh-alia 1,2 583

Hunter 1,2,3 862

Jim Bridger 1,2, 3,4 1217
Wyodak 248
Wind FC&RU Snake 0
APSNEWCTs 0
BlundeU Geothermal 19
Total Thermal 5819
Purchased Power 174

2,365

8, 922

2,009

250
291

638
1003
1388

256
0

0

22
6592
212

2,550

10,111

2,462

466
274

638
1003
1388

256
0

0

22
6773

212

3,201

10,292

TS-OS.sates/resource by region
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aMW Winter Peak Summer Peak

WYOMING

SALES

East Wyoming

RESOURCES

Hayden 1,2
Gadsby 1,2,3

Purchased Power

892

63
91

927

892

1, 081

1,007

78
100

1,439

1,007

1, 617

954

78
231

1,257

954

1,566

BRIDGER

SALES

RESOURCES

Naughton 1,2,3 570

0

570
675

0

675
675

0

675

CALIFORNIA
SALES

RESOURCES

DSW

SALES

RESOURCES

Colstrip 3,4
Dave Johnston 1,2,3,4

Huntington 1/2
Purchased Power

121
690
711

0

0

1, 522

140
772
805

0

0

1, 717

140
772

855
14

0

1,781

Note: a. Rehim during off-peak
b, Off-peak purchases
Energy amounts are after forced outage and maintenance

TS-05. sal9s/resouree by region
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Centralia and Colstrip coal-fired plants, the Pacific Power and mid-Columbia
hydro resources, the BPA peaking contract, and other purchased power
contracts.

UTA is the geographic area for loads within Utah, southern Idaho, and
southwestern Wyoming. The UTA area includes the Carbon, Huntington,
Hunter, and Naughton coal-fired plants, the Blundell geothermal plant, the
Gadsby gas-fired plant, Utah hydro, and purchased power contracts. The WYO
area includes only the eastern Wyoming service area. WYO includes the Dave
Johnston and Wyodak coal-fired plants and some purchased power.

The three other areas help represent the company's use of the transmission
system, but do not include loads. The two resource regions are Bridger (BM)
and the Desert Southwest (DSW). The Bridger area includes the Jim Bridger
coal-fired plant, and allows the model to recognize that the plant's location and
nearby transmission connections with Idaho Power impose constraints on the
system. The DSW and California (CAL) areas allow the" model to consider how
the company buys and sells secondary non-firm power to minimize utility costs.
DSW represents _the Cholla, Craig and Hayden thermal plants, and power sales
contracts in the Desert Southwest region. Including the Colorado market. CAL
represents the purchase and sale of power between PacifiCorp and the
California and Nevada utilities.

The OWC area has a winter peak with surplus summer capacity while the Utah
area peaks in the summer and has surplus winter capacity. These two areas
complement each other's capacity needs well. The Wyoming area shows little
seasonal diversity in its loads.

To recognize PacifiCorp's purchase and sales activity in the non-firm markets,
the model assumptions include access to three regionally diverse wholesale
markets. These three markets are the Pacific Northwest, the Desert Southwest
(Utah Four Comers and Palo Verde inter-connections), and California (through
the Intertie). The company used the price features unique to each region,
differentiated by season and time of day. Market prices escalate through time
consistent with the gas price escalation used for the particular model ru~n. The
company used historical trends for price and power availability in each of the
wholesale markets. The California market capacity is large, but transmission
limitations severely restrict market access.

Map 5-3 shows the transmission paths among the six regions. The transfer
constraints are either the official published transfer capab&ities recognized by
WSCC, or the amount of contract rights PacifiCorp has from other utilities. The
map shows the transfer constraint in both directions for each path. The
constraints differ directionally due to the nahire of their placement'within the
Western Systems Coordinating Council (WSCC) grid, and'the location of loads
along the paths. Usually a path with a large load at the sending end has a larger
capability than one with a large load at the receiving end. The OWC-to-Bridger
path is zero west-to-east, because PacifiCorp has\no east-bound transfer
capability across the Idaho Power Company system. By agreement with Idaho

4-. ' ^ ^^^s
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Power Company, PacifiCorp can transfer 1500 MW east-to-west. The OWC-to-
Utah path allows for 90 MW of transfer through contractual arrangements with
BPA and Washington Water Power. The OWC-to-CAL path currently allows for
525 MW of transfer through conteactual arrangements with Bonneville.

The map includes a simultaneous liinit between two paths, BRT-to-OWC and BR[-
to-UTA, shown as a dotted line on the map with 1500 MW at the head of the
arrow. Both lines together can simultaneously carry no more than 1500 MW. A
second simultaneous limit occurs between the UTA-to-BRI and the UTA-to-
OWC paths. Their simultaneous limit is 275 MW.

The Bridger-to-Wyoming path can transfer 600 MW. The 815 MW of transfer
capability on the Bridger-to-Utah path is by contractual arrangements to provide
firm transmission' services on this path for other entities. "Some 275 MW of
capacity is available for the company to move power from Utah to Bridger.

The Utah-to-Wyoming path is 420 MW eastbound, and 400 MW westbound. The
Utah-to-DSW path is 450 MW eastbound in 1994, consisting of the Four Corners-
Pinto 345 kV line with a north-to-south transfer capability of 550 MW. PacifiCorp
provides 100 MW of firm transmission service to Arizona Public Service
Company. After completion of the Glen Canyon-Navajo interconnection in 1995,
this transfer path will be 720 MW. The Utah-to-DSW path is 425 MW westbound,
which will increase to 485 MW in 1996.

The Wyoming-to-DSW path is zero going south because PacifiCorp has no
transfer capability on this path in that direction. However, PadfiCorp has rights
to transfer 100 MW from the Craig plant north to Dave Johnston as'part of"the
Craig and Hayden resource acquisitions.

The CAL-to-DSW path is zero going east, but PacifiCorp has 350 MW of rights
going west. PacifiCorp has the right to deliver Cholla's resource to Palo Verd'e.

The IPM model dispatches existing resources and adds additional generating
resources to meet loads in a manner that inter-area flows are within these limits.
The model first looks to existing resources within an area to meet load needs,
then available resources from other areas that can move over the transmission
network, and then adds resources in a manner that respects the transfer limits.

PEAK VERSUS ENERGY PLANNING

A utility's resource planning may be energy-focused or capacity-focused,
depending on the nature of its system. Resource planners in the Pacific
Northwest have traditionally focused on energy, due to the 33, 000 MW of
capacity available from the region's federal hydro system. Hydro-dominated
utilities focus their resource planning on energy, because they can shape almost
all energy production to match hourly load requirements, especially within
daily-to-weekly dme frames. Hydro plants provide shaping by generating when
load requirements are greatest and storing water in reservoirs when they are
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lower. This shaping allows planners in the Northwest to assess new resource
requirements based on fairly simple comparisons of energy loads and resources.

Before the merger between Pacific Power and Utah Power, Pacific Power's
planning followed this regional pattern. The capacity contract with BPA, plus
the company's owned and purchased hydro, were sufficient to shape energy
production into hours of need. This allowed the company to operate its thermal
plants as baseload units (run at Ugh capacity around the clock) for maximum
efficiency. However, Utah Power was a more traditional thermal-based utility.
A thermal-based utility usually focuses on capacity in resource planning,
because the utility cannot shape most of its energy production to meet peaking
requirements. Utah Power added new resources to meet peak capacity
requirements, cycled thermal plants (reduced generation during lower load
periods) to follow daily and seasonal changes in system requirements, and used
purchased power to help meet peak loads.

The merged company falls between the hydro- and thermal-based. Thermal
resources dominate the combined company. However, energy requirements
affect the economics of different new resource options. Hydro generation meets
8 to 10 percent of total energy needs. For peaking, owned and purchased hydro
is 13 percent of total generating capacity. Adding BPA peaking capacity brings
the total to 24 percent.

As a result, capacity requirements are the primary driver in planning new
resource additions for PacifiCorp. Peaking resources meet short term capacity
and energy requirements caused by heavy load conditions and major forced
outages. Peaking resources can also meet other needs: reduce transmission
bottlenecks, protect against the risk of reduced peaking available from hydro
and contract resources, and provide regulating margin or load following service.

A comparison of energy loads and resources is valid only if energy production
can match daily and seasonal variations in demand. An annual energy "surplus"
on paper does not guarantee that PacifiCorp's system will have sufficient
generation to meet all load requirements. PacifiCbrp cannot shape all of its
generation into thejiours needed, and foresees a decreasing ability to shape
generation The BPA peaking contract at 1100 MW is not increasing; the
company's hydro resource base is not growing; and consta-aints on capacity from
the federal hydro system will increase, primarily due to fish concerns. The
company's transmission system and^eographical load diversity limit the use of
resources under certamj:onditions. JThe company's total off-peak thermal energy
surplus is about 1400 GWh (160 MWa). About 850 GWh (100 MWa) is in the
eastern portion of PacifiCorp's system. Transmission constraints prevent the full
utilization of that potential energy in areas that need it.

The IPM model required the company to identify one season's peaking needs as
the driver for resource selections. Since winter peaks will continue to be higher
than summer peaks throughout the 20-year planning horizon, the company
selected the winter season. However, the Company's Internal load & resource
analysis indicates that summer capacity needs are more immediate, because the
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company has winter capacity coming on-line in the next few years (through the
SCE capacity purchase). Because the model only considered winter peak
requirements, the model results inadequately reflected the company's immediate
summer peaking needs, and may underestimate the amount of peaking resources
needed. 'Seasonal capacity purchases can be an efficient way to meet near-term
summer capacity needs. The company is working with the model vendors to
change the model code so that in RAMPP-4 it will be able to recognize, and add
resou-ces to meet, both the winter and summer peaks.

CRITICAL VERSUS AVERAGE WATER PLANNING

Critical versus average water assumptions affect energy planning, but not
capacity planning. The amount of stream flow generally has little effect on
generating capacity. However, the amount of stream flow, and thus the annual
hydro generation, in the Pacific Northwest region can vary widely, depending on
rainfall and snow pack acciunulation.

Planners in the Pacific Northwest usually categorize production capability
under low-precipitation conditions as firm energy. Any stream flow and
resulting generation above that level is non-firm energy. Using this worst-case
level of energy production from hydro resources when assessing the need for
new resource additions is critical water planning. Planning on critical hydro
energy means there is a very low probability that actual hydro generation will be
less than expected in a given year. Average water planning assumes a higher
level of energy production from hydro plants based on average stream flow.
Planning on average hydro would mean that about half the time actual hydro
generation would be less than expected. When a utility bases its planning on
average hydro conditions, it must assume it can purchase non-firm power for a
reasonable price whenever the hydro system produces less than the average
amount of energy.

For hydro-based utilities, the use of critical versus average water planning
assumptions is very important, since most of their energy comes from hydro
resources. Hydro accounts for 62 percent of total Northwest regional energy
production, most of it from the federal hydro system (Columbia and Snake
rivers). The Northwest hydro system's energy generation based on average water
levels is 16, 600 MWa, whereas its energy generation based on critical water
(assuming worst case stream flows) is 12,500 MWa (33 percent less).

Storage of water behind dams for later release partially offsets the variation in
annual stream flows. However, the Columbia River has limited storage
capability. The total storage available in Columbia river system dams represents
only 25 percent of the annual stream flows in an average year. This limited
storage causes significant variation in energy output on the Columbia River
system, which affects the price for power bought and sold between utilities. This
variation can also complicate computer modeling for resource planning.
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The pacific Northwest Coordination Agreement (PNCA) provides for the

coordinated planning and operation of Northwest generating resources to meet
l°-a^-sl This coordinatic>n is the result of a regulation that optimizes operation of
^Z?-^-.g-en^rat^ng resources for. Slyen stream flow conditions. The regulation
considers flood control reservoir limits, minimum flow targets, and recreation,
irrigation, navigation, and fish release requirements.

T- e_cr?tic. al hydro regulation operates the coordinated system from full
reservoirs to empty over a 4 year period, using actual stream How data from 1928
!?-l.?-3^1_tb:e-^est., 4 year-,Peri0^ ofhistorical record. The median hydro
regulation operates the coordinated system from full reservoirs back to full over
a one year period, using average historical stream flows.

^>a^-c:.<?^isra-p^t)? toresel've sharinS agreements (PNCA and ICP) that require
^!. -.̂ ?§ °-f- ̂ l^ie?t resources to cover loads and reserves assuming hydro
generating capability based on critical hydro conditions. The NWPPC aYso "uses
the critical hydro standard in their regional planning.

^.i:i5lo.r-p's, ^r\te. srated re,SOUI'ce planning process assumed average hydro
conditions. Hydro is a small part of the company's energy resources. The
^le t.e^ ,f?^pa,cific?rP's. system between critical and average hydro is
about 145 MWa, less^than two percent of 1993 firm energy loads. Additi(
nle-^:orlnpal^y dePends on an additional 30 MWa from the May/June/July fish
flu.s:Lfi<?1^ ??^ u,le'for a total imPactof about 175 MWa. A sensidvity tested

^-i:^.l?ac. t-^-thisp}afl ru.I^g assumPtl(:ln' by changing the hydro assumption from
average water used in the base study plan to "critical water. This sensitivit
enabled the company to determine the difference in resource requirements and
costs. The Illustrative Plans chapter discusses this sensitivity

Pa^cifiCorp decided to use average water planning for RAMPP-3 because the
in energy availability between critical and average stream flow

assumptions ls only about 145 MWa (175 with the spring/summer fish flush
power), and the use of critical water assumptions would distort the annual
product^ costs. Undez critical water planning, the model would have to
45 to 175,Mwa of POW.Meach year to make up the deficit compared to

water, which would artificially'increase PacifiCorp's production costs" for "eaS
year.
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ILLUSTRATIVE PLANS

The first step in the analysis was preparation of a separate model run for each of
155 cases. The 155 cases fall into three categories: 103 cases in the base study
plan, 23 cases using environmental adders and carbon limits, and 29 sensitivity
cases. This chapter discusses the resource selections made by the model for each
case and the financial consequences of those selections, the financial results
include the costs of operating the existing system and the additional capital and
operating costs of new resources. The model used several strategies to minimize
total costs, including its selection of particular new resources, armual dispatch of
the new resources, annual dispatch of resources in the existing system, use of
provisions in firm contracts, use of the non-firm sales market, and use of the non-
firm purchase market.

The Environmental Analysis chapter discusses the environmental cases. The
results and conclusions in this chapter do not consider the impact of
environmental costs on resource choices. The Renewable Analysis chapter
discusses results of the renewable strategy alternatives and the renewable
sensitivities.

The base study plan included cases for each of the five load growth levels (low,
medium-low, medium, medium-high, and high) under low, medium, and high
gas price assumptions. Table 6-1 shows the cases in the base study plan, and the
case number for each.

This chapter describes findings on load growth and gas price uncertainties, DSR
strategy, and coal strategy. It explains results of the various cases on gas-fired
baseload resources and peaking resources. It also discusses non-environmental
sensitivities, such as changing the assumptions regarding the non-firm market for
power. Finally, this chapter discusses regional patterns of resource choices.

LOAD GROWTH

The following discussion describes the results of the five load growth levels
when gas^ price escalation is medium (3. 78 percent real annual increase). The next
section. Gas Prices, discusses the runs using low and high gas prices. Two tables
show results for each level of load growth and gas price escalation. The first
table summarizes the first 10 years of resource selections induding both capacity
in MW and energy in MWa. The company relied heavily on the lO^year results in
developing the action plan. The second table for each load and gas price
escalation level summarizes 20 years of resource selections, and provides
information regarding system needs and total resources for the 20th year,
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Table 6-2

Low and Medium-Low Load Growth and Medium Gas Price

Resource Selections by 10th Year (2003)
Load

DSM
Coal

Reneivable

Case tf

any

any
2

Winter Peak Ca acit

1 Native Load

2 Firm Sales

3 Reserve Requirement
4 Total Requirements

in 2003 MW
7,255

1, 195
1. 186

9,636

5 Existing Generation 9^82
6 Firm Purchases 317

7 New Resources

8 DSR 541
9 Renewable 0

10 Cogeneration 0
11 Combined Cyde CT 0
12 Coal 0

13 Peaking Resources fi
14 Total Resources 10/440

Annual Ener in 2003 MWa

15 Native Load 5,183

16 Pump Storage/Peak Return 306
17 Firm Sales 1,410
18 Non-Fmn Sales £90

19 Total Requirements 7,589

20 Existing Generation 6,902
21 Firm Purchases 363
22 Non-Firm Purchases 32

23 New Resources

24 DSR 307

25 Renewable 0

26 Cogeneration 0
27 Combined Cycle CT 0
28 Coal 0

29 Peaking Resources fi
30 Total Resources 7,604

Low

medium

no

strat

3

7,255
1, 195

US6
9,636

9,582
317

541
529

0

0

0

fl
10,969

5, 183
306

1,410

ZM
7,643

6,802
360

13

307

177
0

0

0

s

7,659

any
4

7^55
1,195
1.186

9,636

9^82
317

541
0

0

0

0

fl
10^40

5,183
306

1,410
690

7,589

6,902
363

32

307
0

0

0

0

0

7,604

strat

5

7,255

1,195

1.186
9,636

9^82

317

541
529

0

0

0

fl
10,969

5,183
3fl6

1,410
744

7^43

6^02
360

13

307
177

0

0

0

B

7,659

any

any
7

8,194

1, 195
1323

10,712

9^82
317

571
0

0

0

243

fl
10,713

5^55
306

1,410

463
8^)34

7,051
364

85

325
0

0

0

223

fl
SflW

Medium Low

medium

no

strat

8

8,194

1, 195

im
10,712

9,582
317

571
529

0

0

38

27
11,064

5,855
314

1,410
469

8,048

7,060
364

94

325

178
0

0

34

fi
8,062

any
9

8,194

1, 195

1322
10,712

9,582
317

571
0

0

0

0

243
10,713

5,855
364

1,410
426

8,055

7, 137
370
193

325
0

0

0

0

4S
8,070

strat

10

8,194

1, 195
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0

0

0
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5,855
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0

0
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emission levels, and utility costs. In addition, three-dimensional bar charts for
some of the cases show the 10- and 20-year new resource choices.

Table 6-2 shows new resource selections under low and ML load growth for the
first 10 years of the 20-year planning horizon. The first section shows the results
in winter capacity (MW), and the second section shows the results in energy
(MWa). Line 1 shows the native load (retail load) requirements in the 10th year of
the planning horizon. It reflects the system retail load after 10 years of load
growth at the specified growth rate. Line 2 shows power requirements for firm
sales in the 10th year. This includes only those sales whose contracts extend for at
least 10 years from 1994 (RAMPP-3 includes no new firm sales). Line 3 shows
reserve requirements based on 15 percent of the native load and firm sales
requirements, after reductions due to DSR. Line 4 adds the three previous lines
to determine total requirements for existing and new resources. The remaining
lines in this section itemize the existing and new resources. Line 5 shows the
available capacity from the existing system, adjusted for known changes. Line 6
shows firm purchases from existing contracts that extend for at least 10 years.
RAMPP-3 adds no new firm purchases to the system during the 20 years. Lines 8
through 13 show the new resources added in each model run by general
categories: DSR, renewable, cogeneration, combined cycle CT (CCCT), coal, and
peaking resources. Line 14 indicates the total resource amounts.

The next section of the table shows annual energy output in MWa. Line 15
indicates the native load in the 10th year of the planning horizon. Line 16 shows
the amount of energy needed for the company to meet the energy return
requirements in its peaking contract with BPA (included under existing
resources) and the energy needed for pumped storage resources added to the
system. Line 17 indicates firm sales. The next line shows the amount of non-firm
sales in the 10th year that the model made for each case. Added together, these
four categories represent the total requirements for that year (line 19). Line 20
shows the amount of energy the model had the existing system produce,
followed on line 21 by the amount of non-firm purchases the model made for that
year. Lines 24 through 29 show the amount of energy the model produced from
the new resources. Line 30 shows the total resources available to serve the
system's energy needs.

Table 6-3 summarizes 20 years of resource selections. The first two sections of
this table, as in the 10-year table, show model run results for winter peak capacity
in MW and for energy in MWa. The next section indicates emission levels, with
C02 shown on line 31 and NOx shown on line 32. The Modeling Appendix
shows TSF emission amounts.

The last section of the table shows the financial results from each case. Line 33
shows the net present value (NPV) of 50 years of annual revenue requirements, in
millions of dollars. Although this is a 20-year resource plan, "the financial
outputs, to include end effects, used a 50-year NPV. Line 34 shows the real
levelized cost in miIls/kWh, that is the price customers would pay per kWh if
the company charged all customers on a kWh basis (no basic or demand charge)
and prices did not vary by state or customer class (pricing ignored allocation



Low and Medium-Low Load Growth and Medium Gas Price
Table 6-3

Resource Selections, Emissions and Financial Results

Load

DSM
Coal

Renewable

Case <f

Low

inediuin

Medium Low

niediuin

any any

any
2

Wint r Peak a aci in 201 MW

1 Native Load 7,504

2 Finn Sales 437

3 Reserve Requirement 1.062
4 Total Requirements 9,003

5 Existing Generation 9,196
6 Firm Purchases 262

7 New Resources

8 DSR 864

9 Renewable 0

10 Cogeneration 0
11 Combined Cycle CT 0
12 Coal 0

13 Peaking Resources Q
14 Total Resources 10, 322

Annual Energy in 2013 (MWa)
15 Native Load 5^73
16 Pump Storage/Peak Return 305
17 Finn Sales 841

18 Non-Finn Sales U)36
19 Total Requirements 7,555

20 Existing Generation 6, 735
21 Finn Purchases 335

22 Non-Finn Purchases 0

23 New Resources

24 DSR 498
25 Renewable 0

26 Cogeneiation 0
27 Combined Cycle CT 0
28 Coal 0

29 Peaking Resources Q
30 Total Resources 7.568

steal
3

7, 504

437

LCffl
9,003

9, 196

262

864

529

0

0

0

a

10,851

5, 373

305

841

1. 064

7,583

6, 589

333

0

498

177

0

0

0

fl
7, 597

Averaee Annual Emissions in 1994-2013 (1000 tons)
31 C02 54, 226 53,488

32 NOx 122 121

Financial Jtesults with End Effects to 2043

5&-year Utility Cost
33 NPVat8.8%(maUon$) 38,040 3S,791
34 Real Levelized (mills/kWh) 50.07 51.06

50-year Total Resources Cost
35 NPV at 8. 8% (million $) 39/310 40, 061

36 Real Levelized (mills/kWh) 48.63 49. 56

any
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7^04
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0

0

0

0

a
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0

0
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48.63

strat

5

7^04
437

U!62
9, M3

9, 196

262

864

529

0

0

0

a

10, 851

5, 373

306

841

LQ64

7^83
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0

0

0

n

7^97
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38791
51. 06

4QJ061

4956

any
7

9, 277

437

1, 314

11,028

9, 196

262

956

0

0

0

379

225

11,028

6, 620
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841

flZ
8,451

6,979

386

152

548
0

0

0

348

a

8,466

57, 215
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41^19

47. 02

42, 760

45. 80
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11,028
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0

0
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0
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S!
8.476
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issues and cost of service by customer class). Therefore, the reader should not
compare price, as used in the following discussion, with a current price on any
tariff. The reader should use price as a way to compare one plan to another, and
as an indication of the ability of different resource plans to minimize price
increases. The next two lines show NPV and real levelized unit costs for total

resource costs. Total resource costs include utility cost and the customer's costs
and non-energy benefits of DSR measures. The NPV of total utility costs tends to
be lower than the NPV of total resource costs because the latter includes more

costs. However, the real levelized mills/kWh of the utility cost tends to be
higher than the real levelized mills/kWh of total resource costs because the
calculation of real levelized mills/kWh of total resource costs uses total energy
services as the divisor. Total energy services is a larger number than kWh sales
because it includes the energy saved from DSR measures.

Low and Medium-Low Load Growth

Five cases examined resource planning under each of the two lowest load growth
levels - low and medium-low (ML). One was the completely unconstrained run
(unconstrained DSR, any-coal and any-renewable strategies). Tables 6-17 and 6-
18 on pages 117 and 118 show the 10- and 20-year resource selections for the
unconstrained cases. The other four for each load growth level used the medium
DSR level and the four combinations of coal and renewable strategies (any-coal
with any-renewables, any-coal with strategic-renewables, no-coal with any-
renewables, and no-coal with strategic-renewables).

Low load growth assumed an annual growth rate of 0. 3 percent. Under low load
growth, no new supply-side resource additions occurred in the next 10 years.
Over the 20-year planning horizon, the model added only 17 MW of DSR In the
unconstrained run (see Table 6-18). The system experienced excess capacity. The
forced addition of DSR or renewable resources, as in the runs using LD, MD,
AD, HD, or SR strategies (see Table 6-1), increased the excess capacity: reserve
margins increased to as much as 36 percent. The model minimized production
costs by running existing units less, and sold excess power on the non-firm
market whenever possible. Utility costs and total resource costs were the lowest
for any of the load growth levels, but prices (real levelized cost in mills/kWh)
were the Mghest, because the embedded system would be under-utilized if load
growth suddenly dropped to a very low level.

Medium-low load growth assumed annual load growth of 1.25 percent, and
resulted in 1,397 MWa and 1,969 peak MW of additional load at the end of 20
years. In the early years, the model ran existing units less and made high levels of
annual non-firm sales to minimize net production costs. It began adding new
resources (pumped storage and up to 424 MW of coal) only after 2000. Under the
no-coal strategy, the model used more energy from the company's firm purchase
contracts than under the any-coal strategy. Utility costs and total resource costs
were slightly higher than under low load growth, but prices were lower,
reflecting greater use of the embedded system.
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Under the medium DSR strategy, moving from low to ML load growth, on
average, increased the NPV of utility cost by $3,315 million, decreased real
levelized prices by 3. 19 mills/kWh, and increased the NPV of total resource cost
by $3,387 million.

Medium Load Growth

The inediuin load growth cases assumed annual load growth of 2. 1 percent,
wNch resulted in additional load of 1,281 MWa and 1,776 peak MW by the end of
10 years, and 2,644 MWa and 3,709 peak MW by the end of the 20-year planning
period. Seventeen runs tested the strategy combinations under medium load
growth. The first was an unconstrained run, followed by four sets of four runs
each using the four combinations of coal and renewable strategies. Each of the
four sets used a different DSR strategy: low, medium, accelerated, or high.

Table 6-4 shows resource additions in the first 10 years. The model selected DSR,
strategic renewables (where applicable), cogeneration, coal (where applicable),
and pumped storage. If fhe strategies were medium DSR and any-coal, the new
resources were about 300 MW of cogeneration and 700 to 800 MW of coal, for a
total of 1, 000 to 1, 100 MW of baseload resources. If the strategies were medium
DSR and no-coal, the new resources were 850 to 1, 050 MW of cogeneration.
Under medium load growth, the company would face significant new baseload
requirements in the next 10 years (850 to 1,100 MW). Under the medium DSR
strategy, the model also added about 350 to 400 MW of peaking resources. The
company heavily weighted these 10-year results for medium load growth in
developing the action plan. These results indicate that the action plan should
include items to acquire cogeneration as soon as possible, evaluate coal
technologies and siting, and pursue the acquisition of peaking resources.

Table 6-5 shows new resources added after 20 years. Under medium load
growth, the model selected cogeneration, coal, and pumped storage to meet new
system needs. Cogeneration entered the new resource plan at its earliest
available date, 1997. The amount of cogeneration chosen depended heavily on
the coal strategy (more cogeneration under no-coal), the DSR strategy (more
cogeneration under less DSR), and the renewable strategy (slightly more
cogeneration under any-renewables). The model relied heavily on coal as a
resource in the any-coal cases, from 1,260 to 1,900 MW, beginning in 2001, the
earliest it was available given its lead time. By the end of 20 years, new resource
plans included the maximum amount of pumped storage (1000 MW). In the no-
coal cases, the model added 400 to 820 MW of combustion turbines for peaking.

Utility costs and total resource costs were higher for medium load growth than
for medium-low load growth, but prices were lower, reflecting greater use of the
embedded system. Under medium DSR, moving from ML to medium load
growth, on average, increased the NPV of utility cost by $5,112 million,
decreased real levelized prices by 0.74 mills/kWh, and increased the NPV of
total resource cost by $5,336 million.



Table 6-4

DSM

Coal any no
Renewable any sh-at any strat

Case # 29 30 31 32

Winter Peak Ca ad in 2003 MW

1 Native Load 9,273 9,273 9,273 9,273
2 Firm Sales 1,195 1,195 1,195 1,195

3 Reserve Requirement LBS 1.528 1.528 1.528
4 Total Requirements 11,996 11,996 11,996 11,996

5 Existing Generation 9,582 9^82 9^82 9,582
6 Finn Purchases 317 317 317 317
7 New Resources

8 DSR 284 284 284 284
9 Renewable 0 529 0 529

10 Cogeneration 402 347 U24 1, 114
11 Combined Cycle CT 0000
12 Coal 912 819 0 0
13 Peaking Resources 500 471 490 522
14 Total Resources 11,997 12^48

Annual Ener in 2003 MWa
15 Native Load 6,634 6,634 6,634 6,634

16 Pump Storage/Peak Return 434 432 433 442
17 Firm Sales 1,410 1,410 1,410 1,410
18 Non-Firm Sales 508 511 485 491
19 Total Requirements 8,986 8,987 8,962 8,977

\

20 Existing Generation 7,077 7,053 7,140 7,140
21 Firm Purchases 364 364 364 364

22 Non-Firm Purchases 104 87 115 107
23 New Resources

24 DSR 175 175 175 175
25 Renewable 0 177 0 178

26 Cogeneration 345 297 1,085 921
27 Combined Cycle CT 0000
28 Coal 836 750 0 0

29 Peaking Resources IflQ 9S 99 106
30 Total Resources 9.00B 9,001 8,977 8,991

Medium Load Growth and Medium Gas Price

Resource Selections by 10th Year (2003)
low mediuin acceleratedmediuin

any no

any sh'at any
33 34 35

high

9,273
1,195
1.479

11,947

9,582
317

608
0

302
0

803
336

9,273
1,195
1.479

9,273
1,195
1.479

strat

36

9,273
1,195
1.479

any

any strat
37 38

no

any
39

strat

40

any

any strat
41 42

no

any
43

9,273
1,195
1.470

11,947 11,947 11,947 11,938

9,273 9,273 9^73
1,195 1,195 1,195
1.470 1.470 1.470

11,938 11,938 11,938

9,582
317

608
529
276

0

700
287

9,582
317

608
0

1,058
0

0

383

9^82
317

608
529
864

0

0

399

9,582
317

670
0

227
0

809
332

9^82
317

670
529
180

0

719
293

9^82
317

670
0

994
0

0

375

9^82
317

670
529
805

0

0

386

9^82
317

786
0

180
0

792
2M

9^82
317

786
529
134

0

698
22fi

9^82
317

786
0

929
0

0

307

6,634
394

1,410
488

8,926

7,069
364
97

348
0

260
0

735

sa
8,941

6,634
389

1,410
507

8,940

7,053
364

71

348
178
236

0

641
M

8,954

6,634
405

1,410
461

8,910

7, 141
364
108

348
0

887
0

0

77
8,925

6,634
413

1,410

G5.
8,932

7,138
364
Ill

348
178
725

0

0

S2
8,947

6,634
395

1,410
las

8,925

7,070
364

90

404
0

200
0

741

£2
8,939

6,634
391

1,410
499

8,934

7,048
364

74

404
178
156

0

659

£S
8,948

6,634
404

1,410
464

8,912

7, 140
364
107

404
0

835
0

0

TSt
8,926

6,634
411

1,410
AZB

8,933

7, 136
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109
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178
675

0

0

82
8,948

6,634
375

1,410
472

8,891

7,058
364

92

448
0

163
0

726

52
8,905

6,634
372

1,410
saa

8,906

7,037
364

81

448
178
122

0

640

51
8,921

6,634
387

1,410
15S

8,886

7,136
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108

448
0

780
0

0

62
8,899

sh'at
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Medium Load Growth and Medium Gas Price

Resource Selections, Emissions and Financial Results
DSM

Coal any
Renewable any strat

Case * 29 30

Winter Peak Ca aci in 2013
1 Native Load 11^06 11,206
2 Finn Sales 437 437

3 Reserve Requirement 1.667 ^^Z
4 Total Requirements 13^10 13^10

5 Existing Generation 9,196 9, 196
6 Firm Purchases 262 262

7 New Resources

8 DSR 526 526
9 Renewable 0 529

10 Cogeneration 402 347
11 Combined Cycle CT 0 0
12 Coal 1.925 1.799

13 Peaking Resources 1,000 1.004
14 Total Resources 13^11 13, 662

Annual Enerev in 2013 (MWa)

15 Native Load 7,998 7.998

16 Pump Storage/Feak Return 460 461
17 Firm Sales 841 841

18 Non-Firm Sales 517 521
19 Total Requirements 9,816 9^21

20 Existing Generation 6,761 6,750
21 Finn Purchases 346 348

22 Non-Fiim Purchases 153 153

23 New Resources

24 DSR 318 318

25 Renewable 0 179

26 Cogeneiation 3$6 315
27 Combined Cycle CT 0 0
28 Coal 1, 764 1, 648

29 Peaking Resources J22 123
30 Total Resources 9,830 9.834

low

any
31

11^06
437

itei
u^u

9,U6
262

526

0

1. 610

0

0

LZ1Z
13^11

7,99S

492
841

379
9,710

7W5
442

245

318

0

1,448

0

0

186
9/724

Averaee Annual Emissions in 1994-2013 (1000 tons)

31 C02 63/320 62,494 59^04
32 NOx 141 140 129

Financial Results with End Effects to 2043

50-year Utility Cost
33 NFV at 8.8% (million $) 47, 195 47, 681 47742
34 RealLevelized(miUs/kWh) 45.73 46.20 46^6

50-year Total Resources Cost
35 NFV at 8.8% (million $) 48,099 48^86 48^47
36 RealLevelized (mills/kWh) 45. 28 45. 74 45. 79

TG-OS.grand.m.mg^Oiyre

strat

32

11, 206

437
1.667

13^10

9, 196

262

526

529
1, 318

0

0

L631
13,662

7,998

481

841

330

9, 650

7, 088

442

261

318
179

1, 191

0

0

1M
9,663

58.8B7
129

48^24
46.73

49, 128

46. 25

mediuin

any

any strat any
33 34 35

11, 206

437

1SS6
U.22S

9,196
262

1,071

0

302

0

1,437

2S2
13^30

7,998
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Table 6-6

Medium High Load Growth and Low, Medium and High Gas Prices
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Medium High Load Growth and Low, Medium and High Gas Prices
Resource Selections, Emissions and Financial Results
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Pa e 104 Cha ter6: Illustrative Plans RAMPP-3 PadfiCor

Medium-High Load Growth

Medium-high load growth (3. 0 percent) added 4, 151 MWa and 5,782 peak MW to
the total system load. The general pattern of resource selections resembled that
for medium load growth, only more of the same resources and sooner. Table 6-6
shows resource additions in the first 10 years. Under medium DSR, the model
added about 1,800 to 1,900 MW of new baseload resources, and about 700 MW of
new peaking resources.

Table 6-7 shows resource additions after 20 years. Under a no-coal strategy, the
model added the full amount of available cogeneration, 2,099 MW. Under the
any-coal strategy, the model added from 834 to 1,162 MW of cogeneration. Thus
the medium-high runs added from 618 to 1,245 MW of cogeneration in addition
to the amount in the medium load growth runs. Additional gas-fired baseload
resources in the form of CCCTs began appearing in 2006 in the no-coal cases. In
the any-coal cases, the model added from 1,608 to 2,951 MW of coal. All cases
used the maximum amount of pumped storage available (1, 000 MW). However,
under MH load growth, the model added from 100 to 150 MW more pumped
storage in the first 10 years compared to medium load growth. The higher load
growth required more combustion turbines for peaking. This began in the first
10 years. Over the next 10 years MH load growth called for 213 to 1, 133 MW of
additional SCCTs over the amount needed for medium load growth. The
possibility of higher load growth reinforced the company's belief it should begin
acquiring cogeneration resources immediately. MH load growth required 1500
to 2000 MW of additional baseload resources beyond the requirements of
medium load growth, and 450-800 MW of additional peaking resources.

Utility costs and total resource costs were higher for MH than medium load
growth, but real prices were slightly lower. This indicates that load growth
above the current level can occur without price increases greater than inflation.
Under medium DSR, moving from medium to MH load growth, on average,
increased the NPV of utility cost by $6,204 million, decreased real levelized
prices by 0.32 mills/kWh, and increased the NPV of total resource cost by $6,404
million. In the any-coal cases, new coal resources displaced as much as 261 MWa
of more expensive existing resources. Also, up to 41 MWa of dispatchable firm
purchases were also displaced. These combined actions caused the NPV of
utility cost to increase, but price to decrease. The no-coal runs added more
expensive resources, thus they were not able to lower prices as much as the any-
coal runs.

/

High Load Growth

High load growth (3. 75 percent) added 5, 725 MWa and 7,975 peak MW of load.
This doubled the system. The pattern of resource selections resembled that for
medium and MH load growth, only more resources and sooner. Table 6-8 shows
new resources after 10 years. Under medium DSR, resource plans included
about 1,700 to 2,100 MW of new baseload resources, and 1,200 to 1,400 MW of
peaking resources.



High Load Growth and Low, Medium and High Gas Prices
Resource Selections by 10th Year (2003)
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1.311
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High Load Growth and Low, Medium and High Gas Prices
Resource Selections, Emissions and Financial Results

Mediuin
medium accelerated

Gas Low
DSM medium low

Coal any no any no any no any no
Renewable strat stral any sh-at any strat any stal any strat any 'slrat any slrat

Case* 83 84 86 87 88 89 90 91 92" 93 94 ~9~5 ~96 ~97'Case*

high
any no

any strat any
98 99 100

Winter Peak Ca aci in 2 13 MW

Table 6-9

High
medium

any no

sh-at strat strat

101 102 103

1 Ndtive Load

2 Finn Sales

3 Reserve Requirement
4 Tolal Requirements

5 Existing Generation
6 Finn Purchases

7 New Resources

8 DSR

Renewable

Cogeneration
; Combined Cyde CT
Coal

Peaking Resources
Total Resources

15,949 15,949

437 437

2S2 2.253

15, 949 15, 949 15. 949 15. 949

437 437

2jffi 2.367
437 437

2^67 2. 367

15/949 15, 949 15, 949 15. 949

437 437 437 437

2.253 2^53 2253 2253

15,949 15,949 15,949 1^,949
437 437 437 437

233t 123U 1230 223B

15,949 15,949 15,949 15,949

437 437 437 437

22SI 221S 2^1S 2.210

15,949 15,949

437 437

2253 2. 253
1...3, 1,». ^ 1^3 l.,,5, ^'^3, 1^ 1^ ^. ^ 1^ ^ ^. ^ ^ ^ ^'^ ,^

Annual Energy in 2013 fMWat

9, 196 9, 196 9, 196 9. 196

262 262 262 262

1^63 1^63 604 604

529 529 0 529

1^89 2, 099 1, 640 1. 640

273 2, 474 367 320

3,030 0 4, 149 4.020

2A2 1M Z^SZ 2.535
18,992 18,992 18,754 19,105

9, 196 9, 196 9, 196 9, 196

262 262 262 262

604

300

2,099

2^71

0

2^23

604

529

2,099

2,798

0

3.618

1^63 1, 363

0 529

1,640 1,640

181 133

3, 903 3, 766

ISai 2JS3

15 Native Load

16 Pump Storage/Peak Return
17 Finn Sales

18 Non-Finn Sales

19 Total Requirements

20 Existing Generation
21 Firm Purchases

22 Non-Firm Purchases

23 New Resources

24 DSR
25 Renewable

26 Cogeneration
27 Combined Cycle CT
28 Coal

29 Peaking Resources
30 Total Resources

Avera e Annual Eniission
31 C02

32 NOx
Financial Results with End

50-year Utility Cost
33 NPV at 8. 8% (million $)
34 Real Levelized (mills/kWh)

50-year Total Cost
35 NPV at 8, 8% (mUlion $)
36 Real Levelized (milIs/kWh)

T6-09.grand.h.20yrs

11^80 11^80 11^80 11/380
505 534 479 480

841 841 841 841

43B SB 5U 512
13,156 13,097 13,211 13.220

6,763 7,023 6^47
335 379 338

162 260 135

769

,
179

1,69^
254

2,776

2dd

769

179

1,910

2, 299

0

22^

379

0

1, 444

341

3, 802

2ffl

13,178 13,113 13.226

in 1 4-2013 1000 tons
69,465 64,276 73^66

149 133 159

Effects to 2043

58,639 59, 049

45. 04 45. 35

60, 535 60, 945

44.11 44.41

59, 980

44. 88

61, 013

44.46

6, 534

338

140

379

178

1,444

298

3,684
240

13, 235

72, 542

157

60, 428

45. 21

61, 461

44. 79

18,955 19,105 18.640 18.992

11, 380 11^80 11, 380 11, 380

576 572 471 471

841 841 841 841

335 33fi SB 123
13,132 13,129 13, 195 13,185

7, 085 7,085 6, 554 6. 543

442 442 338 332

230 227 154 153

9.196 9,196 9,196 9,196 9.196 9.196
262 262 262 262 262 262

1,363 1^63 1^19 1,519 1.519 1,519
300 529 0 529 300 529

2,099 2,099 1,640 1,640 2,099 2.099
2,444 2^53 154 103 2,405 2,330

0 0 3,924 3, 780 0 0

11?Z 3JS2 1^22 l^sa 1!BS 1032
18, 841 18, 992 18, 617 18, 968 18. 818 18. 968

11,380 11,380 1U80 11^80 11^80 11,380
562 558 470 464 559 554
841 841 841 841 841 841

3U 3SM 502 fflZ 3S8 3SZ
13, 095 13, 083 13, 193 -13, 177 13.088 13. 082

7,079 7,079 6,539 6.528

442 442 334 332

235 236 153 153

379

105

1,902
2, 636

0

36Z

379

179

1, 900

2, 568

0

364

769

0

1, 451

168

3, 576

2QQ

769

178

1, 450

124

3,451

20Q

769 769

105 179

1,910 1,910

2^46 2,161
0 0

221 321

802 802

0 179

1,453 1^53
143 96

3, 596 3, 464

189, 1S4

7,078 7,078

442 442

240 238

SOS 802

105 179

1, 914 1,910

2,209 2,139

0 0
au aaa

9, 196 9;196 9, 196 9, 196 9, 196 9, 196

262 262 262 262 262 262

1.654 1,654 1,654 1,654 1^63 1,3«3
0 529 300 529 658 5,450

1, 640 1, 640 2,099 2, 099 1, 640 2.099

129 77 2^11 2,238 0 366
3, 862 3,720 0 0 4.106 0

ISSi LSa 23ZI 2.971 l^fi 3.672
18^97 18,949 18,799 18,949 19,088 22,409

11^80 11380 11^80 11,380 1U80 11^80
470  5 554 551 451 496
841 841 841 841 841 841

42Z 423 203 203 521 142
13,188 13,179 13,078 13,075 13,203 12, 859

6,550 6/542 7^)79 7^)79 6^50 7,060
334 333 442 442 330 429
153 153 254 248 157 266

0

868

179 105
868

179

769

209

769

1,739
1,454 1,457 1,917 1,917 1.459 1.935

120 72

3, 539 3, 409

ia ia

2,124
0

ass

2,055 0

0 3,763

302 181

331

0

352
13,146 13,144 13,210 13,200 13,109 13,098 13,208 13,191 13,102 13,096 13^01 13,192 13,093 13,090 UW 12,8M

65, 268 65, 111 72, 120 71. 171

134 134 156 154
64, 502 64^50 71, 856 70, 918 64, 285 64. 122

134 134 156 154 133 133
71,623 70,701 64,157 63,994 71,878 62^68

155 154 133 133 156 132

61,809 62,024

46. 25 46. 41

62, 841 63, 056

45. 80 45. 95

58,788 59, 243

45. 15 45. 50

60,684 61,139

44, 22 44. 55

60,508 60,733

46.47 46, 64

62, 404 62, 629

45.48 45, 64

58, 519 58, 982 60, 250 60, 469

45. 23 45. 59 46. 57 46. 74

60,269 60,731 62,000 62. 218

43. 92 44. 26 45. 18 45. 34

58, 255 58, 722 59, 984 60. 201

45.23 45. 59 46. 57 46. 74

60,687 61, 154 62, 416 62. 633

44. 23 44. 57 45. 49 45. 64

59, 903 65, 092

46.01 49. 99

61,799 66, 988

45. 04 48. 82
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T-ab^e, 6^^h?v^s n.e^ resources after 20 years. As under MH load growth, the
model added the full amount of available cogeneration, 2,099 MW, under a no-
coal strategy. _ The model added 1,640 MW ofcogeneration in all of the'anv-coal
cases-_ ftom, 2'238, to 2'871 ̂ Iw of CCCTS beginnmg m 2001 or 2003 helped meet
system needs in the no-coal cases. In the any-coal~'cases, coal met from 3,720'to
4 149 MW of new resource needs beginning in 2001. The plans included "the
maximum amount of pumped storage - from" 500 to 800 MW in the first 10
and the full 1,000 MWby 2013. SCCTs grew to a maximum of 2;623~MW" Under
the any-coal strategy, the model selected'fewer SCCTs.

Utility costs and total resource costs were higher in the high load growth than the
I?.T -^m.~high cases'. f?ut Prices were about the same, again indicating that load
growth can occur without price increases greater than inflation. Under medium
DSR, moving from_MH to high load growth, on average, increased the NPV of
utility cost by $6,771 million, decreased real levelized prices by 0.37 mills/kWh,
and increased the NPV of total resource cost by $6,901 miUion.

Graph 6-10 provides a summary of the new resource selections for all five load
growth levels by resource^ category under the medium DSR, any-coal and any^
^elva51e? ̂ trategies for 10 yeals and for 20 years. In the first 10 years, the"
shows that for the low growth case, the only resource addition was DSR. Si the
ML case, the only resource additions were DSR and a little coal. Under medium
load growth, the_ resource plans included DSR, cogeneration/coal/and
storage. In MH and high, the resource plans followed the same pattern as
medium growth, with more of each resource and the addition of~a-few-SCCT"s"
After 20 years, the graph shows higher stacks for the same resource technologies.

GAS PRICES

_ac -c?se assumed one of three real escalation rates for gas prices: low at 1. 71
?!^!nl x,ealu?row^per year/medium at 3-78 percent, and high at 5.56 percent
Table ̂ 6-1 shows the cases for each gas price escalation level. Medium load
growth used all of the strategy combinations under each of the three eas oric
esca tion, Ievels' . Low andmedium-low load growth used only medium
price escalation. Medium-high and high load growth used medium g-as~prc!(

for all of the strategy combinations. In addition, MH and Ueh'ioa'd
used low and high gas'price escalation for a few strategy combinatTons"

Tables 6-11 and 6^12 show the cases using low gas price escalation with medium
i. Tables 6-13 and 6-14 show ttie cases using high gas prices escaYation

with medium load growth. Tables 6-6, 6-7, 6-8, and 6-9°show Sieeffect'ofllow'and
-gas. prKes_under MH,,andhigh load growth. Changing the gas pric

did not dramatically change the resources selected. Lower eas Dri<
escalation increased the model's reliance on gas-fired resources'. " Higher''
price escalation reduced the model's reliance on gas-fired resou-r?es7 a°nd
increased its reliance on coal resources.



DSM

Coal any

Renewable any strat
Case #12 13

Medium Load Growth and Low Gas Price

Resource Selections by 10th Year (2003)
low medium accelerated

no

any
14

strat

15

any

any strat
16 17

no

any
18

sb"at

19

any

any stoat
20 21

no

any
22

sh-at

23

Table 6-11

high
any

any strat
24 25

no

any
26

sfcrat

27

y
w
n
h^-

B
s

11,997 12^48 11,948 12^99 11,948 12^299 11,939 12^90 11,939 12,290 11,921 12^72 11,921 12,272

Winter Peak Csmacltv in 2003 (MW)

1 Native Load 9^73 9,273 9,273 9,273 | 9^73 9,273 9,273 9^73
2 Firm Sales 1,195 1,195 1,195 1,195 I 1,195 1,195 1,195 1,195

3 Reserve Requirement 1.528 1.528 1528 1.528 | 1.479 1.479 1.479 1.479
4 Total Requirements 11,996 11,996 11,996 11,996 11,947 11,947 11,947 11,947

5 Existing Generation 9^82 9^82 9^82 9,582 9^82 9,582 9,582 9^82
6 Finn Purchases 317 317 317 317 317 317 317 317
7 New Resources

8 DSR 284 284 284 284 608 608 608 608
9 Renewable 0 529 0 529 0 529 0 529

10 Cogeneration 636 582 1,457 1,238 478 425 1,225 1,038
11 Combined Cycled 00000000
12 Coal 598 468 0 0 564 428 0 0

13 Peaking Resources 580 587 357 399 399 410 216 225
14 Total Resources 11,997 12^48

Annu Ener m 2003 MWa

15 Native Load 6,634 6,634 6,634 6,634 6,634 6,634 6,634 6,634

16 PumpStorage/PeakRehmi 416 425 391 401 401 404 358 361
17 Firm Sales 1,410 1,410 1,410 1,410 1,410 1,410 1,410 1,410
18 Non-Finn Sales 478 484 487 489 4Z4 477 469 481

19 Total Requirements 8,938 8,953 8,922 8,934 8,919 8,925 8,871 8,886
\

20 Existing Generation 7,069 7,062 7,036 7,039 7,058 7,050 7,037 7,031
21 Finn Purchases 363 364 364 364 364 364 364 364
22 Non-Finn Purchases 178 182 105 104 177 179 90 86
23 New Resources

24 DSR 175 175 175 175 348 348 348 348
25 Renewable 0 178 0 178 0 178 0 178

26 Cogeneration 527 481 1,191 1,015 395 352 1,006 851
27 CombinedCydeCT 00000000
28 Coal 548 429 0 0 517 392 0 0

29 Peaking Resources 222Sfi6ZlZlZ64Q42
30 Total Resources 8, 951 8, 968 8,936 8.948 8.933 8.939 8, 885 8. 900
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Table 6-12

Medium Load Growth and Low Gas Price

Resource Selections, Emissions and Financial Results
DSM

Coal any
Renewable any strat

Case * 12 13

low

Winter P akCa ad in 2013 MW
1 Native Load 11^06
2 Finn Sales 437

3 Reserve Requirement 1.667
4 Total Requirements 13^10

5 Existing Generation
6 Firm Purchases

7 New Resources

8 DSR

9 Renewable

10 Cogeneration
11 Combined Cycle CT
12 Coal

13 Peaking Resources
14 Total Resources

Annual Ener in 2

15 Native Load

16 Pump Storage/Peak Return
17 Finn Sales

18 Non-Firm Sales

19 Total Requirements

MWa

9, 196

262

526

0

636

0

1,474

1216
13^11

7,998

444

841

IZfi
9,759

1U06
437

1.667
13^10

9,196
262

526
529

582

0

1^15

1.253
13,662

7,998
442

841

Iffi
9,748

any
14

11, 206

437

Uffi
13^10

9, 196

262

526

0

1,936

0

0

1.391
13^11

7,998

493

841
489

9,821

20 Existing Generation 6,915 6,905 7,010
21 Firm Purchases 336 341 370

22 Non-Fimi Purchases 167 175 243

23 New Resources

24 DSR 318 318 318
25 Renewable 0 179 0

26 Cogeneration 566 517 1,725
27 Combined Cyde CT 000
28 Coal 1^51 1^05 0
29 Peaking Resources 121 121 169
30 Total Resounes 9,773 9, 761 9, 835

Avera e Annual Emissions in 1 94-2013 1000 tons
31 C02 62^32 6U86 59^51
32 NOx 138 136 129

Financial Results with End Effects to 2043

50-year UtiUty Cost
33 NFV at 8.8% (million $) 47,167 47,664 47, 188
34 Real Levelized (mills/kWh) 45.70 46.18 45.72

50-year Total Resources Cost
35 NTV at 8.8% (mUUon $) 48,071 48^68 48,092
36 Real Levelized (mills/kWh) 45.25 4572 45. 27
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shrat

15

11,206
437

1.667
13^10

9,1%
262

526
529

1, 679

0

0

1.470
13,662

7,998
483

841

465
9,787

7.012
372

249

318

179

1,505
0

0

166
9, 801

58, 902

129

47. 692

46. 21

48^96
45. 75

medium

any

any sfa'at any
16 17 18
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Table 6-11 shows new resources selected assuming low gas price escalation and
medium load growth for the first 10 years. Under medium DSR, significant
baseload and peaking requirements remained, but the resource mix shifted to
more cogeneration and less coal.

Table 6-12 shows the resources selected under low gas price escalation and
medium load growth after 20 years. Over the 20-year period, _lpw gas^price
escalation increased the amount of cogeneration selected by about 200 to 300 MW
over that for medium gas price escalation. Under low gas price escalation, the
model selected from 250 to 400 MW less coal than under medium gas price
escalation. Gas price escalation had no effect on the amount of renewables
selected. Pumped storage additions contributed about 100 MW less for the first
10 years under low g~as price escalation compared to medium gas price
escalation. However, by the end of 20 years, the plans included all 1,000 MWof
pumped storage regardless of gas price escalation. In all of the no-coal cases, the
amount of additional cogeneration selected was exactly equal to the decrease in
SCCTs selected. The model used the additional baseload capacity to increase
non-firm sales, displace existing high cost generation, dis_place high cost
dispatchable firm purchases, and displace peaking resources. In all of the any-
coal cases, the model selected less "coal and more SCCTs and cogeneration.
Under low gas prices and any-coal, the model decreased non-firm sales,
increased existing generation, displaced high cost dispatchable firm purchases,
and reduced pumped storage. In all cases, total energy requirements declined
for the any-coal cases and increased for the no-coal cases. Utility costs, real
levelized customer prices, and total resource costs were lower with lower gas
price escalation.

Lower gas prices under medium-high or high load growth resulted in no
significant resource changes compared to the resources selected under medium
gas prices.

Table 6-13 shows new resource choices for medium load growth assuming high
gas prices for the first 10 years. Under medium DSR, more coal and less
cogeneration met baseload needs in the any-coal strategy cases; renewables and
cogeneration met baseload needs in the no-coal strategy cases.

Table 6-14 shows the results for high gas prices after 20 years. The plans included
less gas-fired resources and more renewables, as one might expect. The model
selected less cogeneration and more renewable resources under high gas prices
than under medium gas prices. Higher gas prices reduced the amount of
cogeneration, but the effect varied widely. Under high DSR, there was almost no
impact on cogeneration, but under low DSR the model selected less cogeneration
under high gas prices. Higher gas prices caused the model to select slightly
more coal in the any-coal cases, but never more than 160 additional MW. High
gas prices had the greatest impact on the selection of renewables in the no-coal
cases. High gas prices caused the model to select from 2,111 to 3,207 MW of
renewables, compared to none under medium gas prices. Higher gas prices had
almost no impact on the selection of pumped storage. From 60 to 130 MW of



Medium Load Growth and High Gas Price

Resource Selections by 10th Year (2003)

Table 6-13

DSM low

Coal any no
Renewable any strat any strat

Case* 46 47 48 49

Winter Peak Ca aci in 2003 MW
1 Native Load 9,273 9^73
2 Firm Sales 1, 195 1. 195

3 Reserve Requirement 1,528 1.528
4 Total Requirements 11,996 11,996

5 Existing Generation 9,582 9/582
6 Finn Purchases 317 317

7 New Resources

8 DSR 284 284
9 Renewable 0 529

10 Cogeneration 365 299
11 Combined Cycle CT 0 0
12 Coal 990 885

13 Peaking Resources 45@ 452
14 Total Resources 11/997 12^48

Annual Ener in 2003 MWa

15 Native Load 6.634 6.634

16 Pump Storage/Peak Rehim 434 437
17 Firm Sales 1,410 1,410

18 Non-Finn Sales 521 516
19 Total Requirements 8/999 8,997

20 Existing Generation 7,097 7,069
21 Finn Purchases 363 363

22 Non-Firm Purchases 68 68

23 New Resources

24 DSR 175 175
25 Renewable 0 177

26 Cogeneration 303 246
27 Combined Cycle CT 0 0
28 Coal 907 811

29 Peaking Resources 100 102
30 Total Resources 9,013 9,011
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1.528 1.528
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452

0
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8,804
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0
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357
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401
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477
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8,936
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52

strat
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54 55
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56

sta-at
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9,273 9^73
1,195 1, 195
1.479 1.479

9,273
1,195
1.470

11,947 11,947 11,938

9,582
317

608
529
276

0

751
22£

9,582
317

608
1,066

359
0

0

ZA2

9,582
317

608
529
436

0

0

827

9,582
317

670
0

160
0

927
2B2

9^73
1,195
1.470

11,938

9^82
317

670
529
160

0

758
2ZA

9,273 9,273
1,195 1,195

l^Zfl L4ZB
11,938 11,938

9^82
317

670
1,050

320
0

0

Zl£

9^82
317

670
529
337

0

0

854

high
any

any sta*at
58 59

no

any
60

9,582
317

786
0

160
0

893
isa

9,582
317

786
529
133

0

741

UA

9,582
317

786
1,050

320
0

0

521

6,634
375

1,410
£1S

8,937

7, 036
364

54

348
178
229

0

688

54
8,951

6, 634
418

1,410
430

8,892

7, 164
396
213

348
356
327

0

0

103.
8,906

6,634
418

1,410
372

8,834

7, 174
419
224

348
179
398

0

0

laz
8,848

6,634
388

1,410
493

8,925

7,050
363

63

404
0

145
0

850
a

8,939

6, 634
386

1,410
501

8,931

7,037
364

69

404
178
138

0

694
62

8,946

6,634
414

1,410
A32

8,891

7,162
391
209

404
352
289

0

0

2S
8,905

6,634
410

1,410
358

8,812

7, 178
421
229

404
179
313

0

0

lfl2
8,826

6,634
360

1,410
12Z

8,901

7,036
364

62

448
0

145
0

818

42
8,915

6,634
360

1,410
498

8,902

7,020
364

72

448
178
114

0

679

e.
8,917

6,634
418

1,410
M2

8,905

7,160
391
188

448
352
287

0

0

24
8,920

sh-at

61

9^73 9^73 9,273 9,273
1,195 1,195 1,195 1,195
U52 14S2 1.452 1.452

11,920 11,920 11,920 11,920

9^82
317

786
529
320

0

0

738
11,948 12^99 12,675 12^99 11,939 12^90 12,654 12,290 11,921 12^72 12,637 12,272

6,634
408

1,410
372

8,824

7,179
416
225

448
179
297

0

0

2£
8,839

^
SB~

n>

M

?
^
0^

p

I
Bi

I
2
I
co

!
w

"a

I
s

T&-13.grand.m. hg. 10yrs



Medium Load Growth and High Gas Price

Resource Selections, Eniissions and Financial Results

DSM

Coal any

Renewable any strat
Case» 46 47

low

no

any strat
48

Winter Peak Ca aci m 2013

1 Native Load 11,206 11,206 11,206
2 Finn Sales 437 437 437
3 Reserve Requirement 1,667 1-667 l^fiZ
4 Total Requirements 13^10 13^10 13^10

5 Existing Generation 9,196 9,196 9,196
6 Firm Purchases 262 262 262

7 New Resources

8 DSR 526 526 526

Renewable 0 529 3^07
Cogeneration 365 299 3B8
Combined Cyde CT 000
Coal 1,930 1,808 0
Peaking Resources LOS LS12 ^988

Totll Resources 13^11 13,662 15^68
Annual Energy in 2013 (MWal

15 Native Load 7,998 7,998 7^98
16 PumpStorage/FeakRehun 456 457 409
17 Firm Sales 841 841 841

18 Non-Firm Sales 422 4gS S4

19 Total Requirements 9,787 9,784 9^82

20 Existing Geneiation 6,759 6,746 7/)49
21 Finn Purchases 346 348 431

22 Non-Finn Purchases 153 151 228

23 New Resources

24 DSR 318 318 318

Renewable 0 179 975
Cogeneration 331 273 359
Combined Cyde CT 0. 0 0
Coal 1,769 1,657 0
Peaking Resources 125 12& 136

Total Resources 9^01 9, 797 9^96

Average Annual Emissions in 1994-2013 (1000 tonsl
31 C02 63^27 62,610 57^39
32 NOx 142 140 128

Financial Re ults with End Effects to 2043

50-yearUtiUtyCost
33 NPVat8.8%(miIBon$) 47,153 47,652 50^)53
34 RealLevelized(miUs/kWh) 45. 69 46.17 4850

50-year Total Resources Cost
35 NPV at 8.8% (million $) 48,057 48^57 50,957
36 Real Levelized (miIls/kWh) 45.24 45. 71 47.97
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additional SCCTs met peaking needs in the high gas price escalation cases
(because of the high amount of renewables).

Under MH load growth, higher gas prices reduced the amount of cogeneratu
selected from_2, 099 MW to 1,340 MW. Higher gas prices also reduced "the
selection of CCCTs to zero, and dramatically increased the amount of renewables
to 3,999 MW. Slightly more SCCTs met peaking needs under high gas pri<
than medium gas prices.

Under high load growth higher gas prices had no effect on cogeneration;
decreased CCCTs from 2,353 MW under medium gas prices to 366 MW;
increased renewables to 5,450 MW; and increased SCCTs' by about 500 MW
compared to medium gas prices. High gas prices had a slight impact on utility
cost, causing tKe cost to decrease in the any-coal cases and increase in the no-coal
cases. In the any-coal cases, the model avoided the high gas prices by selecting
coal instead of gas-fired resources. In the no-coal cases, the model had to select
more renewable resources, which raised utility costs.

Graph 6-15 summarizes the new resource selections according to type of
^^l?^a??i 8as. PIi.ce escalation under medium load growth for 10"and 20 years.
Under medium load growth, as gas prices increased, less cogeneration and more
coal met baseload needs.

Under medium DSR and assuming low gas prices, moving from medium to MH
load growth, on average, increased the NPV of utility cost by $5,905 million,
decreased real levelized prices by 0.56 mills/kWh, and increased the NPV of
^.ta f??0^-6 cost by ^6'p5 m.il^9n- . ^..S^in. under medium DSR and assuming
low gas prices^moying from MH to high load growth increased the NPV of
utility cost by $6, 2.98 decreased real levelized prices by 0.68 mills/kWh, and
increased the NPV of total resource cost by $6,428 million. Under medium DSR
and^ assuming high gas prices the NPV of'utility cost increases for each'levei'of
load growth increase was about $1.5 billion more and real levelized prices
increased rather than decreasing as under low or medium gas prices.

One result, unexpected and seemingly inconsistent with an optimization model,
required a second look at the detailed output. Under medium load growth and
a.^a^ylc°^1 stll ategy' the model tended to produced a lower total "utility cos't
^er_ni!(ii^^ga p"ces comParedto low gas prices, and a lower total utility
cost under ̂ high gas prices compared to medium gas prices, all else remainii

same- However, all else did not remain the same. 'Under higher gas prices"
the model also used higher prices for non-firm sales and purchases The
following table shows the relevant information for one of these seemii
inconsistent results:
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Results by Gas Price Level: Cost and Non-Firm Transactions
Table 6-16

Gas Prices

Total Utility Cost
Non-firm sales.
Non-firm purchases

Medium
Case #34
M.MG.MD.AC.SR

46,802
467
152

High
Case #51
M. HG. MD. AC. SR

46,607
531
152

Because of the higher price for non-firm sales, the model made more sales each
year, which provided sufficient revenue to lower the total utility cost. The
model also made other adjustments to minimize costs when gas prices increased.
These adjustments included changing the resource mix, dispatching gas units
less, adjusting non-firm transactions, and adjusting pumped-storage usage.

The company believes the most likely future range for gas prices is between the
low and medium assumptions used in RAMPP-3; therefore the company relied
heavily on the resource selections under low and medium gas price escalations
in developing the action plan. The model's selection of cogeneration and
peaking resources reinforced the need to include them in the action plan. Low
gas prices would result in only slightly lower utility and total resource costs
compared to medium gas prices. There was almost no change in real prices.

DSR STRATEGIES

Four levels of demand-side resources (DSR) tested alternative DSR strategies. In
addition, one unconstrained DSR option allowed the model to select the amount
and timing of DSR. The financial model results show how the four DSR
strategies would affect utility costs and customer prices.

Table 6-17 shows the 10-year results of the unconstrained DSR assumption for
seven futures: one for each load growth level using medium gas prices, and two
additional ones using low and high gas prices under medium load growth.
Table 6-18 shows the 20-year results for the same cases. Most of the DSR comes
on in the first 10 years. Since these runs all used completely unconstrained
strategies, the resource plans for all the cases consisted of DSR, cogeneration,
some peaking, and primarily coal. Table 6-18 includes emissions data for each
run, but not financial data. The assumptions required to calculate the financial
results would have been inconsistent with the goals of the unconstrained run.
The financial model used an assumed cost per kWh for the DSR. That cost
depends on the amount of DSR developed each year. A high amount of DSR in
each year would result in a very Mgh cost per kWh, but such high costs would
have resulted in the model selecting much less DSR. Rather than devote the
considerable time and energy required to perform the necessary iterations to find
the right price and annual unconstrained DSR amounts, the public advisory



Table 6-17

Unconstrained Resource Strategies for All Load Growth Levels

Resource Selections by 10th Year (2003)

Load Low

Gas Medium

Case # 1

Medium

Low

Medium

6

Low

11

Medium

Medium

28
High

45

Medium

High
Medium

64

High
Medium

85

Wint rP ak a aci in 2003 M

1 NaUveLoad 7,255 8,194 9,273 9,273 9,273 10,382 11,658

2 Finn Sales 1,195 1,195 1, 195 1,195 1,195 1,195 1,195

3 EesenreRequiremmt 1. 266 1. 295 1.440 1.444 1.441 1.589 1.756
4 Total Requirements 9, 716 10,684 11,908 11,912 11,909 13, 166 14, 609

5 Existing Generation 9,582 9^82 9,582 9,582 9,582 9^82 9^82
6 Finn Purchases 317 317 317 317 317 317 317

7 New Resources

8 DSR 13 757 869 841 860 981 1,144

9 Renewable 0000000

10 CogeneraBon 0 0 453 192 96 811 1,599
11 Combined Cyde CT 0000000
12 Coal 0 25 363 767 876 972 1,027

13 Peaking Resources 2 fl 22;) 21fl IS SBQ 22S
14 Total Resouices 9,912 10,681 11,905 11,909 11,906 13,163 14,606

Annual Ener in 2003 MWa

15 Native Load 5, 183 5,855 6,634 6,634 6,634 7,390 8,288

16 Pump Storage/Peak Return 306 306 383 368 357 436 485
17 Finn Sales 1,410 1,410 1,410 1,410 1,410 1,410 1,410

18 Non-Firm Sales 525 Iffi ISA AZZ 475 522 SflS
19 Total Requitemenls 7,424 8,020 8,891 8,889 8,876 9,759 10, 691

20 Existing Generation 7,023 7,082 7,070 7,046 7,024 7,074 7,131
21 Finn Purchases 364 364 364 364 364 364 364

22 Non-Firm Purchases 45 105 181 68 63 87 131

23 New Resources

24 DSR 8 459 523 501 509 587 681

25 Renewable 0000000

26 Cogeneration 0 0 375 174 87 669 1,307
27 Combined Cyde CT 0 00 0 0 0 0
28 Coal 0 23 333 703 803 891 942

29 Peaking Resources fl Q fiQ 48 42101 1S1
30 Total Resources 7,440 8,033 8,905 8,903 8,889 9,774 10,706
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Table 6-18

Unconstrained Resource Strategies for All Load Growth Levels

Resource Selections and Emissions

24
25
26
27
28
29
30

Load Low

Gas Medium

Case # 1

Winter Peak Ca aci

1 Native Load

2 Firm Sales

3 Reserve Requirement
4 Total Requirements

in 2013 MW
7^04

437
1. 189
9,130

5 Existing Generation 9,196
6 Firm Purchases 262

7 New Resources

8 DSR 17
9 Renewable 0

10 Cogeneration 0
11 Combined Cycle CT 0
12 Coal 0

13 Peaking Resources Q
14 Total Resources 9.475

Annual Ener in 2013 MWa
15 Native Load 5^73
16 Pump Storage/Peak Rehim 305
17 Firm Sales 841

18 Non-Firm Sales 724
19 Total Requirements 7,243

20 Existing Generation 6,880
21 Finn Purchases 336
22 Non-Firm Purchases 31
23 New Resources

DSR
Renewable

Cogeneration
Combined Cycle CT
Coal

Peaking Resources
Total Resources

Mediuin

Low

Mediuin

6

9,277
437

1311
11,035

9,196
262

908
0

0

0

424
242

11,031

6,620
375
841
as

8,454

6,978
392
152

10 503
0 0
0 0
0 0
0 388

fl 55
7,257 8,468

Avera e Annual Emissions in 1994-2013 1000 tons
31 C02 56, 918 57, 827
32 NOx 115 116

Low

11

11,206
437

1.580
13^23

9, 196
262

1,112
0

453
0

1,201
22S

13,220

7,998
426
841
395

9,660

6,936
344
187

607
0

403
0

1, 100

25
9,673

60,866
136

Medium

Medium

28

11,206
437

1.577
13,220

9,196
262

1,128
0

192
0

1,547
S22

13^16

7,998
456
841

432
9,728

6,904
370
154

593
0

179
0

1,417

121
8,741

61, 812
139

High
45

11^06
437

1.577
13^20

9,196
262

1,128
0

96
0

1,628
907

13^16

7,998
439
841
371

9,649

6,853
363
152

593
0

89
0

1,492
122

9,663

61,911
139

Mediiun

High
Medium

64

13,488
437

1.891
15,816

9, 196
262

1^18
0

903
0

2,823
1.311

15,812

9, 623
468
841
ASS

1U88

6,666
337
152

696
0

816
0

2^87

142
11,402

66,448
147

High
Medium

85

15,949
437

2.228
18,614

9, 196
262

1^33
0

1,640
133

3,919
1.926

18,610

1U80
470
841
5fl2

13,193

6,549
335
153

813
0

1,454
124

3^92
1S2

13^08

71,083
154

9
!U

(C

1-i
(-1
00

?
'^
0^

c
co

I
I
2
B)
g

!
w

y

I
s

T6-18, grand. unc. 20yre



PadfiCor RAMPP-3 Cha ter6: Ulustrative Plans Pa e 119

group agreed that financial results for the unconstrained model runs were not
necessary.

The amount of DSR included in each of the base study plan cases varied by load
growth level and DSR strategy. The following table shows the 20-year amounts
of DSR in MW, beginning with the unconstrained cases.

MW of Demand-Side Resource Added by DSR Strategy and Load Growth
Table 6-19

Load Growth
Low
ML
Medium
MH
High

Uncon-
strained

17
908

1,128
1,318
1,553

Low

526
566
604

Medium

864
956

1,071
1,227
1^63

Accel-
erated

1,106
1,320
1,519

High

1^03
1,482
1,654

The model selected a total amount of DSR in the unconstrained cases that fell
between the accelerated and high DSR strategies. The amount of DSR almost
doubled from the low to the medium strategies, and increased by smaller
amounts in the accelerated and high strategies. The following table shows DSR
as a percentage of new resources for each of the DSR strategies by load growth
level. It indicates that the medium DSR strategy would meet 28 percent of new
resource needs under medium load growth, about double the amount in the low
DSR strategy, and only one percentage point lower than the amount in the
accelerated strategy.

DSR as Percentage of Total New Resources
Table 6-20

Level of DSR

Load Growth
Low
Medium-low
Medium

Mediuin-high
High

Low
(LD)

14
9

6

Medium
(MD)

100
61
28
19
15

Accelerated
(AD)

29
21
17

High
(HD)

35
23
18

The company used a separate financial analysis to determine the amount of DSR
to include in the action plan for the next two to four years. The financial analysis
prioritized DSR programs based on their internal rate of return and cost
comparison to avoided costs, and examined their cumulative potential price
impact. The DSR Action Plan Detail chapter includes an explanation of the
financial analysis methodology. The amounts derived from the financial analysis
are very close to the medium DSR level.
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The amount of DSR affected the amount of other resources chosen. The lower
DSR cases added more of the other resources than did the higher DSR cases. The
higher the DSR level, the lower the total utility cost or total resource cost.
However, the DSR strategies had a price impact in the reverse direction. This is
because a higher DSR level reduces the amount of total sales the utility makes,
and thus fewer kWhs must carry the total system costs, increasing the cost per
kWh. The higher the DSR level, the Mgher the price to customers. For example,
Table 6-5 shows that under inedium load growth with medium gas prices, any-
coal and strategic-renewables, the real levelized price to customers would be
46. 20 mills/kWh under low DSR, 46.59 under medium DSR, 46. 90 under
accelerated DSR, and 46. 99 under high DSR. The same patterns held with low
and high gas prices, or with MH or high load growth.

The following table shows the average cost difference from one DSR strategy to
the next, plus the difference between the medium and the high strategies. These
were calculated by averaging the net present value (NPV) of utility cost and total
resource cost, or averaging the levelized mills/kWh (price) over all the load
growth, gas price, and strategy combinations in the base study plan.

Average Cost Increase by DSR Level
Table 6-21

From LD to MD
From MD to AD
From AD to HD
From MD to HD

NPV Utility
Cost
$ millions

(1,030)
( 109)
( 278)
( 387)

Price

Mills/kWh
0.33

0. 06

NPV Total
Resource Cost
$ millions

(300)
(242)

88
(154)

This table shows that higher levels of DSR decrease utility cost and total resource
cost. Increasing levels of DSR cause consistent price increases to customers. The
next table shows the percentage impact of moving from one DSR strategy to
another under each of the three measures.

Percentage Change in Cost Measures by DSR Strategy
Table 6-22

From LD to MD
From MD to AD
From AD to HD
From MD to HD

NPV Utility
Cost
% change

-2.0

-0.6

Price

% change
0.7
0.5
0.1

NPV Total
Resource Cost

% change
-0.5

0.1
-0.3

Graph 6-23 summarizes the new resource selections by category and DSR level
under medium load growth for 10 and 20 years. Each of the resource categories
selected under low DSR,gradually decreased as the amount of DSR increased.
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COAL STRATEGIES

The different cases also tested two coal strategies, any-coal and no-coal. These
sti-ategy alternatives had a dramatic unpact on resource selections in almost all of
the runs, because coal was the least expensive supply-side resource on the table
of levelized costs. Therefore, under any-coal, the model always selected coal
when the system needed additional resources, beginning in 2001, the first year it
was available. During the first 10 years under medium load growth the model
added at least 400 MW of coal under low gas prices, at least 700 MW under
mediuin gas prices, and only slightly more under high gas prices. By the end of
20 years, resource plans under any-coal included from 1,000 to 1,930 MW of coal.
Under MH load growth and medium gas prices, the model selected at least 850
MW of coal in "the first 10 years, and at least 2,600 MW by the end of 20 years.
Under high load growth, the model selected at least 1,000 MW in 10 years and at
least 3,700 MW in 20 years. Under the any-coal strategy, the model relied heavily
on coal.

The emissions benefits of the no-coal strategy over the any-coal strategy were
about a five percent reduction in C02 emissions (based on the four cases using
medium load growth, medium gas prices, and medium DSR).

The average cost difference between all of the any-coal and comparable no-coal
cases shows the cost to the utility system and to customers of one coal strategy
versus the other. The no-coal strategy increased the average NPV of 50 years of
revenue requirement by $967 million, and increased levelized customer prices
by an average of 0.87 mills/kWh.

Graph 6-24 shows new resource choices by coal strategy under medium load
growth. The graph includes four cases: the any-coal and no-coal under both the
any-renewables and the strategic-renewables strategies. It shows that the model
substituted cogeneration coal to meet baseload requirements under the no-
coal (NC) strategy.

BASELOAD GAS-FIRED RESOURCES

The coal strategy and gas price escalation assumptions affected the amount of
gas-fired resources chosen. Coal and cogeneratiori were the two top choices for
meeting baseload requirements. The model selected cogeneration first because it
had a shorter lead time. However, as soon as coal was available (beginning in
2001), the model selected coal over cogeneration in the any-coal cases because of
coal s lower price. All of the medium load growth cases under medium gas
prices selected cogeneration, usually in 1997, the earliest it was available. The
any-coal strategy reduced the amount of cogeneration to only 134 to 402 MW (all
in the first 10 years). The no-coal strategy added more cogerieration, most of it in
the first 10 years. The no-coal resource plans included from 854 to 1, 610 MW of
cogeneration over the entire 20 years. Lower gas prices resulted in more gas-
fired resources, and higher gas prices reduced the amount of gas-fired resources.
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Only the MH and high load growth cases using the no-coal strategy included
CCCTs. These runs first exhausted the supply of cogeneration resources; after
cogeneration the next most cost-effective choice was CCCTs.

PEAKING RESOURCES

All of the cases added peaking resources during the first 10 years except under
low and ML load growth. They added additional amounts in the second 10
years. Medium load growth required at least 200 MW of pumped storage in the
first 10 years, and almost all of the 1,000 MW maximum by the end of 20 years.
Medium-high load growth required at least 500 MW of pumped storage in the
first 10 years, and the full 1,000 MW by the end of 20 years. The pattern"for high
load growth was'the same as for MH. Medium load growth did not need
additional peaking resources from SCCTs, unless high gas prices added more
renewables, which in turn required more peaking resources. The renewables
selected were wind, which contribute little to the reserve margin, requiring more

.jeaking resources that could meet the reserve margin requirements of the model.
Medium-high load growth required up to 300 MW-of SCCTs in the first 10 years,
and up to l,800_MW_by the end of 20 years. The high load growth cases added a
wide range of SCCT amounts, from 267 to 1,177 MW in the first 10 years, and
from 871 to 2,623 MW by the end of 20 years.

The company relied heavily on these peaking resource results in developing the
action plan. Under all load growth futures except low and ML, the model added
peaking resources in the next 10 years. The company also recognized that the
IPM model, by using winter peak, may in some years understate the amount of
peaking resources needed to meet the reserve requirement. Other studies using
hourly simulation modeling indicate that in the next five years, the system will
need summer peaking resources before winter peaking resources. The SCE
capacity contract alleviated immediate winter peaking needs, but it does not
provide power in the summer. The Company will carefully examine summer
capacity needs and options (exchanges, purchases, new resources, or
transmission) to find cost-effective solutions to - capacity problems.

SENSITIVITIES

Sensitivities tested input assumptions in several areas: seven on renewable
resources ̂ (discussed in the Renewable Analysis chapter), three on load levels,
nine on the portfolio of resources and transmission constraints, five on coal
prices, and five on the non-firm markets.

Load Levels

Although the load forecast provided a broad range of future possibilities, other
load futures could occur. Three sensitivities helped broaden the analysis of how
additional load growth futures would affect resource planning. All of these
cases used medium DSR strategy, no-coal, and strategic-i-enewables. Table 6-25



Load Level Sensitivities
(Using Medium Gas Price, Medium DSR, No-Coal and Strategic-Renewables)

Resource Selections by 10th Year (2003)
Medium

Load Level Low

Case # 10

Winter Peak a aci in 2003 MW
1 Native Load 8,194

2 Firm Sales 1,195

3 Reserve Requirement 1,323
4 Total Requirements 10,712

5 Existing Generation
6 Firm Purchases

7 New Resources

8 DSR

9 Renewable

10 Cogeneration

11 Combined Cyde CT
12 Coal

13 Peaking Resources
14 Total Resources

Annual Ener i 2003 MWa
15 Native Load

16 Pump Storage/Peak Rehim
17 Firm Sales

18 Non-Firm Sales
19 Total Requirements

20 Existing Generation
21 Firm Purchases

22 Non-Firm Purchases

23 New Resoiirces

24 DSR

25 Renewable

26 CogeneraUon
27 Combined Cyde CT
28 Coal

29 Peaking Resources
30 Total Resources

9^82
317

571

529
0

0

0

65

11,064

5, 855

322

1,410
462

8,049

7,075

364
109

325

178
0

0

0

12

8,063

Reduced Economic Mediuni

Load Medium Development High High
201 36 202 72 93

8,259
1, 195

1.327

10,781

9,582
317

608

529

50
0

0

47

11,133

5,976

320
1,410

445

8,1S1

7, 109
364

113

348

178

43
0

0

11

8,166

9^73
1,195

1.479

11,947

9,582
317

608

529
864

0

0

399

12,299

6,634

413

1,410

AZS
8,932

7,138

364
Ill

348

178

725
0

0

S3
8,917

9,678
1,195

1540

12^13

9,582
317

608

529

1,247
0

0

482

12, 765

6,906

435
1,410

494

9,245

7,133
364

104

348
178

1,033
0

0

ua
9^60

10^82

1,195

1.637

13^14

9,582
317

665

529

1,770
0

0

704

13, 566

7,390

446

1,410

485

9,731

7,136

364
110

380

178

1,461
0

0

117

9,745

11,658
1,195

1.821

14,674

9^82
317

714

529
2,099

399
0

1.387

15^)26

8,288
429

1,410
430

10,557

7,151

364
202

409

178

1,772

353
0

144

10,573

Electri-

fication

203

10,951
1,195

1.715

13,861

9^82
317

714

529
2,099

0

0

972

14^213

7,782
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4fi£
10,106

7,153

364

140

409
178

1,744
0
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Load Level Sensitivities
(Using Medium Gas Price, Medium DSR, No-Coal and Strategic-RenewabIes)

Resource Selections, Emissions and Financial Results

Table 6-26

Medium

Load Level Low

Case # 10

Winter Peak a ad in 2013 MW
1 Native Load

2 Firm Sales

3 Reserve Requirement
4 Total Requirements

5 Existing Generation
6 Firm Purchases

7 New Resources

8 DSR
9 Renewable

10 Cogeneration
11 Combined Cyde CT
12 Coal
13 Peaking Resources
14 Total Resources

nnual Ene in 201 MWa
15 Native Load

16 Pump Storage/Peak Return
17 Finn Sales

18 Non-Fimi Sales

19 Total Requirements

20 Existing Generation
21 Firm Purchases

22 Non-Finn Purchases

23 New Resources

24 DSR
25 Renewable

26 Cogeneratidn
27 Combined. Cyde CT
28 Coal
29 Peaking Resources
30 Total Resources

9, 277

437

isa
11,028

9,196
262

956

529

0

0

0

437

11^80

6, 620

413
841

556
8^30

7,034

420

180

548

179

0

0

0

as
8^46

Reduced

Load

201

9, 967

437
1.400

11,804

9, 196

262

1,071
529

98

0

0

1.000
12, 156

7, 195

410

841
22S

8, 741

7, 085

441

263

613

180

91

0

0

aa
8, 755

Avera e Annual Emis ions in 1994-2013 1000 tons
31 C02 55, 863
32 NOx 126

Financial Results with End Effects to 2043
50-year Utility Cost

33 NPV at 8.8% (million $) 41,984
34 Real Levelized (mills/kWh) 47.66

50-year Total Resources Cost
35 NFV at 8.8% (million $)
36 Real Levelized (miUs/kWh)

43^25
46. 41

56^20
127

43/872
48. 50

45, 438

47. 22

Economic Medium

Medium Dev^Lipment High
3&

IU06
437

uas
13,229

9,196
262

1, 071

529

948

0

0

lS7t
13, 581

7, 998

449

841
224

9,582

7,090

442

269

613

179

858

0

0

1&
9, 596

202

47^38
47.12

48, 903

46. 04

12, 081

437

1.717
14, 235

9, 196

262

1, 071

529

1,653
0

0

1.875
14,587

8^86

500
841

316
10,273

7, 093

442

258

613

179

1^02

0

0

2ai
10,287

/ 58, 130
128

49,720
47.09

51, 286

46. 05

72

13, 488

437
1.905

13, 830

9,196
262

1, 227

529

2,099

494

0

2.375
16, 182

9, 623

509

841
303

11,276

7, 095

442

263

694

179

1, 925

457

0

236
11,290

61,076
131

55,430

45. 82

High
93

15, 949

437
2.253

18, 639

9,196
262

1J63
529

2,099

0

3.18?
18,992

11^80
558
841

2B4
13, 083

7, 079

442

236

769

179

1, 910

2, 161

0

aa
13, 098

64^50
134

60, 733

62, 629

45. 64

Electri-
fication

203

17^67

437
2541

20,845

9,196
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U63
529

2, 099

3,686
0

4^62
21.197

12^84
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841
331
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442
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shows these three cases at 2003, along with comparison cases using the same
strategy combinations and gas prices. Table 6-26 shows results for the "same cases
at 2013. The NFV of utility cost and TRC show a continuous pattern of increase
from the lowest load growth on the table to the highest load growth. However,
the prices do not show the same continuous pattern. The lowest prices result
from the highest load - the electrification case. The Mghest prices result from the
reduced load sensitivity (case #201). The draft report had very different results
from these. The company discovered an error In the calculation of the load
levels in the financial model, which was corrected.

The first load level sensitivity, case #201, assumed load growth of 1. 68 percent,
between the ML at 1.26 percent and the medium at 2.13 "percent. This reduced
level from the medium forecast might occur from aggressive pricing designs or
changes in customers' fuel choices. Case #201 assumed the same number of
customers and the same level of DSR as in the medium load growth. The load
growth followed the ML path for the first 10 years, and increased during the
second 10 years. The load in 2003 was only about 60 MW more than ML. Thus,
the only resources needed in the first 10 years were 50 MW of cogeneration and
47 MW of peaking resources. Table 6-23 shows the results after 20 years.
Resources added included only DSR, the strategic renewables, 98 M'W of
cogeneration, and 1,000 MW of peaking resources. The early reduction in loads
caused the NPV of utility cost and total resource cost to decline markedly from
the medium load growth level. However, the lower load caused prices to
increase above that of any of the other cases on the table.

The second load growth sensitivity, case #202, assumed load growth of 2.41
percent, between the medium at 2. 13 percent and the MH at 3. 02 percent. The
company created this sensitivity to mimic what might occur from economic
development activities. It also assumed the same level of DSR as in medium
load growth, but increased the number of customers. After 10 years, the medium
load growth case had 1,487, 000 customers whereas this case had 1,569, 000. Its
load remained about midway between the medium and MH for the entire 20
years After 10 years load was 405 MW higher than medium load growth, and 704
MW less than MH. The resource choices were the same as for medium and MH
(cogeneration and peaking resources); the amounts added fell between the
amounts added for those two load growth levels. The financial results show a
NPV of utility cost and TRC between the medium and MH comparison cases, but
with prices about the same as for the medium load growth.

The third load growth sensitivity assumed load growth higher than the high load
forecast, as might occur if electrification became more common, for example,
through the use of electric cars and certain industrial electrification technologies
Case #203 used the same number of customers and DSR from the high load
forecast. _ The load growth rate was 4.48 percent, higher than the high at 3. 75
percent. However, in the first 15 years its load was between the MH and'high, and
only during the last five years was its load higher than the high load growth case.
To meet the higher load, the model added additional CCCTs and some additional
peaking resources. The NFV of utility costs and total resource costs increased
somewhat over the high load growth, but customer prices decreased.



Table 6-27

Portfolio/Transmission Sensitivities

Resource Selections by 10th Year (2003)

Run against #35 #33 #36 M.MG.MD.NC.SR
Henniston Hermiston SCE IGCC avail

as as as CCCT when No Coal

m.mg Potential m.mg Potential m.mg Potential to LowIGC
Sensitivity md. nc. ar Unit md. ac. ar Unit md. nc. sr Unit IGCC Cost

Case* 35 212 33 213 36 211 222 223 224

Win er Peak Ca aci
1 Native Load

2 Firm Sales

3 Reserve Requirement
4 Total Requirements

in 2003 M

9,273
1,195
1.479

11,947

5 Existing Generation 9,582
6 Firm Purchases 317

7 New Resources

8 DSR 608
9 Renewable 0

10 Cogeneration 1,058
Hermiston

11 Combined Cycle CT 0
12 Coal & IGCC 0
13 Peaking Resources 383
14 Total Resources 11, 948

Annual Ener in 2003 MWa
15 Native Load 6, 634

16 Pump Storage/Feak Return 405
17 Firm Sales 1,410
18 Non-Firm Sales i61

19 Total Requirements 8,910

20 Existing Generation 7, 141
21 Firm Purchases 364

22 Non-Firm Purchases 108

23 New Resources

24 DSR 348
25 Renewable 0

26 Cogeneration 887
Hermiston

27 Combined Cycle CT 0
28 Coal & IGCC 0

29 Peaking Resources ZZ
30 Total Resources 8,925

9,273
1,195
1.479

11,947

9^82
317

608
0

560
472

0

0

409
11,948

6,634
417

1,410

A1Z
8,878

7,139
364
102

348
0

477
431

0

0

az
8,947

9,273
1,195
1.47S

11,947

9^82
317

608
0

302

0

803
336

11,918

6,634
394

1,410
488

8,926

7,069
364

97

348
0

260

0

735
a

8,941

9,273
1,195
1.479

11,947

9,582
317

608
0

0

472
0

721
2SL

11, 948

6,634
376

1,410
376

8,796

7,045
364
47

348
0

0

428
0

661
s

8,947

9,273
1,195
1.479

11,947

9,582
317

608
529
864

0

0

399
12, 299

6,634
413

1,410
47B

8,932

7, 138
364
Ill

348
178
725

0

0

S3
8,947

9,273
1,195
1.479

11,947

9,582
317

608
529
865

0

0

398
12,299

6,634
413

1,410
476

8,933

7, 138
364
110

348
178
727

0

0

S3
8,947

9,273
1,195
UZ2

11,947

9,582
317

608
529
276

1

643
a&

12, 299

6,634
397

1,410
496

8,937

7,076
364

94

348
178
238

1

584

Zl
8,952

9,273
1,195
1.479

11,947

9,582
317

608
529
290

0

572
401

12,299

6,634
407

1,410
485

8,936

7,097
364
110

348
178
256

0

519
78

8,950

#33 M.MG.MD.AC.AR
Transmission

From Bridger From Utah Real
to OWC to OWC Discount

+300MW +600MW Rate at 3%
231 232 241

9,273
1,195
1.479

11,947

9,582
317

608
529
276

0

693
294

12,299

6,634
389

1,410
501

8,934

7, 055
364

73

348
178
238

0

629
M

8,948

9,273
1,195
1.479

11,947

9,582
317

608
0

149

0

924
368

11,948

6,634
400

1,410
494

8,938

7, 106
363

87

348
0

128

0

847

Z2
8,952

9,273
1,195
1.479

11,947

9,582
317

608
0

0

0

924
S1Z

11,948
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1,410
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8,956

7, 136
364
179
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0

0

0

847
2S

8,970

9,273
1,195
1.479

11,947

9,582
317
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0

302

0

916
222

11,948
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371

1,410
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8, 927
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0
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0
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8,941
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Because of the model's ability to add resources which do not cause costs to
increase faster than inflation, higher load growth can reduce prices because it
allows costs to be spread over a larger number of kWhs.

Portfolio and Transmission

Nine sensitivities changed the portfolio of available resources or the transmission
system. Tables 6-27 and 6-28 show the 10- and 20-year results, respectively, with
the appropriate comparison cases from the base study plan.

The first two sensitivities, cases #212 and #213, added the Hermiston cogeneration
project to the portfolio to allow the model to select it if cost effective compared
to other resources in the portfolio. One sensitivity used the any-coal strategy,
and one used the no-coal strategy, to determine how the model would treat the
Hermiston project under both conditions. Both sensitivities selected Hermiston
over the years 1996 to 2000. The Hermiston input data used an availability date
of 1996 (consistent with current plans), ahead of the availability of any other
cogeneration resources. The model selected some of the Hermiston resource in
1996 because no other large resources were available that early. However, the
model continued to select more of the Hermiston resource in 1997 through 2000,
indicating that it was a more cost-effective choice than any of the other
cogeneration available in 1997. The financial results indicated that the addition
of Hermiston to the system would reduce the NPV of utility costs, the NPV of
TRC, and customer prices over their comparison cases without the Hermiston
option. Both sensidvity cases selected Hermiston amounts as follows:

MW of Hermiston Project Selected
Table 6-29

1996 1997

Case #212 (any-coal) 115. 1 186.9
Case #213 (no-coal) 115. 1 186.9

1998 1999

118.1
118.1

2000

51.9
51.9

The next sensitivity, case #211, removed the SCE peaking contract from the
existing system and placed it in the portfolio, which allowed the model to select
it when needed. Tables 6-24 and 6-25 include a column for this sensitivity, which
is useful for the financial information, but it is not informative for new resource
choices. Because the SCE contract expires after seven years, it does not show up
in 2003 or 2013. Table 6-30 shows the year-by-year results. The model did not
have to respect the contract terms for the SCE Agreement. It selected 322 MW of
the contract in 1994, another 62 MW in 1995, and the final 38 MW in 1996. Then in
2001 through 2003 it removed the contract from system resources (consistent with
the contract). The financial results are almost the same as in the comparison case
using the SCE contract as part of the existing system. The small differences are
because the model selected only parts of the contract each year from 1994
through 1996. Changing the SCE contract from an existing resource to a potential
resource (where the model could select it) caused no price impact until 2003,
when..the, cQntract .expires.
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Case # 211

SCE Modeled as a Potential Unit
Annual Incremental Winter Capacity (MW) of Resource Additions

Table 6-30

DSR

OWC Wind wifli Tax C

OWC Wind without Tax C

OWC Geothennal

0 OWC Co en 1

W OWCCogen2
C OWC Combined Cycle CT

OWC CC CT Convert

OWC Simple Cyde CT
OWCFum cd Storage
SCE Winter

Total

1994 1225

24.4 25.0

122fi

24.1

122Z 1998 1222

26.5

29.0

275.6

36.8

36.0

46.0

45.0

44.3

2fiBfl

53.5

29.0

70.2

2QQ1

53.7

29.0

13.0

160.0

68.1

2003

69.2

45.5

162.5

2006

82.3

29.6

322.0

346.4

62.3

87.3

37.7

61.8 331.1 72.8

(322, 0) (100.0)
152.7 1,8 177.2 111.9

2009

69.2

53.6

12.1

134.9

2013 Total

66.4

487.9

554.3

577.1

110.0

58.0

13.0

320.0

589.4

0.0

0.0

0.0

500.0

0.0

2167.5

.

-/.f
yv '"

-1^-
; I.A':

DSR 8.9 10. 1 14.1 19. 1 20.1 25.1

Utah Wind with Tax C 29. 0 36. 0 45.0

Utah Wind without Tax C

Utah Geothemiid

Utah Solar

U UtahCogenl
T UtahCogenZ
A Utah Combined Cycle CT
H Utah CC CT Convert

Utah Coal

Utah IG CC

Utah FB Coal

Utah Simple CydeCT
Utah Pumped Storage

Total 8.9 10.1 14.1 48.1 56.1 70.1

DSR 1.8 1.2 3.9 5.0 61 4.9

W Wyo Wind with Tax C 29.0 36.0 45.0
Y Wyo Wind without Tax C
0 Wyo Combined Cycle CT
M Wyo CC CT Convert

I Wyo Coal
N WyoIGCC
G WyoFBCoal

Wyo Simple CydeCT
Total 1.8 1. 2 3.9 34, 0 42. 2 49.9

DSR 35. 1 36.3 42. 1 50. 6 63.1 76.0

T Renewable 87. 0 108. 0 135.0

0 Cogen 275.6 44.3
T Combined Cycle CT
A Coal

L Simple CydeCT

Pumped Storage
SCE Winter 322. 0 62. 3 37.7

Total 357. 1 98, 6 79.8 413. 2 171. 1 255.3

26.2

29.0

26.5

29.0

12.0

39.0

50.7 74.6 66.1 48.5

146, 0 2515

55.2 252. 5 302. 2 74.6

6.3

29.0

6.4

29,0

12.5 19.1 19.1 17.7

35.3 35.4 12.5

86. 0 86. 6 132.4

87.0 112.0

70.2 267. 1 208.0

146. 0 251.5

(322. 0) (100. 0)
243. 2 289. 7 491.9

19.1

176.0

29.6

205.6

19.1

154.4

53.6

574.0

114.6

896.6

17.7

132.6

487.9

620.5

390.2

110.0

58.0

12.0

39.0

571.0 574.0
1025 500.0

742.6 48.5 1683.0

103.9

110.0

58.0

271.9

1071.2

329.0

948.4

0.0

0.0

574.0

1000.0

0.0

4122.6

Annual Winter Peak Capacity (MW1

Native Load
S Firm Sales

Y DSR

S Total Requirements
T

E Existing Generation
M Firm Purchases

New Resources

L Total Resources
&

R Reserves

Reserve Margin (RM) (%)
Capadty Below 15% RM

7497 7681

1395 1395

-35 -71

8B57 9005

9088 9322

658 649

322 384

10068 10355

1210 1350

13.7 15.0

117

7881

1245
-114

9013

9382

445

422

10249

1236

13.7

115

8067

1245

-164

9148

9402

394

785

10581

1371

15.0

8244

1245
-227

9262

9555

395

893

10M3

1444

15.6

8427

1245

-303

9369

9557

375

1072

11004

1405

15.0

8632 8842 9273

1195 1195 1195

-389 -476 -608

9438 9561 9860

9564 9571 9582

351 344 317
1229 1432 1792

11144 11347 11691

1415

15.0

1433

15.0

1478

15.0

9785

887

-784

9888

9589

312

18Z1

11722

1482

15.0

10389

687

-939

10137

9184

262

2564

12010

1519

15,0

11206

437

-1071

10572

9196

262

3051

12509

1585

15.0

ap^add
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Case #222 added an option to the portfolio under which the model could convert
a CCCT into a plant using a clean coal technology - integrated gasification
combined cycle (IGCC), which allows it to switch fuels from gas to coal, but with
emission levels closer to gas's than to coal's. A no-coal case was the basis for this
sensitivity, so that the model would not select other coal. Under a no-coal
strategy, the model could not select pulverized coal, but by classifying IGCC as
gas, the model could select the IGCC. The model did not select IG'CC'when the
conversion possibility was not part of the model inputs. These constraints and
opportunities for case #222 caused to model to select 643 MW of IGCCs by the
end of 10 years ̂ (between 2001 and 2003), and 1,169 MW by the end of 20 year's. In
2000 the model built 70 MW of CCCTs, which it converted to IGCC'in 2001.
From that point on, it built only IGCCs to meet baseload requirements. To
compensate, it selected less cogeneration and less peaking resources. This option
reduced the NPV of utility cost and TRC, and reduced the real levelized
mills/kWh by 1.29 mills compared to the equivalent case without the conversion
tion. , ,,. n , p . r- ^ . :... .

,
^tu I'""3,,.," ':' ' G"~C 'Ou.i

u' - ^^ -:
Two additional sensitivities allowed the model to select the IGCC technology
under a no-coal strategy, cases #223 and #224. The model could not select
pulverized coal, but it was allowed to select IGCC coal if it was the cost effective
choice. Neither included a conversion option, the model selected the IGCC
technology directly. Case #223 used the same cost assumptions for IGCC as the ,
rest of the cases; case #224 also lowered the costs of IGCC by 20 percent. Without , ;/
the cost reduction, the model replaced some cogeneration with IGCC; with the ^, '
cost reduction it added slightly more IGCC resources. Case #223 lowered^. ^
average annual C02 emissions by about three percent compared to its {
comparison any-coal case. The no-coal option lowered emissions about five
percent. These results indicate that clean coal technologies have the potential to
take advantage of low coal costs while producing fewer emissions.

The company wanted to test the impact of higher transmission capacity on the
need for new resources according to geographic area. The IPM model'did not
have the capability of selecting between a generation resource and a transmission
upgrade The company is exploring model code changes to add this capability
for RAMPP-4. Cases #231 and #232 changed the transmission constraints between
geographic areas. Case #231 increased the path from the BRI area to the OWC
area from 1500 MW to 1800 MW at a generic cost of $300/kW. Case #232
increased the path from the UTA area to the OWC area from 90 MW to 690 MW at
a generic cost of $300/kW. These two cases are the most beneficial upgrades to
the company, and the company is currently negotiating^ for them. The
comparison case " #33, also shown on tables 6-27 and 6-28. Increasing the path
from Bridger to OWC decreased new cogeneration in OWC by about 150 MW
and increased new coal in Utah by about 200 MW. Increasing the path from Utah
to OWC stopped the model from picking cogeneration in OWC; the model
instead jiicked about 400 MW more of coal in Utah than it did in the comparison
case:.. ^hese transmission upgrades also reduced costs and prices. 'These
sensitivities reinforced the company's belief that the two transmission upgrades
are worth pursuing.

\

s^'.^
A?



PadfiCo RAMPP-3 Cha ter 6: niustrative Plans Pa e 133

The last sensitivity on tables 6-27 and 6-28 altered the discount rate used to
levelize costs for the entire portfolio, from a discount rate based on the
company's incremental after-tax cost of capital (5. 22 percent real, 8.8 percent
nominal) to a discount rate based on a social cost of capital (3 percent real, 6.5
percent nominal). Case #241 used the real levelized cost of each resource
assuming the social discount rate, and the medium DSR strategy with the
unconstrained coal and renewable strategies. The company chose the medium
DSR strategy, to be consistent with the other sensitivities, and consistent with the
company's'preferred DSR level, although a higher DSR level could become more
cost competitive with other resource choices using the social discount rate. The
model added slightly more coal and slightly less peaking resources. The impact
on costs and prices was minimal. Thus, using a social discount rate would not
cause a noticeable shift in resource selections.

)

Coal Prices

Table 6-31 shows the 20-year results for five sensitivities which used a higher
price for Utah coal. After reviewing comments on the draft report from several
parties questioning the coal prices used by the company in the RAMPP-3
analyses, the company reviewed its assumptions. After the major analysis work
for RAMPP-3 was finished, the coal market began to change. The Wyoming
market is experiencing increased demand from midwestern utilities, but these
new market pressures are expected to be temporary. Sufficient coal supplies in
Utah at the $0.52/mmbtu price are available for only one additional unit (about
1.5 million tons). The coal required by additional units would require
additional capital investment in coal mining facilities. The Utah coal price is
really a step function. The coal price for a second unit would increase by about
50 percent/and the coal price for additional units would probably be double the
$0.52/mmbtu price. To test the impact of ̂  higher Utah coal prices, the company
added five sensitivities which doubled the Utah coal price. Three sensitivities
used medium load growth, one for each of the three gas price levels. One
sensitivity used MH load growth with medium gas prices, and one used high
load growth with medium gas prices.

Table 6-32 shows the incremental additions of coal, cogeneration, and peaking
resources in MW by year and region. It indicates that the model switched to
Wyoming coal until it met a transmission constraint, and then it began adding
coal in Utah, but continued to add Wyoming coal to meet Wyoming load
growth. In each case, the model selected less coal than the comparison case (with
the base Utah coal price assumption). To compensate, the model selected more
cogeneration and more SCCTs. The reduction in coal varied, from about 400
MW in the medium load growth cases with medium or high gas prices, to about
600 MW in the other cases.

The cost and price impact of the increased coal price assumption was to increase
both, but not to the level of the no-coal cases. The differential in the real
levelized mills/kWh between the any-coal and the no-coal cases using the base
coal price assumption was about 0.5 mills; the new coal price reduced that
differential by about half. Coal remained the least cost option. Thus these
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Coal Price Sensitivitie

Resource Selections, Eniissions a

Run against #16 #33

Load Growth m.lg Medium m.mg Medium m.hg
Gas Price md.ac.ar Low md. ac.ar Medi md. ac.ar

Case* 16 261 33 6 50

Winter Peak Ca ad 'n 201
1 Native Load

2 Firm Sales

3 Reserve Requirement
4 Total Requirements

5 Existing Generation
6 Finn Purchases

7 New Resources

8 DSR

9 Renewable

10 Cogeneradon
11 Combined Cyde CT
12 Coal & IGCC

13 Peaking Resources
14 Total Resources

Annual Ene in 2013 MWa
15 Native Load

16 Pump Storage/Peak Return
17 Finn Sales

18 Non-Finn Sales

19 Total Requirements

20 Existing Generation
21 Firm Purchases

22 Non-Fiim Purchases

23 New Resources

24

25
26

27

28

29

30

DSR

Renewable

Cogeneration \
Combined Cyde CT
CoaI&IGCC
Peaking Resources

Total Resources

MW
11^06

437

1586

13,229

9, 196

262

1, 071

0

478

0

1^22

uu
13,230

7,998

428

Ml
42Z

9^94

6,926
342

186

613

0

425
0

1, 120

26
9,708

11, 206

437
1586

13,229

9, 196

262

1, 071

0

931

0

628

1. 142

13,230

7, 998

471
841

lai
9, 744

6,995

368

229

613

0

839

0

576
isa

9, 757

Avera e Annual Emi sions in 1994-2013 1000 tons
31 C02 61^59
32 NOx 136

Financial Results with End Effec to 2043

50-year Utility Cost
33 NPV at 8.8% (million $) 46^79
34 Real Levelized (miUs/kWh) 46. 17

50-year Total Resources Cost
35 NPV at 8.8% (million $) 47,945
36 Real Levelized (mills/kWh) 45.13

59^73
132

46,466
46.26

48, 032

45. 22

11^06
437

1S 
13, 229

9,196
262

1,071
0

302

0

1, 437

962

13,230

7,998

455

841

456
9,750

6,914

375
152

613
0

275

0

1^17

112
9,765

61,972
139

46337
46. 13

47, 903

45. 09

11,106
437

15 
13,229

9,196
262

1, 071

0

399

0

1,044

13,230

7, 998

437
841

322
9, 598

6,990

412
157

613
0

366

0

957
uz

9/611

61^35
137

46,656
46.45

48^22
45. 39

11/206
437

isas
13, 229

9,196
262

1,071
0

1GO

0

1^95
245

13, 230

7,998

445

841

398

9,682

6, 842

363

151

613

0

149

0

1,462

lit
9,695

62,174
140

46^03
46.19

47, 969

45. 16

Financial Results
7

#50 #69

Mediiun mh.mg Medium Hi
md. ac. ar Medium

2 69 261

1U06
437

1586
13, 229

9, 196

262

1,071
0

235

0

1,400

UM
13, 230

7,998
454

841

3Z6
9,669

6,917

375
154

613

0

216
0

1^83

126
9,683

62, 155

139

46, 721

46.51

48, 287

45. 46

13, 488

437

1215
15, 830

9, 196

262

1. 227

0

965

0

2, 788

1.394
15, 831

9,623
468

841

4ffl
11,401

6, 653

338

151

694

0

871
0

2^54

ISA
1V15

66,937
147

52^90
45.65

54,056
44. 68

13, 488

437
1.905

15,830

9, 196

262

1^27
0

IfSO
0

1,988
1. 878

15^31

9,623

461
841
262

1U07

6,956
381

152

694

0

1, 146

0

1, 822

la
1U23

65,679
143

52,907
46.19

54, 673

45. 19

Table 6-31

«0

h.mg High
md.ac.ar Medium

90 261

15, 949

437

22B
18, 639

9, 196

262

U63
0

1^40
181

3,903

2.096
18, 640

11380
471

841

503
13,195

6^54
338
154

769
0

1,451

168
3^76

200
13, 210

72, 120

156

58, 788

45. 15

60, 684

44. 22

15, 949

437
2.253

18,639

9,196
262

1^63
0

1, 889

197

3, 168

2565
18,640

11, 380

479

841
36Z

13, 067

6, 826

351
153

769

0

1, 677

184

2, 890

232
13,081

70,685
152

59, 932

46.03

6U28
45. 06
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Coal Price Sensitivities

Increinental Winter Capacity (MW) of Resource Additions

Table 6-32

Fuhire

Medium

Load Growth

1997 1998 1999 2000

Base Case: #16

Utah Coal

W o Coal
Co eneration

Peakin

with Case: #271
Low Utah Coal

Gas Price W o Coal

Co eneration

Peakin

Base Case: #33

Utah Coal

W o Coal
Medium Co eneration

Load Growth Peakm

with

Medium

Gas Price

Case:«272
Utah Coal

W o Coal
Co eneration

Peakin

Base Case: (150
Utah Coal

W o Coal
Medium Co eneradon

Load Growth Peakin

with

High
Gas Price

Case: *273
Utah Coal
W o Coal
Co eneration

Peakin

Base Case: *69
Utah Coal

W o Coal
Medium High Co eneration
Load Growth Peakin

with

Medium

Gas Price

High
Load Growth

with

Medium

Gas Price

Case:*274
Utah Coal
W o Coal
Co eneration

Peakin

Base Case: *90
Utah Coal

W 0 Coal
Co eneration

Peakin

Case:*275
Utah Coal

W o Coal
Co eneration

Peakin

2001 2003 2006 2009

563. 9 29. 6 614.0

302.0 118.1 57.8
38. 7 142. 5 217.6

29.6

302.0 118.1 96.6 142.5 271.4
510.0

128.3

587.8

154.4

2013 Total

14, 9 1222.4

0.0
477.9

472. 9 1000.0

10.7
0.0

628.1

930.6
477. 2 1141.6

142. 5 660. 0 29. 6 578,3

302.0
118. 1 96.6 121.5 163.9

78.3
24. 3 534. 8 29. 6 284.7

302.0 97.1
20.9 96. 6 118.2 246.7 379.3

160.0
118. 8 141.2 96.6

264. 0 660. 0 29. 6 541.4

200.9

425.5
U2S 562.8 29.6 139.8

235.3

43. 6 141.2 96.6 218.7 177.0

330. 0 660, 0 437. 2 884.0

26.5

461.4

92.3

395.6

100.0

387.9

99.3

388.5

476.3

630. 0 187. 0 147.7

169. 6 98.4 183.6 244.7 265. 2 432.0

637.0 249.3
547. 2 282^ 109. 1 162.4

767.0 73.7 198.2 183.5 57.4
145.9 47.9 178.7 451.6 154.4 403.2 496.5

330. 0 660. 0 823. 5 990. 0 818,0

216. 6 64.6

630.0 630.0 271.8 108.2
679.4 37.4 135.8 17.1 345.7 416.0 464.3

414. 6 771. 1 676.9

65. 2 660. 0 237. 9 125. 7 216.4

879. 0 630. 0 190. 6 189.4

430. 4 118. 7 54. 6 281. 9 562. 2 170. 9 472. 1 474.0

1436.9
0.0

302.0
961S

78.3

965.7
399.1

1257.3

1595.0
0.0

160.0
945.4

425.5

974.0
235.3

1065.6

2787.5
0.0

964.7

1393.5

886.3
1101.4
1279.8

1878.2

3621.5
281.2

1640.0
2095.7

1862.6
1305.2
1889.0
2564.8

T6-32. coal p rice . mw
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sensitivities did not alter the company's conclusions from the base analyses that
coal is a least-cost choice, but carries some environmental risks, which the IGCC
clean coal technology may help mitigate.

Wholesale Non-Firm Markets

PacifiCorp's ability to use the non-firm market is very beneficial to customers.
Revenue from those sales reduces the total system costs, which reduces the total
amount of revenue that must be recovered from retail customers. Therefore,
accurate estimation of non-firm market activity is important in understanding
the financial impacts of alternative futures, strategies, and sensitivities.

PacifiCorp has the transmission and shaping capabilities needed to transform
low-value off-peak energy into a high-value on-peak product. PacifiCorp
assumes the non-firm markets will track natural gas prices because non-firm
energy is a substitute for expensive thermal generation. In general, low gas
prices reduce non;firm prices, while high gas prices increase non-firm prices. In
each case, the company used the same beginning prices for non-firm sales and
purchases, but varied the escalation rate to match the three gas price escalation
rates (1.71 percent real escalation for low, 3. 78 percent real escalation for
medium, and 5.56 percent real escalation for high). The prices varied by on-
versus off-peak, by season (winter, spring, summer, or fall), and by region. Other
factors which affect non-firm prices are water conditions (wet years have lower
non-firm prices, dry years have higher non-firm prices) and heavy plant outages,
which raise prices due to increased market demand.

Assumptions about the wholesale non-firm market related to both buying and
selling can have a dramatic impact on the model's resource choices. Different
sensitivities changed the input assumptions about the wholesale market itself,
and the company's involvement in it. Table 6-33 shows the amount of non-finn
sales and purchases made by the model in the 10th year (2003) and in the 20th
year (2013) across different load growth levels. Table 6-34 shows the same
information across different sensitivities. The model's ability to use the non-firm
markets cannot accurately mimic the company's day-to-day operations within
the marketplace. However, the model's ability to use the non-firm markets
allows for a better representation of the true costs of alternative load growth
levels, gas price levels, resource strategies, and sensitivity cases.

Consistently, the model made more sales than purchases, reflecting the
company's low price structure relative to other utilities in the marketplace. The
exception to this pattern was the externality adder cases with a C02 adder of $25
or $40/ton; in those cases, the model restricted its non-firm sales activity and
made more purchases. This is due to the input assumption using the adders for
a CCCT for all non-firm purchases; at the higher adder levels the total cost of
purchases were less than the total cost of producing from the company's coal
plants. Gas price level had little impact on the level of sales or purchases,
probably because it altered both the purchase and sales prices. Under the any-
coal strategy, with output from more coal plants available, the model made more
sales. Under the no-coal strategy, the model made more purchases. Both of these



Average Non-Finn Sales and Purchases in 2003 and 2013
(Medium DSR/ Accross Load Growth and Gas Price Levels)

Table 6-33

Case

Coal Strategy Nuinbers

Medium Gas Price

Low Load Growth

Any-Coal 2,3
No-Coal 4,5

Medium-Low Load Growth

Any-Coal ^, 8
No-Coal 9, 10

Non-Firm Sales

2003 2013

Non-Fimi Purchases

2003 2013

717
717

466
444

1050
1050

618
501

23
23

90
151

155
196

Medium Load Growth

Any-Coal 33, 34| 498 462| 84 152
No-CoaI 35, 36| 468 304| 110 268

Medium-Hi h Load Growth

Any-Coal 69, 70| 521 468| 104 152
No-CoaI 71, 72| 484 304| 112 264

Hi h Load Growth ^

Any<:oal 90, 91 492 498 139 154
No-Coal 92, 93 421 308 209 236

Case

Coal Strategy Numbers

Low Gas Price

Medium Load Growth

Any-Coal 16, 17
No-Coal 18, 19

Medium-Hi h Load Growth

Any-Coal 62
No-Coal 63

Non-Firm Sales

2003 2013

Non-Finn Purchases

2003 2013

476
475

475
485

429
458

491
321

178
88

128
108

183
261

152
292

Hi h Load Growth

Any-Coal 83 434 430 183 162
No-Coal 84 434 342 192 260

High Gas Price

Mediuin Load G o

Any-Coal 50, 511 498 465| 71 152
No-CoaI 52, 531 401 2591 219 234

Medium-Hi h Load Growth

Any<:oal 81| 534 462| 85 153
No-Coal 82| 389 1791 224 234

Hi h Load Growth

Any<:oal 102 549 531 106 157
No-Coal 103 406 142 214 266
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Non-Firm Sales and Purchases in 2003 and 2013
(For Sensitivity and Environmental Adder Cases)

Table 6-34

Cases

Case Non-Finn Sales Non-Finn Purchases

Number 2003 2013 2003 2013

Sensitivity Cases/ Mediuin DSR

Hemistonw/NC 212 472 278 102 271
Henniston w/AC 213 512 618 47 130

SCE as potential 211 476 294 110 269
CCCTtoIGCC 222 496 415 94 154
IGCCw/NC 223 485 427 110 154
IGCC low cost w/NC 224 501 503 73 152

TransmBridger300 231 494 519 87 157
Transm Utah 600 232 482 606 179 159

Critical water 251 374 287 57 56
Non-finn $ lower 252 375 252 79 57

Non-firm $ Mgher 253 653 546 179 169
No non-firm sales 254 0 0 87 47

No non-firm S/P 255 0 0 0 0

Case

NumbeCases

Environmental Adder Cases

Medium DSR

Low NOx, Low C02 301
Low NOx, Med C02 302

Low NOx, High C02 303
High NOx, Low C02 304
High NOx, Med C02 305
High NOx, High C02 306

High DSR
Low NOx, Low C02 307
Low NOx, Med C02 308

Low NOx, High C02 309
High NOx, Low C02 310
High NOx, Med C02 311
High NOx, High C02 312

Limited Carbon Sensitivity Cases

Carbon Limit, Med DSR 322

Carbon Limit, High DSR 323

Non-Firm Sales Non-Firm Purchases

2003 2013 2003 2013

348
0

0

183
0

0

343
0

0

171
0

0

0

32

416
382
156
523
428
45

342
379
156
449
407

65

65
68

239
364
578
347
538
656

239
364
597
347
542
652

365
365

171
238
342
169
341
334

173
248
344
190
345

334

365
365
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Wholesale Market Sensitivities
jiaoie o-j3

Resource Selections by 10th Year (2003)
Run against

m.mg

Sensitivity md. ac.ar
Case # 33

Critical Water

Condition
251

#33 M. MG. MD. AC. AR
Change Non-Finn Sales Price No Non-Finn

Lower Higher Sales
252 253 254

No Non-Firm

Sales or Purchases

255

y
w
n
h^*

§
8

Winter Peak Ca aci
1 Native Load

2 Firm Sales

3 Reserve Requirement
4 Total Requirements

in 2003 M
9,273
1,195
1,479

11,947

5 Existing Generation 9/582
6 Finn Purchases 317
7 New Resources

8 DSR 608
9 Renewable 0

10 Cogeneration 302
11 Combined Cycle CT 0
12 Coal 803

13 Peaking Resources 336
14 Total Resources 11,948

Annual Ene in 2003 MWa
15 Native Load 6,634

16 Pump Storage/Peak Return 394
17 Finn Sales 1,410

18 Non-Firm Sales 488
19 Total Requirements,, 8,926

20 Existing Generation 7,069
21 Finn Purchases 364

22 Non-Firm Purchases 97
23 New Resources

24 DSR 348
25 Renewable 0

26 Cogeneration 260
27 Combined Cycle CT 0
28 Coal 735

29 Peaking Resources 68
30 Total Resources 8,941

9,273

1,195
1,479

11,947

9,554
317

608
0

454
0

798
216

11,948

6,634
367

1,410
374

8,785

6,894
330

57

348
0

391
0

732
47

8,799

9,273
1,195
1.479

11,947

9,582
317

608
0

271
0

764
405

11,948

6,634
403

1,410

375
8,822

7,046
364
79

348
0

224
0

701
75

8,837

9,273
1,195
1.479

11,947

9,582
317

608
0

302
0

884
255

11,948

6,634
381

1,410
652

9,078

7,074
364
179

348
0

260
0

810
58

9,092

9,273
1,195
1.479'

11,947

9,582
317

608
0

235
0

334
SZ1

11,948

6, 634
315

1,410
fl

8,359

7,055
363
87

348
0

195
0

306
18

8,372

9,273
1,195
L4Z2

11,947

9,582
317

608
0

302
0

421
718

11,948

6,634
316

1,410

2
8,360

7,017
369

0

348
0

246
0

386
8

8,374
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Table 6-36

Wholesale Market Sensitivities

Resource Selections, Emissions and Financial Results

Run against
m.mg

Sensitivity md.ac.ar
Case« 33

*33 M. MG. MD. AC. AR

Critical Water Change Non-Finn Sales Price No Non-Finn No Non-Firm
Condition Lower Higher Sales Sales or Purchases

251 252 253 254 255

h?
a

(T>

6

Winter? akCa ad in 2013 MW
1 Native Load 11,2G6

2 Firm Sales 437

3 Reserve Requirement 1,586
4 Total Requirements 13^29

5 Existing Generation 9, 196
6 Firm Purchases 262

7 New Resources

8 DSR 1, 071

9 Renewable 0

10 Cogeneration 302
11 Combined Cyde CT 0
12 Coal 1, 437

13 Peaking Resources 262
14 Total Resources 13,230

Annual En r in 2013 MWa
15 Native Load 7,998

16 Pump Storage/Peak Rehim 455
17 Firm Sales 841

18 Non-Firm Sales 456

19 Total Requirements 9,750

20 Existing Generation
21 Firm Purchases

22 Non-Firm Purchases

23 New Resources

24 DSR
Renewable

Cogeneiation''^
Combined Cyde CT
Coal
Peaking Resources

Total Resources

nnual Emissions in 1

25
26

27
28
29
30

Avera e

31 C02
32 NOx

Financial R 1 with End Effe
50-year Utility Cost

33 NFV at 8.8% (million $)
34 Real Levelized (miIls/KWh)

50-year Total Resources Cost
35 NPV at 8.8% (million $)
36 Real Levelized (miUs/KWh)

6, 914

375
152

613
0

275

0

1,317
U2

9, 765

11, 206

437

1.586
13, 229

9,168
262

1,071
0

454

0

1,422
852

13, 230

7,998
445

841
287

9, 571

6, 746

342
56

613

0

415
0

1^03

Ufl
9, 585

94-2013 1000 tons
61.972 62,118

139 139
t 02 43

46,337
46.13

47, 903

45. 09

47, 273

47.06

48,838
45. 97

11. 206

437
1.586

13^29

9,196
262

1, 071

0

271
0

1, 430

1.000
13^229

7,998

433
841

252
9, 524

6, 859

356
57

613
0

240
0

1, 310

103
9, 537

61,477
138

46,768
46.56

48,334
45. 50

11,206
437

1586
13, 229

9, 196

262

1,071
0

302

0

1^32
866

13, 230

7,998
446

841
5AS

9^31

6,895
369
169

613
0

281

0

1,404
Ill

9, 845

62, 415

139

45, 723

45.52

47,288
44. 52

11,206
437

1.586
13, 229

9,196
262

1,071
0

235
0

1,465
1.000

13, 230

7, 998

392
841

a

9, 231

6,658
332

47

613
0

187

0

1343
62

9, 247

59, 229

133

47, 152

46.94

48, 718

45. 86

11,206
437

1.586
13, 229

9,196
262

1,071
0

318

0

1,357
1.026

13^30

7,998
372

841
fl

9. 211

6,710
341

0

613
0

252
0

1, 243

62
9, 228

59,498
133

47,164
46.95

48,730
45. 87
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coal patterns accentuated under higher gas prices. The model made inore sales
under the portfolio sensitivities: Hermiston with the any-coal strategy, the CCCT
conversion to IGCC case, the IGCC case under no-coal, the IGCC case under no-
coal with lower costs, and the two transmission sensitivities. Each of these
modifications to the portfolio would increase the company's ability to use the
wholesale marketplace to reduce retail prices.

Table 6-35 shows the 10-year results for the non-firm market sensitivities; table 6-
36 shows the 20-year results. The first sensitivity, case #251, changed the hydro
stream flow assumption to critical water. Critical water levels would
significantly reduce the amount of non-firm power available from BPA and
decrease the amount of energy available from PacifiCorp's system. RAMPP-3
planning assumed average water levels. By the 10th year under critical water, the
existing system and power available from Bonneville during May/June/July for
the fish flush provided about 175 MWa less energy than was available under an
average water assumption. The model was able to use 34 MWa less from firm
purchase contracts. Non-firm purchases decreased by 40 MWa and non-firm
sales increased by 114 MWa compared to the average water case. By the 20th
year, non-firm purchases decreased by 96 MWa and non-firm sales increased by
169 MWa compared to the average water case. To compensate, the model
selected about 150 MW more cogeneration, wMch provided 131 more MWa of
energy. As expected, an assumption of critical water raised utility cost and
prices. However, it is not an accurate reflection of normal operations for
PacifiCorp. The company uses the non-firm market for both sales and purchase
opportunities, which on average are at an average water level, to lower total
system costs and reduce retail prices.

Four sensitivities tested the effect of the wholesale market on resource choices.

Two altered the price on the market: case #252 reduced the non-firm sales price
by 20 percent; case #253 increased it by 20 percent. A reduced price had Very
little effect on resource choices, but it increased system costs and customer
prices. A higher price caused the model to select about 90 MW more of coal than
the comparison case, and reduced costs and prices. These sensitivities illustrate
the importance of using reasonably accurate estimates of prices on the non-firm
market in the RAMPP-3 modeling process.

The other two wholesale market sensitivities altered the availability of the non-
firm market. Case #254 did not allow any non-firm sales to occur. Case #255
allowed neither non-firm sales nor purchases. With no non-firm sales, the model
selected slightly less cogeneration. Case #255 removed both^sales and purchases
from the non-firm market. This caused the model to add less coal. Both cases
caused utility costs, TfcC, and customer prices to be higher. The lesson for
PacifiCorp is that the IRP process must use a model that can recognize and use
the non-firm market as the company does for daily operations to accurately
reflect system costs.

(^r
^;y'"1 l""'r. -<^
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REGIONAL PATTERNS

Table 6-37 shows the regional distribution of new resources for the medium load
growth case after 20 years. The company prepared this and the following table 6-
38 to summarize the regional detail provided by the IPM model. Although the
regional detail did not directly impact development of the action plan, the
company found the detail useful to help focus its demand-side program activity,
and to clarify the east-side-coal versus west-side-cogeneration resource choices.
All of the results in the tables used the any-renewable strategy; table 6-37 breaks
out the results by coal strategy, DSR strategy, and gas price escalation. The
regional distribution of new resources in the higher load growth cases followed
the same pattern. Three factors influenced the regional distribution of new
resources: coal sb"ategy, level of DSR, and gas prices. New coal resources are in
Utah and Wyoming; most of the new cogeneration is in OWC. The table shows
the amount of coal added in Utah (most of which would be added in Wyoming
with higher Utah coal prices), the amount of cogeneration added in OWC, and
the amount of other resources added in each of the three load and resource areas.

The most influential factor in the distribution of new resources between OWC

and Utah was the coal strategy. The any-coal strategy selected 62 percent of new
resources (coal) in Utah. The no-coal strategy selected 57 percent of new
resources (cogeneration) in OWC. Cogeneration in OWC was the new resource
of choice under no-coal, because its price was slightly lower than was the price
for cogeneration in Utah. The amount of new resources in Wyoming remained at
3 percent (except in the low DSR cases and the coal price sensitivity cases).

The second factor affecting the regional distribution of new resources was the
DSR strategy. The amount of DSR in OWC tripled from the low to the high DSR
strategies, whereas the amount of DSR in Utah only doubled. This meant more
resources came from OWC in the higher DSR cases. However, the impact was
not nearly as dramatic as it was for the coal strategies.

The third factor was gas prices. Under higher gas prices, the model selected
more renewables; under the any-coal strategy with higher gas prices, the model
selected more coal. Thus a higher gas price escalation caused more resources
selections in Utah.

Another way to look at the question is to examine the regional distribution of
resources in 1994 compared to the distribution in 2013 after 20 years of additions,
as shown on table 6-38. In 1994, 53 percent of the company's generating resources
are in the OWC region, 36 percent in Utah, and 11 percent in Wyoming. In 2013
the distribution varies by case, but there is a consistent swing toward Utah,
making Utah's and OWC's shares about equal. As Table 6-38 shows, Utah will
probably increase its share of the company's total resources from 36 percent to
somewhere between 40 and 50 percent. OWC's share will probably decrease
from 53 percent to somewhere between 40 and 50 percent, and Wyoming's share
will decrease slightly. The exact percentage share for each region will depend
primarily on how much new coal comes on line versus alternative resources.
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Regional Patterns for New Resource Additions
MW Added by 2013

Table 6-37

Coal Strategy

owe

Cogen
Other

OWC Total

Utah

Coal
Other

Ulah Total

Wyo
Wyo Total

med load . med gas . med DSR . any renewables
an coal no coal

Total

302
1039

1341 36%

1437
890

2327 62%

104 3%
3772

1067
1077

2145 57%

0

1523

1523 40%

104 3%
3772

DSR Strategy

owe

Cogen
Other

OWC Total

Utah
Coal
Other

Utah Total

Wyo
W o Toto;

Total

med load . med gas . any coal . any renewables
lowDSR medDSR hi hDSR

402
755

1257 30%

1925
731

2656 69%

41
3853

1%

302
1039

1341 36%

1437
890

2327 62%

104
3772

3%

180
1072

1252 34%

1406
964

2370 63%

115 3%
3737

Gas Price Esc

owe

Cogen
Other

OWC Total

Utah

Coal
Other

LTtflft Total

Wyo
Wyo Total

med load . med DSR . any coal . any renewables
low gas med as high gas

Total

478
1077

1555 42%

1222
890

2112 56%

204 3%
3772

302
1039

3341 36%

1437
890

2327 62%

104 3%
3772

160
1023

1183 31%

1595
890

2485 66%

104 3%
3772

T6-37. regianal pattern for new



Regional Distribution of Resources at 1994 and 2013 (%)

Scenario Case #

Existing Resources in 1994
Existing Resources in 2013

M.LG.MD.AC.AR 16
M.LG.MD.AC.SR 17
M.LG. MD. NC. AR 18
M.LG.MD. NC.SR 19

Table 6-38

New Resource Additions by 2013
by Region Total

OWC UTA WYO Additions

52. 81
46. 02

41.23
40.83
63. 17
60. 28

35. 99
42. 65

56. 01
52. 57
34. 07
33. 12

11.20
11.34

2.76
6.60
2.76
6. 60

100.0
100.0

100.0
100.0
100.0
100.0

Total Resources by 2013
by Region Total

OWC VTA WYO Resource

44. 65
44.44
50.91
50.35

46. 46
45. 66
40.20
39.75

8.89
9. 90
8.89
9.90

100.0
100.0
100.0
100.0

y
w

n>

i

?

s
<^

ff
I
Bi

I
2
»

M.MG.MD.AC.AR 33 35.54 61.70 2.76 100.0 43.03 48.08 8.89 100.0
M.MG.MD.AC.SR 34 36.54 56.86 6. 60 100.0 43. 14 46.96 9.90 100.0

M.MG.MD.NC.AR 35 56.86 40.38 2. 76 100.0 49. 11 42.00 8.89 100.0
M.MG.MD.NC.SR 36 52.58 40.82 6. 60 100.0 48.01 42.09 9.90 100.0

\

M.HG.MD.AC.AR 50 31.35 65.89 2.76 100.0 41. 84 49.27 8.89 100.0

M.HG.MD.AC.SR 51 33.51 59.89 6.60 100.0 42.22 47. 88 9.90 100.0

M.HG.MD.NC.AR 52 44.02 45.84 10. 13 100.0 45.29 43.82 10.89 100.0
M.HG.MD.NC.SR 53 43.28 50.28 6.44 100.0 45.05 45.36 9.60 100.0

^

2
"a

r
B
s

T6-38. regional distribution
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ENVIRONMENTAL ANALYSIS

RAMFP-3 examined the environmental impacts of resource planning in three
ways: through cases that used external cost adders, sensitivities that limited C02
emissions, and graphs showing trade-offs, based on results of the model runs in
the base study plan. This chapter ends with a discussion of system dispatch
assuming environmental cost adders and an environmental insurance analysis.

EXTERNAL COST ADDER CASES

Twenty-one cases tested various levels of external costs under alternative load
growth and DSR assumptions. The company used the adder amounts in the final
order from an Oregon Public Utility Commission proceeding on external costs,
UM 424. The order established low externality cost values of $2,000/ton for NOx
and $2,000/ton for TSP, and Ngh values of $5;000/ton for NOx and $4,000/ton for
TSP, and three levels for C02 ($10, $25, and $40 per ton). Combining the low and
high values for NOx and TSP with the three values for C02 produced six
different adder levels.

The company used the six external cost combinations with the assumptions for
case #33 (medium load growth, medium gas prices, medium DSR), case #41
(medium load growth, medium gas prices, high DSR), and case #69 (medium-
high load growth, medium gas, medium DSR). In addition, at the request of the
public advisory group, three of the adder combinations also used case #50
(medium loads, high gas prices, and medium DSR). The following table shows
the case numbers for the 21 cases using adders:

Comparison
Case

Load Growth
Gas Prices

DSR Strategy

Low NOx/TSP

High NOx/TSP

Environmental Adder Case Numbers
Table 7-1

\C. A.12,
t.MG.MD M.MG.HD M. HG.MD

(# 33) (# 41) (# 50)

Medium Medium
Medium Medium

Medium High

Low C02
Med C02
High C02

Low C02
Med C02
High C02

#301
302
303

304
305
306

#307
308
309

310
311
312

Medium

High
Medium

#313
314
315

MH.MG. MD
(#69)

Medium-Hi
Medium
Medium

#316
317
318

319
320
321
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All of the adder cases used the any-coal and any-renewable strategies, to give the
model maximum flexibility in selecting resources. Each of these cases ̂ used the
adders for both selecting resources and dispatching power. However,
calculations of production" costs, total utility costs, and total resource costs
ignored the adders. Thus, the IPM model selected new resources as if the adders
were real, but the financial model operated as if the company did not have to pay
the adder costs. Tables 7-2 and 7-3 summarize the results of these 21 cases, as well
as comparable cases without the adders, for the first 10 years, and two cases using
carbon'emission limits. Tables 7-4 and 7-5 show the results after 20 years for the
23 cases. Overall, when faced with resource prices that included the adders, the
model selected more renewables and more cogeneration, and switched from
pulverized coal to coal gasification.

For the first six cases (with medium load growth, medium gas prices, and
medium DSR) Case #33 was the non-adder comparison case. Case #33 (without
adders) included DSR, cogeneration, pulverized coal, and peaking resources.
Case #301 used the lowest level of adders. The model added slightly more
cogeneration, and switched from pulverized coal to a clean coal technology -
integrated gasification combined cycle (IGCCs). The^IW section of the tables
divides coal into two categories, pulverized and IGCC, to highlight the switch
from pulverized to IGCC'at the'lower adder levels. Case #302, with higher
adders, started relying on renewables and cogeneration to replace some of the
IGCCs. Case #303, with a $40/ton C02 adder, relied on extensive renewables
(4, 350 MW of wind installed, about 1,460 MW effective capacity), and
cogeneration, and no peaking resources, probably because pumped storage
requires more off-peak, carbon-producing generation and the SCCTs produce
carbon as well. When the C02'adder was $40/ton, the model met its reserve
requirement by adding non-peaking resources that would not produce carbon.
When the NO'x and TSP adders were higher (cases #304, #305, and #306), the
model used more cogeneration and IGCC coal to replace peaking resources.

The 20-year tables show C02 and NOx emission levels, because these two had a
major impact on the model's resource selections. The tables do not include TSP
amounts because they did not influence the model's choices. The Modeling
Appendix includes information on TSP emissions. C02 and NOx emission
amounts decreased as adder amounts increased. In addition, NOx emissions
were lower in the higher load growth cases than in the medium load growth
cases, everything else remaining equal, because the model added more new
resources for higher load growth. This gave the model more generation options
to choose from in meeting load. New resources that emit less NOx could replace
generation from existing' coal plants. Utility costs as well as customer prices
increased. At the highest level of adders, levelized customer prices were about
10 mills (or about 20 percent) higher than in the non-adder comparison case.

The second six cases used medium load growth and medium gas prices, but high
rather than medium DSR. Case #41 was the non-adder comparison case.
Resource selections followed the same pattern as with the first set of adder^ases;
however, the,model chose slightly less of each technology because more DSR was



Environmental Cost Adder Sensitivities
Resource Selections in 10th Year (2003)

Table 7-2

Run against
NOx & TSP

C02
Case # 33

Winter Peak Capacity in 2003 (MlVl
1 Native Load 9.273

2 Finn Sales 1,195

3 Reserve Requirement ^4Z?
4 Total Requirements 11,947

5 Existmg Generation 9^82
6 Firm Purchases 317
7 New Resources

8 DSR 608
9 Renewable 0

10 Cogeneration 302
11 Combined Cycle CT 0
12 Coal IGCC 0
13 Coal Pulverized 803

14 Peaking Resources 336
15 Total Resources 11,948

Annual Enerev in_2QQ3_(MWa)

16 Native Load 6^34
17 Pump Storage/Peak Rehim 394
18 Fmn Sales 1^10
19 Non-Finn Sales 488
20 Total Requirements 8,926

21 Existing Generation \ 7,069
22 Firm Purchases 364

23 Non-Firm Purchases 97

24 New Resources

25 DSR 348
26 Renewable 0

27 Cogeneration 260
28 Combined Cycle CT 0
29 Coal 735
30 Peaking Resources ^S
31 Total Resources 8,941

Low

301

9^73
1,195
\£B.

11,947

9^82
317

608
0

438
a

593
0

llfl
11,948

6^34
354

1,410
348

8,746

6,730
471
239

348
0

397
0

537
az

8,759

«3 M.MG.MD.AC.AR

Low High
Med High Low Med
302 303 304 305

9,273
1,195
1.479

11, 947

9^82
317

608
900

1,052
0

92
0

a

12,551

6,634
306

1,410
fl

8^50

5,803
47]
364

348
316
979

0

83
fl

8364

9,273
1,195
1A79

11, 947

9^82
317

608
2,550
1^01

0

0

0

fl
14,358

6,634
306

1,410
fl

8^50

4,911
471
578

348
845

1.211
0

0

fl
8^63

9^73
1,195
Lffi2

11,947

9^82
317

608
0

462
0

924
0

s

11, 948

6,634
306

UIO
183

8,533

6,114
471
347

348
0

430
0

838
fl

8,548

9^73
1,195
1.479

11, 947

9^82
317

608
900

1^41
0

0

0

B

12,648

6,634
306

1,410
fl

8,350

5,537
471
538

MS
316

1,154
0

0

fl
8^64

High
306

9,273
1,195
1.479

11, 947

9^82
317

608
2^50
1,683

0

0

0

fl
14, 740

6,634
306

1,410
fl

8,350

4,479
470
656

348
845

1,566
0

0

fl
8,363

41

9^73
1,195
1.452

11, 920

9^82
317

786
0

180
0

0

792
2M

11, 921

6,634
375

1,410
472

8,891

7,058
364
92

448
0

163
0

726
53

8,905

Low

307

9^73
1,195
L452

11, 920

9,582
317

786
0

320
0

582
0

333
11, 921

6,634
349

1,410
343

8,736

6,732
471
239

448
0

298
0

528
32

8,750

#41 M.MG.HD.AC.AR

Low High
Med High Low Med High
308 309 310 311 312

9,273
1,195
1AB

11. 920

9SS1
317

786
900
939

0

0

0

B

12^24

6,634
306

1,410
a

8^50

5^90
471
364

448
316
874

0

0

a
8^63

9,273
1,195
LIB

11, 920

9^82
317

786
2^50
1,066

0

0

0

a

14^02

6,634
306

1^10
fl

8350

5,010
471
597

448
845
992

0

0

fl
8,363

9^73
1,195
1.452

11,920

9^82
317

786
0

320
0

902
0

u

11, 921

6,634
306

1,410
1Z1

8,521

6.153
471
347

448
0

298
0

818
B

8,535

9^73
1,195
U52

11, 920

9^82
317

786
900

1,076
0

0

0

fl
12^61

6,634
306

1,410
fl

8^50

5SS6
471
542

448
316

1,001
0

0

fl
8^65

9V3
1,195
lAS

11, 920

9SS2
317

786
2,550
1,609

0

0

0

a

14,844

6,634
306

1,41C
a

8J50

4,453
468
652

448
845

1,497
0

0

a

8^63
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Table 7-3

Environmental Cost Adder Sensitivities (cont. ) and Limited Carbon Sensitivities
Resouce Selections by 10th Year (2003)

Run against
NOx&TSF

C02
Case # 50

Winter Peak Ca acit in 200
1 Native Load

2 Firm Sales

3 Reserve Requirement
4 Total Requirements 11,947

5 Existing Generation 9^82
6 Firm Purchases 317

7 New Resources

8 DSR 608
9 Renewable 0

10 Cogeneration 160
11 Combined Cycle CT 0
12 CoalIGCC 0
13 Coal Fulverized 924

14 Peaking Resources 35Z
15 Total Resources 11, 948

nnual Ener in 200 MWa
16 Native Load 6,634
17 Pump Storage/Peak Rehim 401
18 Finn Sales 1,410
19 Non-Firm Sales 1ZZ
20 Total Requirements 8,922

21 Existing Generation ^ 7/070
22 Firm Purchases 364

23 Non-Firm Purchases 88

24 New Resources

25 DSR 348
26 Renewable 0
27 Cogeneration 146
28 Combined Cycle CT 0
29 Coal 847
30 Peaking Resources ZA
31 Total Resources 8,936

#50 M.HG.MD.AC.AR
Low

Low Med High
313 314 315

9,273
1,195
1.479

11,947

9^82
317

608
150
205

0

698
0

Sffli
12,060

6,634
384

1^10
aa

8, 780

6,818
471
237

348
36

191
0

633
SB

8,791

9,273 9,273
1,195 1,195
1.479 1.479

9S81
317

608
1350

244
0

675
0

ua

6,634
306

1,410
Ml

8^91

him
471
347

348
424
227

0

612
fl

8, 505

69

10,382
1,195
1.637

11,947 11,947 13,214

9^82
317

608
3,150

359
0

126
0

fl

9,582
317

665
0

965
0

0

990
fflfi

Low

316

10382
1,195
1.637

13, 214

9^82
317

665
0

M78
0

675
0

598

#69 MH.MG.MD.AC.AR
Low High

Med High Low Med
317 318 319 320

10^82
1,195
LSE

13, 214

9^82
317

665
922

1,758
0

335
0

256

10,382
1,195
1.637

13, 214

9^82
317

665
1,550
2,099

305
0

0

a

10,382
1, 195
1.637

13, 214

9,582
317

665
300

1,437
0

1,083
0

33

10^82
1,195
1.637

13, 214

9^82
317

665

High
321

10^82
1, 195
1.637

9^82
317

665

922 2^50
2, 099 2, 099

0 530
249 0

0 0

6,634
299

1,410
s

8^43

5,627
471
474

348
988
334

0

114
a

8^56

7^90
445

1,410
sia

9. 763

7,091
364
110

380
0

810
0

907
uz

9,778

7^90
350

1,410
399

9,549

6,646
471
216

380
0

1,187
0

612
a

9,562

7^90
306

1^10
a

9,106

5,642
471
364

380
321

1,636
0

303
2

9,120

7^90
306

1,410
a

9. 106

4,610
471
577

380
845

1,953
284

0

B

9, 120

7^90
306

1,410
256

9, 362

5,754
471
347

380
105

1337
0

982
a

9^76

7,390
304

1,410
fl

9. 104

5,151
471
514

380
321

1,953
0

226
a

9, 118

7^90
306

1,410
a

9,106

4^54
464
632

380
845

1,951
493

0

a

9,119

33

9,273
1,195
1.479

#33
M. MG

MD.AC.AR
322

9,273
1, 195
1.479

13, 214 11, 947

9^82
317

608
0

302
0

0

803
336

12.888 14,142 13,215 13^15 13,835 15,518 13,416 13,835 15,743 11,948

6^34
394

1,410
s&

8,926

7,069
364
97

348
0

260
0

735
sa

8,941

9^82
317

60S
U56

363
0

0

0

ai

6,634
306

1,410
fl

8^50

6/114
471
365

348
426
338

0

0

3

8^64

41

9,273
1,195
1.452

11. 947 11, 920

9^82
317

786
0

180
0

0

792
261

12. 800 11, 921

6,634
375

1,410
472

8,891

7»5S
364

92

448
0

163
0

726
53

8, 905

#41
M.MG

HD.AC. AR

323

9,273
1,195
1.452

11,920

9^82
317

786
900
394

0

0

0

545
12,524

6,634
306

1A10

22
8,382

6,432
471
365

448
316
364

0

0

fl
8,397
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Environmental Cost Adder Sensitivities

Resource Selections, Emissions and Financial Results

Run against
NOx&TSF

C02
Case* 33

Winter Peak Ca aci in 2013 (MW)
1 Native Load 11, 206

2 Finn Sales 437

3 Reserve Requirement 1S&&.
4 Total Rfiquirements 13, 229

5 Existing Generation 9, 196
6 Firm Purchases 262

7 New Resources

8 DSR 1,071

9 Renewable 0

10 Cogeneratian 302
11 Combined Cycle CT 0
12 Coal IGCC 0

13 Coal Pulverized 1,437

14 Peaking Resources 962
15 Total Resources 13,230

Annual Ene in 2013 MWa

16 Native Load 7,998

17 Pump Storage/Feak Rehim 455
18 Firm Sales 841

19 Non-Finn Sales d5fi

20 Total Requirements 9,750

21 Existing Generation
22 Finn Purchases

23 Non-Finn Purchases

24 New Resources

25 DSR
26 Renewable
27 Cogeneratian
28 Combined Cycle CT
29 Coal

30 Peaking Resources
31 Total Resources

Avera e Annual Enii i n in

32 C02

33 NOx

Financial Results with End

50-year UtiUty Cost
34 NPVal 8.8% (million $) 46^37
35 Real Levelized (mills/kWh) 46. 13

50-year Total Resources Cost
36 NPV at 8.8% (mimon $) 47,903
37 Real Levelized (mills/kWh) 45.09

Low

301

9, 196

262

1, 071

0

438

0

1, 262

0

1.000
13, 230

7, 998

422

841
llfi

9, 677

*33 M.MG.MD.AC.AR

Low High
Med High Low Med
302 303 304 305

1U06 11306
437 437

1.5S6 ]^K
13,229 13,229

9, 196

262

1, 071

900

1,052
0

563

0

2S2.
13, 833

7, 998

326

841

382
9, 547

6,914 6,826 6,417
375 443 443

152 171 238

613 613 613

0 0 316

275 402 977

000

1^17 1,145 510

U2 22 1Z
9,765 9,691 9,561

19 4-2013 1000 tons
61, 972 57, 164 48, 839

139 119 103

Effects to 2043

46, 980

46.77

48345
45. 70

49,155
48. 93

50, 721

47. 75

11, 206

437

1586
13,229

9, 196

262

1,071

4^50
uoi

0

0

0

fl
16, 180

7, 998

305

841

15fi
9^00

5,232

443

342

613

1.477

1/207
0

0

fl
9^14

39, 193

82

54,757
5451

56, 322

53. 02

11, 206

437

1586
13^29

9. 196

262

1.071
0

462

0

2,088

0

la
13/230

7.998

306

841

523
9^68

6, 139

443
169

613

0

424

0

1^94
1

9,6S2

54, 754

109

47,901
47. 68

49. 467

4657

1U06
437

L56S
13, 229

9, 196

262

1,071

SIX)
1^41

0

1, 163

0

fl
13, 833

7,998
305

&41

12S
9,572

5. 663

443
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613
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1. 154

0

1,055
fl

9, 585

45, 453

93

50,884
50.65

52, 449

49. 37

High
306

1U06
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IJ586

13^29

9. 196

262

1,071

4^36
W83

0

0

0

s

17^48

7,998

305

841

15
9,189

4,606

443

334

613
1^47
1^60

0

0

e

9^04

36^47
76

56^29
56. 27

58, 095

54. 69

41

11,206
437

1551
13. 194

9, 196

262

1. 303

0
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0

0

1406
£A6

13, 195

7, 998
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841

iia
9,694

6, 894

375
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0
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0

1^89
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9,707

61^72
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47, 789

44. 99
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1551
13, 194

9, 196

262

1, 303

0
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0

1, 145

0

?68
13, 195

7,998
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841
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9,601

6. 853
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173

718

0
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0

1, 039

2fl
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56, 659
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46^68
47. 11

48^90

4555

*41 M.MG. HD.AC. AR

Low High
Med High Low Med High
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IU06
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9, 196
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1
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0

1, 061

0

a

13, 798

7, 998

305
841

WL
9, 551

5, 778

443
345

718

316
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0
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0
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Run against
NOx&TSP

C02
Case*

Environmental Cost Adder Sensitivities (cont. ) and Limited Carbon Sensitivities
Resource Selections, Emissions and Financial Results

50

(f50 M.HG.MD.AC.AR
Low

Low Med High
313 314 315 69

Low

316

#69 MH.MG.MD.AC.AR
Low High

Med High Low Med
317 318 319 320

High
321 33

#33
M.MG

MD. AC. AR
322 41

Table 7-S

*41
M.MG

HD. AC. AR
323

y
t"

ro

w
0

Winter Peak Ca ad in 2013 (MW)
1 Native Load 11, 206

2 Finn Sales 437

3 Reserve Requirement 1586
4 Total Requirements 13, 229

5 Existing Generation 9, 196
6 Firm Purchases 262

7 New Resources

8 DSR 1,071
9 Renewable 0

10 Cogeneration 160
11 Combined Cyde CT 0
12 CoalIGCC 0
13 Coal Fulverized 1,454

14 Peaking Resources 945
15 Total Resources 13,089

Annual Ener in 2013 MWa

16 Native Load 7,998

17 Pump Storage/Peak Return 445
18 Firm Sales 841

19 Non-Finn Sales 398

20 Total Requirements 9,682

21 Existing Generation
22 Finn Purchases

23 Non-Firm Purchases

24 New Resources

25 DSR
26 Renewable

27 Cogeneration
28- Combined Cycle CT
29 Coal

30 Peaking Resources
31 Total Resources

Avera e Annual Emissions in

32 C02

33 NOx
Financial Re ults with End

50-year Utility Cost
34 NPV at 8.8% (million $) 46^03
35 Real Levelled (mills/kWh) 46. 19

50-year Total Resources Cost
36 NFVat8.8%(mfflion$) 47,969
37 Real Levelized (iiuUs/kWh) 45. 16

11,206 11^06
437 437

1586 1586
13,229 13,229

613

0

M49
0

1, 462

us
9,695

9, 196

262

1,071

150

205
0

U31
0

224
13^42

7,998
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841

Ill
9,691

9,196
262

1, 071

1,350
244

0

1^15
0

732

14,170

7, 998

382

841
465

9, 686

6^42 6,773 6/596
363 443 443

151 147 145

613 613

36 424
191 227

0 0
1^89 1,193

113 il
9,704 9,701

1 4-2013 1000 tons
62, 174 58, 071 52^48

140 120 108

Effects to 2043

47, 064

46.85

48,630
45. 78

48, 710

48. 49

50, 276

47. 33

11, 206

437
tS 

13, 229

9,196
262

1, 071

6. 461
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0
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0

122
17,667

7,998
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841

11S
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5,756
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2, 116
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added to the system. Emissions followed the same pattern as with the first set of
adder cases, although emissions for each comparable case were slightly lower,
again because of more DSR. Utility costs were lower for each of the high DSR
cases than the comparable medium DSR cases, wNle levelized customer prices
were higher.

The next three cases (#314, 315, and 316) assumed medium load growth, high gas
prices, and medium DSR. They included only the low adder amounts for NOx
and TSP combined with each of the three levels of C02 adders. High gas prices,
together with the adders, caused an earlier and increased reliance on renewable
resources and less cogeneration. Emissions were slightly higher for these cases
than for medium gas prices. '"XT'^-^^l/\

The last six cases (#316 through #321) assumed MH load growth, with medium
gas prices and medium DSR. The model selected more of each category of
resources than it had for comparable cases under medium load growth.
Emissions for C02 were higher when load growth was MH, but NOx emissions
were the same or lower. Utility costs and levelized custoiner prices were higher
for the medium-high than for the medium load growth cases, as expected.

These analyses indicate that new resources can affect the level of future C02 and
NOx emissions, but choices which reduce emissions come at a noticeable cost to
customers. ^^ y;^ o ^<-rf-<-^ u i pep

CASES WITH C02 LIMITS

Two sensitivities tested the effect of C02 emission limits on resource planning.
Both required the model to add resources, and adjust operation of the existing
system, to keep C02 emissions below their 1990 level. Both sensitivities used
medium load growth with medium gas prices, and the unconstrained coal and
renewable strategies (any-coal and any-renewables). The first one used the
medium DSR strategy, and the second one used the high DSR strategy. Tables 7-
3 and 7-5 show the medium DSR case #322 with its companion case #33 without
C02 limits, and the high DSR case #323 with its companion case #41 without C02
limits. . A, '.

(Birtt

The C02 limits had four primary effects on the model: 1) new renewables (and
additional peaking resources) replaced new coal; 2) reduced generation from
the existing sysfjem; 3) reduced non-firm sales with increased non-firm purchase;
and 4) higher costs for the utility, customers, and society. A higher amount of
DSR tended to reduce these effects. If carbon limits were to be imposed, the
company would examine the potential impacts of higher DSR levels to mitigate
the price impact on customers.

To meet the C02 limitation requirement, the model had to reduce gea.E
from the existing system's coal plants, and replace it with non-firirr" purchases.
The emissions used for non-firm purchases assumed a CCCT, which has lower
C02 emissions than a coal plant. In 2003 the model reduced generation from the
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Case Numbers and Utility Cost

Table 7-6

Case Numbers NFV Utility Cost in $M

Fuhire DSR Coal & Renewable Strategy Coal & Renewable Sh-ategy
Load Gas Price Sta-ategy AC. AR AC. SR NC. AR NC. SR AC. AR AC. SR NC. AR NC. SR

Low Medium Medium 2

Medium-Low Medium Medium 7

Medium Low Low 12
Medium Low Medium 16

Medium Low Accelerated 20

Medium Low High 24

Medium Medium Low 29

Medium Medium Medium 33

Medium Medium Accelerated 37

Medium Medium High 41

Medium High Low 46
Medium High Medium 50
Medium High Accelerated 54
Medium High High 58

Medium-High Low Medium

Medium-High Medium Low
Medium-High Medium Medium
Medium-High Medium Accelerated
Medium-High Medium High

Medium-High High Medium

High

High
High
High
High

High

Low Medium

Medium Low

Medium Medium

Medium Accelerated

Medium High

65

69
73
77

86
90
94
98

High Medium

13
17
21

25

30
34
38
42

47

51
55
59

62

66
70
74
78

81

83

87
91
95
99

102

4

9

14
18
22
26

31
35
39
43

48
52
56
60

67
71
75
79

92
96
100

5

10

15
19
23
27

32
36
40
44

49
53
57
61

63

68
72

76
80

82

84

89
93

97
101

103

38,040 38, 791 38,040 38, 791

41,419 41,939 41,582 41, 984

47, 167 47, 664 47, 188
46, 379 46, 878 46, 406
46, 334 46, 837 46, 361
46, 096 46, 598 46, 112

47,195
46, 337
46, 327

46,067

47, 153
46, 403
46, 305
45, 945

53, 278
52, 290
52, 137
51, 930

59, 980
58, 788

47,681
46, 802
46,809
46, 549

47, 652
46, 607
46, 687
46, 381

52, 410

53, 767
52, 785
52, 627
52, 423

53, 043

58, 639

60, 428
59, 243

47, 742
46, 894
46, 834
46, 563

50, 053
48, 541
48, 469
48, 015

54, 588
53, 449
53, 125
52, 886

61, 809
60, 508

47, 692
46, 901

46,857
46, 612

48, 224
47, 338
47, 270
46, 970

49, 925
48, 474
48, 534
48, 106

52, 682

54, 811
53, 664
53, 504
53, 257

56, 461

59, 049

62,024

60, 733
58, 519 58, 982 60, 250 60, 469
58, 255 58, 722 59, 984 60, 201

59,903 65, 092

Run Against

M. MG. MD. AC. AR

M. MG. HD.AC. AR

M. HG. MD. AC. AR

MH.MG.MD.AC.AR

N0x&

TSF

Level

Low

High

Low

High

Low

Low

High

Case Numbers

C02 Level

Low Medium High

301
304

307
310

313

316
319

302
305

308
311

314

317
320

318
321

NFV Utility Cost in $M
C02 Level

Low Medium High

303 46, 980 49, 155 54, 757

306 47,901 50,884 56,529

309 46,668 48,805 54, 156
312 47, 526 50,446 56, 310

315 47, 064 48,710 54, 401

53, 168
54, 454

55, 297 61, 341
57, 305 62, 697

T7-06,7.emiss/utility cost
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Average Annual C02 and NOx Emissions

Table 7-7

Case Numbers Average C02 Emission (1000 tons)
Coal & Renewable Strategy Coal & Renewable Strategy

AC.AR AC.SR NC.AR NC.SR AC.AR AC.SR NCAR NC.SR

12
16
20
24

29

33
37
41

46
so

54
58

65
69

73
77

86
90
94
98

13
17
21
25

30

34
38
42

47
51

55
59

62

66
70
74
78

81

83

87
91

95
99

102

14
18
22

26

31
35
39
43

48
52
56
60

67
71
75
79

92
96
100

5

10

15
19
23
27

32

36
4B
44

49
53
57
61

63

68
72

76
80

82

84

89
93
97
101

103

54, 226

57,215

62, 332
61, 259
60, 997
60, 614

63, 320
61, 972
61, 752

61,372

63, 527

62, 174
62, 012
61,653

67, 982
66, 937

66,745
66,498

73,566
72, 120
71, 856
71, 623

53, 488

56,205

61, 386
60, 366
60, 120
59,788

62, 494
61, 102
60, 915

60,533

62, 640

61,344

61, 089
60, 721

64, 142

67, 214
66, 106

65,861
65,621

66, 443

69, 465

72, 542
71,171
70, 918

70,701

71, 878

54, 226

56, 136

59, 351
58, 736
58, 574
58,380

59, 304
58, 589
58, 422

58,231

57, 339
57, 136

56,999
56,940

61, 888

61,205
61,334
61, 186

65, 268
64, 502
64, 285
64, 157

53, 488

55,863

58, 902
58,274

58, 103
57,903

58,807
58, 130
57, 963
57, 766

57, 783
57, 482
57, 226
57, 144

60, 987

61, 736
61, 076

60,886
60, 758

59, 828

64,276

65, 111
64, 350
64, 122
63, 994

62, 368

Average NOx Emission (1000 tons)
Coal & Renewable Strategy

AC.AR AC.SR NC.AR NC.SR

122

129

138

136
136
135

141

139
138
138

142
140
139
138

149
147
147
147

159
156
156
155

121

127

136

135
134
134

140

137

137
136

140
137
137
137

139

148
146
145
145

147

149

157
154
154
154

156

122

127

129
128
128
128

129

129
129
129

128
128
128
128

131
131

131
131

134
134
133
133

121

126

129
128
128
128

129
128
128
128

128
128
128
128

130

131
131
131
130

130

133

134
134
133
133

132

Run Against

M. MG. MD. AC. AR

M.MG. HD. AC. AR

M.HG. MD. AC. AR

MH.MG.MD.AC.AR

N0x&

TSF

Level

Low

Hi h

Low

High

Low

Low

High

Average C02 Emission (1000 tons) Average NOx Emission (1000 tons)

Low

57, 164
54, 754

56, 659
54, 356

58, 071

60,910
57, 222

C02 Level

Medium

48, 839
45,453

48,495
45, 312

High

39, 193
36, 847

39, 370
36, 424

52, 348 42, 884

52,964
48, 955

41, 914
40,218

Low

119
109

119
109

120

120
107

C02 Level

Mediuin

103
93

104
93

108

103
90

High

82
76

84
75

93

84
79

T7-06,7.emiss/utility cost
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Case Numbers and Total Resource Cost

Table 7-8

Case Numbers

Future DSR Coal & Renewable Sh-ate

Load Gas Price Strategy AC.AR AC.SR NC.AR NC.SR

Low Medium Medium

Mediiun-Low Medium Medium 7

Medium Low Low 12

Medium Low Mediiun 16

Medium Low Accelerated 20

Medium Low - High 24

Medium Medium Low 29

Medium Medium Medium 33

Medium Medium Accelerated 37

Medium Medium High 41

Medium High Low 46
Medium High Medium 50
Medium High Accelerated 54
Medium High High 58

Medium-High Low Medium

Medium-High Medium Low
Medium-High Medium Medium
Medium-Iiigh Medium Accelerated
Medium-Migh Medium High

Medium-Hi h Hi h

High

High
High
High
High

High

Low

Medium

Medium

65

69

73
77

Medium Low 86

Medium Medium 90

Medium Accelerated 94

Medium High 98

High Medimn

13

17

21

25

30
34

38
42

47

51

55

59

62

66
70

74
78

81

83

87

91

95

99

102

14
18

22

26

31

35
39

43

48

52

56
60

67

71
75
79

92

96

100

10

15

19
23

27

32

36
40

44

49

53

57

61

63

68

72
76

80

82

84

89
93

97

101

103

NPV Total Resource Cost in }M

Coal & Renewable Strate

AC. AR AC. SR NC.AR NC. SR

39, 310

42, 760

48, 071

47, 945

47, 791

47, 818

48, 099
47, 903

47, 784

47, 789

48, 057
47, 969

47, 762

47, 667

54, 241

54, 056

53, 711
53, 859

61, 013

60,684
60,269
60, 687

40, 061

43, 280

48, 568

48, 444

48,295
48, 320

48, 586

48, 368
48, 266

48, 271

48, 557

48, 173

48, 144
48, 103

54, 176

54, 730

54, 551
54, 202

54,352

54, 809

60, 535

61,461

61, 139

60, 731

61, 154

61, 799

39, 310

42,923

48, 092
47, 971

47, 818

47, 834

48, 647
48, 460

48, 291

48,285

50, 957

50,107

49, 926

49, 737

55, 552

55, 215

54, 699
54, 815

62, 841

62, 404

62, 000
62, 416

40, 061

43, 325

48,596
48, 467

48, 315

48, 333

49, 128

48, 903

48,727

48, 691

50, 829

50, 039

49, 992
49, 827

54, 448

55, 774

55, 430
55, 078

55, 186

58, 227

60, 945

63, 056

62, 629

62, 218

62, 633

66, 988

Rim Against

M.MG. MD. AC. AR

M. MG. HD. AC. AS

M. HG. MD. AC. AR

MH. MG. MD. AC. AR

N0x&

TSP

Level

Low

High

Low

Hi h

Low

Low

High

Case Numbers

C02 Level

Low Medium High

NPV Total Resource Cost in $M

301

304

307

310

313

316
319

302
305

308

311

314

317

320

303

306

309

312

315

318
321

Low

48, 545

49, 467

48,390
49, 248

C02 Level

Mediuin

50, 721
52, 449

50, 527

52,168

48, 630 50, 276

54,934
56, 220

57,063
59, 071

High

56, 322

58, 095

55, 878

58, 032

55,967

63, 107
64, 463

T7-08.case #/trc
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existing system by about 600 MW, in 2013 by 800 to 900 MW. Non-firm purchases
increased by about 250 MW, which did not vary by year or DSR strategy. The
requirement to limit C02 emissions to 1990 levels would likely result in nbn-coal
utilities increasing their generation to sell to utilities that have a high percentage
of their generation coming from coal. , j, i. d O^ili i-^«y-tr' */^

1-f'
\?. ^ (1~

Limiting C02 emissions to 1990 levels mcreased the NPV c^f utility costs by $4.5
billion under medium DSR and by $4 billion under high DSR. The limits
increased the NPV of total resource costs by $4.5 billion under medium DSR and
$3. 8 billion under high DSR. The levelized effect on real customer prices would
be 4.5 mills/kWh (about 10 percent increase) under medium DSR and 3.3
mills/kWh (about 7 percent increase) under high DSR.

The company prepared three tables (7-6, 7-7, and 7-8) which summarize
emissions, total utility cost, TRC, and case numbers for the base study plan and
the externality adder cases. They show the emissions versus cost trade-offs in
numerical form. The next section shows the equivalent information in graphical
forin.

^.
.

!/

.^

TRADE-OFF GRAPHS

The following graphs show the trade-off between emissions and financial results
assuming medium load growth and medium gas prices. The graphs compare
NOx and C02 emissions with three financial results (utility cost, customer price,
and total resource cost). The same patterns occurred in the cases with lower gas
prices or with higher load growth. The graphs illustrate:

Graph 7-9: UtUity Cost, C02 and NOx Emissions
Graph 7-10: Price, C02 and NOx Emissions
Graph 7-11: Total Resource Cost, C02 and NOx Emissions

The symbols on the graphs indicate coal and renewable strategies. Four points
on each graph have the same symbol. There are four black squares, four white
squares, four black triangles, and four white triangles. For example, the four
white squares represent results for the NC.AR combination (no-coal and any-
renewables). Each set of four points using the same symbol represents results
from the four DSR strategies. For each set of four points using the same symbol,
the lowest point on the utility and total resource cost graphs represents the high
DSR case, the next highest point represents the accelerated DSR case, then
medium DSR, and the highest represents the low DSR case. This is because
higher levels of DSR reduce total utility costs and total resource costs. On the
price graphs the opposite pattern occurs: the lowest of the four white squares
represents low DSR, the next highest medium DSR, then accelerated DSR, and
the highest represents the high DSR case. This is because higher levels of DSR
increase prices to customers. The same patterns repeat for each set of four
symbols.

N.^ ^
c.y

'J^
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Price, C02 and NOx Emissions
(Medium Load Growth, Medium Gas Price)

Graph 7-10
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Total Resource Cost, C02 and NOx Emissions
(Medium Load Growth, Medium Gas Price)

Graph 7-11
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All of the graphs show that no-coal is a lower-emission strategy than any-coal,
and that any-renewables is a lower-cost strategy than strategic-renewables. The
goal, however, is to find the combination of strategies that yields the solution of
both lowest costs and lowest emissions.

Graph 7-9 shows that the most favorable combination, for both emissions and
utility cost, is the NC.AR strategies (no-coal, any-renewables). Although the
NC.SR combination (no-cpal, strategk-renewables) yields lower emissions, it
does so at a higher cost. The AC.AR and AC.SR combinations have lower costs,
biri_sigiuficantly higher emissions. Graph 7-11 shows total resource cost with

°,2. and Nox emissions. The points follow a similar pattern as they do for the
utility cost graph (7-9). Graph 7-10, comparing price and C02 and NOx
emissions, also shows that the most favorable combmation is NC. AR. The lowest
points on Graph 7-10, from lowest price upward, are as follows:

any-coal, any-renewables, low DSR (black square);
any-coal, any-renewables, medium DSR (black square);
any-coal, strategic-renewables, medium DSR (black triangle); and
no-coal, any-renewables, low DSR (white square).

Moving from the lowest black square to the lowest white square (from any-coal
to no-coal) reduced C02 emissions by 5 percent, and increased prices by 1
percent. Moving from the lowest black'square to the lowest black triangle (from
any-renewables to strategic-renewables) decreased emissions by 1 percent, and
increased prices by 1 percent. Moving from any-coal to no-coal resulted in the
same customer price impact as moving from any-renewables to strategic-
renewables^ but the coal strategy change resulted in a greater emissions
reduction. In spite of tUs, the company believes it is more important at this time
to pursue the strategic-renewables strategy to gain needed' experience. Coal
gasification provides a potential method to achieve some of the same benefits of
the no-coal strategy with little customer price impact. If the only coal technoiogy
the any-cpal strategy could use were coal gasification, the emissions would be
lower with a slightly higher cost.

Another way to evaluate the emissions versus financial trade-off is to determine
how much emissions decrease as real levelized customer prices increase. In all
cases, the percentage reduction in emissions was greater than the percentage
increase in price, although the price impact was sometimes quite large. Table 7-
12 shows the percentage change in emissions with the percentage change in real
levelized customer prices for each of the externality adder cases, compared to the
appiopi iate non-adder case. Compared to Case #33 (medium load growth,
medium gas prices, and medium DSR), a 7.8 percent decrease in C02 emissions
could occur with a 1.4 percent increase in real levelized prices to customers. A
40. 5 percent decrease in C02 emissions would raise prices by 22. 0 percent. For
each of the cases, the percentage reduction in C02 and NOx resulted in increases
in real levelized customer prices. Similar relationships held under each of the
other cases.
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Changes in Emissions and Customer Prices
Table 7-12

Base case:

Case #301
Case #304
Case #302
Case #305
Case #303

Case #306
Base case:

Case #307
Case #310
Case #308
Case #311
Case #309
Case #312
Base case:

Case #313
Case #314
Case #315
Base case:

Case #316
Case #319
Case #317
Case #320
Case #318
Case #321

C02 Decrease NOx Decrease

from relative to from relative to

Base Case Price Change Base Case Price Change
(%) (ratio) (%) (ratio)

Case #33 - M.MG. MD.AC.AR

7.8%
11.6%
21.2%
26.7%
36.8%
40.5%

5.6
3.5
3.5
2.7
2.0
1.8

Case #41 - M.MG. HD.AC.AR

7.7%
11.4%
21.0%
26.2%
35.8%
40.7%

5.9
3.6
3.5
2.7
2.0
1.8

13.8%
21.2%
25.4%
33.3%
40.6%
45.3%

13.5%
20.6%
24.8%
32.4%
39.3%
45.4%

Case #50 - M.HG.MD.AC.AR

6. 6% 4. 6 13. 8%

15.8% 3.2 22.6%

31.0% 1.8 33.2%

Case #69 - MH. MG. MD.AC.AR

9.0%
14.5%
20.9%
26.9%
37.4%
39.9%

5.4
3.5
3.6
2.8
2.2
2.0

18.7%
27.5%
30.1%
38.9%
42.8%
46.7%

10.0
6.3
4.2
3.4
2.2
2.1

10.3
6.5
4.2
3.4
2.2
2.0

9.6
4.5
1.9

11.2
6.6
5.2
4.1
2.5
2.3

Price Increase

from

Base Case

(%)

1.4%
3.4%
6. 1%
9.8%
18.2%
22.0%

1.3%
3.2%
6.0%
9.5%
17.6%
22.2%

1.4%
5.0%
17.3%

1.7%
4.1%
5.7%
9.6%
17.3%
19.9%

T7-12.% change in emission



Results of Environmental Dispatch
using Externality Adders (1994)

Table 7-13

/vl>" (/^ ( 2^<-

f/^ ' ^^ ( J>^-r

Run against
NOx&TSP

C02
Case # 33

Existin Generation (MWa)
Renewable 23

Hydro 809
Cogeneration 0
Combined Cycle CT 4
Oil/Gas Fired 45

Coal 5,577
Simple Cycle CT 0
Pumped Storage 312
Total Generation 6,776

Non-Firm Transactions (MWa)
Non-Finn Purchases 128

Non-Firm Sales 420

#33 M.MG.MD.AC.AR

Low High
Low Med High Low Med High
301 302 303 304 305 306

23
809

0

5

32

4,948
0

312

6,134

364
87

Emissions 1000 tons
C02
TSP

NOx

Utili Cost
Operating Revenues ($M)

Costinmills/kWh

Total Resource Cost
Total Resource Cost ($M)

Cost in mills/kWh

54,170 47,978

138.6 119.4

11.0 10.1

2,135

47.8

2,139
47.8

2, 177

48.8

2, 181
48.7

23

809
0

9

91

4,540
2

310

5,790

618
0

44, 216
103.4

2,227
49.9

2,232

49.8

23

809
0

9

91

4,141
231

309

5,620

663
0

41, 138
82.4
6.8

2,328
52.2

2,332
52.1

23

809
0

9

57

4,708
0

306

5,919

485
0

45, 716
109.2

9.2

2,209

49.5

2,213
49.4

23

809
0

9

91

4,262
235

308
5,743

663
0

42, 367

92.5
7.8

2,304

51.6

2,308

51.5

23

809
0

9

91

4, 134

238
312

5,622

663
0

41,106

75.8
'6.1;

2,327
52.2

2,332
52.1

41

23

809
0

4

45

5,575
0

312

6,774

118
424

54, 160

137.8
11.0

2,132
47.9

2,137
47.7

#41 M.MG.HD.AC.AR

Low High
Low Med High Low Med High
307 308 309 310 311 312

23

809
0

5

32
4,938

0

312

6,124

364
94

47,880

119.1
10.0

2,174
48.9

2, 179
48.7

23
809

0

9

91
4,524

2

311

5,775

618
0

44,045

103.6
8.8

2,226
50.0

2,231
49.8

23

809
0

9

91

4,126
230
209

5,604

663
0

40, 985

83.6
7.0

2,326

52.3

2,331
52.1

23
809

0

9

57
4,698

0

307

5,908

481
0

45,596
109.4

9.2

2,206
49.6

2,212
49.4

23

809
0

9

91

4,247
234

5,728

663
0

2, 302.
51.7

2^07
51.5

23

809
0

9

91
4,118

238

311

5,606

663
0

42^02 40, 949

93. 1 75.2
7. 9 6.1

2,326
52.3

2,331
52.1

^
Q.
B
0

!
(ri

?
^

I
0

rp

I

w

(n
I-**
w

"d
!U

(C

0<
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Table 7-14

Results of Environmental Dispatch (cont.)
using Externality Adders (1994)

Run against
NOx & TSP

C02
Case # 50

Existin Generation (MWa)
Renewable 23

Hydro 809
Cogeneration 0
Combined Cycle CT 4
Oil/Gas Fired 45

Coal 5,577
Simple Cycle CT 0
Pumped Storage 312
Total Generation 6,776

Non-Firm Transactions (MWa)
Non-Firm Purchases 128

Non-Firm Sales 420

#50 M.HG.MD.AC.AR
Low

Low Med High
313 314 315

23
809

0

5

32

4,948
0

312

6,134

364

87

23

809
0

9

91

4,540
2

311
5,791

618
0

Eniissions 1000 tons
C02 62,331 47,978 44,216
TSF 139.7 120.4 108.0

NOx 11. 1 10. 1 9.1

Utili Cost
Operating Revenues ($M) 2,135 2,177 2,227

Cost in mills/kWh 47. 8 48. 8 49.9

Total Resource Cost
Total Resource Cost ($M) 2, 139 2, 181 2,232

Cost in mills/kWh 47. 8 48.7 49.8

23

809
0

9

91

4,141
231

312
5,622

663
0

69

23
809

0

5

52
5,602

0

312

6,809

170

376

#69 MH.MG. MD.AC.AR

Low High
Low Med High Low Med High
316 317 318 319 320 321

23
809

0

5

32

5,008
0

312

6,194

364
29

23

809
0

9

91

4, 659
1

310

5,908

619
0

23

809
0

9

91
4,253

238

312

5,742

663
0

23
809

0

9

61
4,788

0

298

5,994

521
0

23
809

0

9

91
4,377

237
306

5,859

663
0

23
809

0

9

91
4,253

238
311

5,741

663
0

41, 138 54,453 48, 557 45, 372 42, 269 46, 515 43, 522 42, 278
93. 3 147. 5 119.9 103. 1 84.4 106.9 90. 1 78.5

7.9 11.3 10.0 8.7 6.8 8.9 7.4 6.2

2, 328 2, 175 2,216 2,258 2,360 2,246 2,335 2,358
52.2 47.7 48.7 49.6 51.8 49.3 51.3 51.8

y
Ci

n>

9'
FJ

s

rd
1-t

I
n>

I
I
2.
w

^
^1
U)

"a

r
3>
n
0

2,332
52.1

2,179 2,221 2,263 2,364 2,250 2,339 2,362
47.7 48. 6 49.5 51.7 49.2 51.2 51.7
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ENVIRONMENTAL DISPATCH

Tables 7-13 and 7-14 show the operating results for 1994 from dispatching
PacifiCorp's system using environmental cost adders. The company increased
the operating cost of all resources by the amount of the adders in each of the 21
environmental cost adder cases.

The primary effects for PacifiCorp were an increase in non-firm purchases, a
decrease in non-firm sales, a decrease in emissions, and an increase in total utility
costs. Non-firm purchases in 1994 in the non-adder case were only 128 MWa.
That increased as the adder amount increased, between a range of 364 and 663
MWa. Using adders for enviromnental dispatch would only reduce emissions
for the region if all utilities used the same adder values, and all utilities used a
gas-fired plant as the marginal unit that supported all non-firm sales.

Non-firm sales by PacifiCorp in 1994 were 420 MWa in the non-adder case, but
zero in all the adder cases except for the lowest adder amounts, when the model
made 87 MWa of non-firm sales. This change greatly added to the total utility
costs, because normally the company can profitably sell excess generation on the
non-firm market, using that revenue to reduce prices to all retail customers.

Under these assumptions, PacifiCorp's emissions decreased in each adder case.
WhUe PacifiCorp's emissions are predicted to decrease m these cases, it is not
possible to conclude from this analysis whether regional emissions as a whole
would increase or decrease from the use of adders, or that overall environmental
quality would improve. Aside from the changes in non-firm transactions that are
embedded in the results, there are inter-regional changes in generation that could
have positive or negative environmental consequences, but that are not reflected
in the total company C02 and NOx emission decreases described above. For
example, higher levels of adders caused the SCE peaking generation to be used
more heavily for energy, displacing some of the company's coal generation. The
fact that the increased generation is most likely from CTs located in the Southern
California air basin raises the concern that net environmental impairment could
increase in a future with adders.

Total utility costs for 1994 increased from $2. 14 billion to a high of $2.33 billion in
the highest adder case. The 1994 price to customers averaged increases from the
non-adder case ranging from 0.8 mills/kWh to 4.2 mills/kWh.

ENVIRONMENTAL INSURANCE ^vi'-f"vn^^, \i''"
For purposes of risk analysis, the company calcula^d the amount of avoidable
environmental tax (looking on the adder as a pot^itial environmental tax). It is
avoidable by reconfiguring the generating systerrf (using existing coal plants less
and selecting new resources with lower emissions). The avoidable
environmental tax is the difference between the level of environmental tax from
system expansion which does not consider the environmental tax (a non-adder
model run), and the level of environmental tax from a re-confi ured system
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expansion which does consider the environmental tax (an adder model run). The
company calculated the total environmental tax for each model run by taking a
net present value of each year's tax.

The company also calculated an insurance cost associated with avoiding
environmental taxes. The insurance cost is the difference between the total utility
cost from system expansion which does not consider the environmental tax (a
non-adder model run), and the total utility cost from a re-configured-system-
expansion which does consider the environmental tax (an adder model run). In
the adder model runs, the model built and operated a more expensive system,
but that system avoided more environmental taxes. Thus the re-configuring of
the system can be considered insurance, since the higher cost from a different
system expansion may avoid or mitigate a potential future expense (the
environmental tax).

Tables 7-15 and 7-16 show that it would cost the company about $40 to insure '.
against $100 in potential environmental taxes. The $40/$100 ratio is fairly ^ ,
constant across all levels of adders and across different load growth levels, gas ,//''
prices, and DSR levels, with slightly higher insurance costs under Ugher gas^^.!
prices and higher load growth. fl'l, l?. ^£ 
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Another strategy that the company could select would be a flexible resp nse to
the possible environmental tax. The company could select th same
"environmental" resources as in adder case #301, but dispatch the r sources
without the envirorunental tax until a tax was in place. The company . repared
case #324 to evaluate the cost of implementing this flexible response. Ca e #324 is
case #301 (low NOx/TSP and low C02 adders with medium DSR) ith non-
environmental dispatch. Case #325 is case #307 (low NOx/TSP an low C02
adders with Ugh DSR) with non-environmental dispatch. Cases #3 and #325
provide the impact of minimizing the tax by only reconfiguring the system
(while operating the system as if the adders or enviromnental tax were not in
effect). Table 7-17 shows the results of these two additional cases. It compares
the non-environmental runs (cases #33 and 41) with the environmental runs
(cases #301 and 307) and the flexible response runs (cases #324 and #325). Cases
#33, 301, and 324 used medium DSR; cases #41, 302, and 325 used Ngh DSR.

In millions of dollars, case #33 had a 50-year NPV utility cost of $46^337; case #324
had a cost of $46, 763, for an additional cost over case #33 of $426. Case #301 had a
cost of $46,980, for an additional cost over case #33 of $643. Thus selecting new
resources using adders while dispatching the system using actual costs increases
total costs by $426, but selecting new resources with adders and dispatching with
adders costs $643. The flexible response of selecting new resources using adders,
but not immediately dispatching them using adders, would allow the company
to spend only $426 as insurance. Then, if an environmental tax were imposed, the
company could switch from a non-environmental dispatch to an environmental
dispatch. This strategy lowered the insurance cost from $643 million (case #301)
to $426 million (case #324) for a savings of $217 million. The results for case #325
using high DSR provided similar results.



Environmental Cost Adder Cases
Environmental Tax Insurance

Run against
NOx & TSF

C02
Case # 33

Ene Sales and Generation MWa

1 Load and Pump Storage 9^94
2 Non-Firm Sales 456

3 Existing Resources 7,289 7,269
4 Non-Fu-m Purchases 152 171

5 New Resources 2^24 2^251

*33 M.MG.MD.AC.AR

Low High
Low Med High Low Med
301 302 303 304 305

9^61
416

9,165
382

6,890
238

2,433

9, 144
156

5, 675
342

3,297

9,145
523

6^82
169

2,931

9,144
428

Hig
306

9, 144

45

6, 106 5,049
341 334

3,138 3,821

Avera e Annual Emissions in 1994-2013 1000 tons

6 C02 61,972 57, 164 4B, 839
^ NOx 139 119 103
8 TSP II 10 9

Cost of Environmental Adder "Tax" million

50-year NPV
9 - Comparison Case 17^67 34,953
10 - Environmental Adder Case 15.726 2Z.951
11 Savings of 50-yearNFV from 1,M1 7,002

the Comparison Case

Financial Results with End Bffects to 2043 million

50-year UUlity Cost NPV
12 - Comparison Case
13 - Environmental Adder Case

14 Incremental Utility Cost due to
Altered New Resource Choices

39, 193 54,754 45, 453 ; 36, 847

7

109
9

93
8

76
6

^'

46,337 46^37 46,337
46. 980 49, 155

643 2,818

52, 540 25, 624 43, 211 60, 797

33.537 21378 31.568 35.593
19,002 4^4< 11,643 25,204

46, 337 46,337 46, 337 46, 337

5A257 47.901 50.884 S6.529
8,420 1,564 4,547 10,192

50-year Total Resources Cost NFV
15 - Comparison Case
16 - Environmental Adder Case

17 Incremental Total Resource Cost due to

Altered New Resource Choices

47,903 47,903 47,903 47,903 47,903 47,903 47,903

19.467 52. 449 S8.09;
1,564 4,547 10,192

Insurance Cost er 100 of Potential Tax

18 UUIity cost (Line 14 / Line II)
19 Total Resource Cost (Line 17 / Line 11)

64S

39
39

40
40
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Table 7-15

^,

41

9,276
418

Low

307

9,259

342

#41 M.MG. HD.ACAR

Low High
Med High Low Med High
308 309 310 311 312

7,269 7,296

154 173
2^84 2,145

9,165
379

6,916
248

2^93

9,144
156

5^16
344

3,153

9, 144
449

6,631
190

2,786

9,144
407

37
37

40
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44
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35
35

39
39

9,144
65

6,221 5,062
345 334

2,998 3,826
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111097 9 8 6
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Table 7-16

Environmental Cost Adder Cases (cont.)
Environmental Tax Insurance

Run against
NOx&TSP

C02
Case # 50

Ener Sales and Generation MWa

1 Load and Pump Storage 9,284

#50 M.HG.MD.AC.AR

Low

Low Med High
313 314 315

2 Non-Finn Sales

3 Existing Resources
4 Non-Firm Purchases

5 New Resources

398

7^05
151

2,339

9,280
411

7,216
147

2,341

9,221
465

7,039
145

2,517

8 TSP 11 10

Cost of Environmental Adder 'Tax" million

50-yearNPV
9 - Comparison Case 17,447
10 - Enviromnental Adder Case 15.894

11 Savings of SO-yearNPV from 1,553
the Comparison Case

Financial Results with End Effects to 2043 million

50-year UBUty Cost NPV
12 -Comparison Case 46,403 46,403 46,403
13 - Environmental Adder Case 47.064 4?,71(
14 Incremental USUty Cost due to 661 2^07

Altered New Resource Choices

50-year Total Resources Cost NPV
15 -Comparison Case 47,969 47,969 47,969
16 - Environmental Adder Case 48.630 50, 276
17 Incremental Total Resource Cost due to 661 2^07

Altered New Resource Choices

Insurance Cost er 100 of Potential Tax

18 UUlity cost (Line 14 / Line 11) 43 43
19 Total Resource Cost (Line 17 / Line 11) 43 43

9,155
415

6,199
201

3, 184

Avera e Annual Emissions in 1994-2013 1000 tons
6 C02 62,174 58,071 52^48 42^84
7 NOx 140 120 108 93

9 8

35, 093 52, 740

29.722 36341
5^71 16399

46,403

54.401
7,998

47,969

55,967
7,998

49
49

69

66,937
147

11

52, 290

54, 056

Low

316

10,932 10,909

469 457

6,991 7,029

151 138
4^73 4,214

50
50

#69 MH.MG.MD.AC.AR
Low High

Med High Low Med
317 318 319 320

10,802
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6,518
237

4,529

5,708
350

4,898

6,405
153

4,747

17,367 34,953

15.606 2Z2S

1,761 7,167

52, 540

33.766
18,773

25,624

Z1,3M
Via

52, 290 52^90

53. 168 55. 297
878 3,007

52, 290

61^41
9,051

52, 290

54.454
2,1M

High
321

10.796 10,795 10,769 10,769

146 495 477 58

5^62 4,892
315 312

5^84 5,637

60.910 52,964 41,914 57,222 48,955 40,218
120 103 84 107 90 79
109 79 7 6
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31565 35.280
11,645 25,517
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Environmental Cost Adder Cases
Environmental Tax Insurance in Low NOx & TSP / Low C02 Case

Table 7-17 <^"'
No

Adder

Case

Case # 33

Energy Sales and Generation (MWa)
1 Load and Pump Storage 9,294
2 Non-Firm Sales 456

Adi^F Case #301
Regul Envir.
ispatch Dispatch
324 301

Existing Resources
Non-Firm. Purchases

New Resources

7,289

152
2,324

9,291
493

7,369
155

2,275

Average Annual Emissions in 1994-2013 (1000 tnnsl
6 C02 61,972 60,696
7 NOx 139 12g
8 TSP 11 11

Cost of Environmental Adder "Tax" fmillion $)
50-year NPV

9 - Comparison Case 17,367
10 - Environmental Adder Case 16.626
11 Savings of 50-year NPV from 741

the Comparison Case

9,261
416

7,269
171

2,251

15. 726
1,641

Financial Results with End Effects to 2043 (miljion^l
50-year Utility Cost NPV

12 - Comparison Case 46,337
13 - Environmental Adder Case 46.763 4&280
14 Incremental Utility Cost due to 426 643

Altered New Resource Choices

No Adder Case #307
Adder Regular Envir.
Case Dispatch Dispatch
41 325 307

9,276
418

7,269
154

2,284

57, 164 61, 372
119 138

10 11

17,222

46, 067

9,287
423

7,390
167

2,167

60, 178
128

11

16.498
724

46.288
221

9,259
342

7,296
173

2, 145

56, 659
119

10

15.606
1,616

46, 66f

601

50-year Total Resources Cost NPV
15 - Comparison Case
16 - Environmental Adder Case
17 Incremental Total Resource Cost due to

Altered New Resource Choices

47,903

18
19

Insurance Cost per $100 of Potential Tax ̂ $)
Utility cost (Line 14 / Line 11)
Total Resource Cost (Line 17 / Line 11)

48.309
407

57
55

48. 545
643

39
39

47,789
48, 009

221
48.390

601

37
37
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COMPARISON OF ADDERS AND MULTI-ATTRIBUTE TRADE-OFF

Adders have become the most common way to analyze the impact of external
costs on utility resource planning and find resource plans which lower
emissions. PacifiCorp wanted to try an approach which would provide
information about alternative ways to lower both emissions and costs. The inulti-
attribute trade-off approach (MATO) offered that possibility. The MATO
approach can identify resource strategies which lead to a solution of lower
emissions with lower costs. The adders approach identifies a resource plan
which would minimize emissions by minimizing system costs assuming a
spedfied level of adders, but it does not address whether an alternative resource
plan would lead to similar or lower emissions with lower total costs. However,
by using six alternative levels of adders the company could examine the fa-ade-off
between cost and environmental performance. This approach to the use of
adders demonstrated the benefit of not beginning the analysis with a pre-
determined adder level.

RA.MPP-3 used both the adders and the MATO approaches, and both provided
useful information, but each had its limitations. However, the company believes
the limitations of the adders approach are inherent to that methodology, whereas
the limitations of the MATO approach were primarily a function of how it was
applied in RAMPP-3.

One way to compare the results from the two approaches is to add points from
the adder cases to a trade-off graph. Beginning with the utility cost/C02 graph
(the top half of Graph 7-9), Graph 7-18 adds two sets of six adder cases. All of the
cases on Graph 7-18 used medium load growth and medium gas prices. One set
of six adder cases used medium DSR and one set of six used high DSR. The
adder cases with medium DSR are slightly higher on the cost axis than the
comparable adder cases using high DSR. The adder cases extend to a much
higher cost level and to a much lower emission level, thus compressing the base
study plan cases from the MATO analysis into the bottom right hand corner. The
24 cases do not produce a curve. They produce more of a straight line from the
upper left corner to the lower right corner of the graph.

Of special interest are four cases which fall in the low-cost area, two from the
adders cases and two from the MATO analysis. Case #301 is the lowest cost case
from the adders set using medium DSR. Case #307 is the lowest cost case from
the adders set using Ugh DSR. Case #43 from the MATO analysis was a no-coal,
any-renewables case with high DSR (the lowest white square). Case #44 from the
MATO analysis was a no-coal, strategic-renewables case with high DSR (the
lowest white triangle). All achieved similar cost levels and similar emission
levels, but arrived there by different means, as shown on Table 7-19. Cases #43
and #44 could not use IGCC coal, since they were no-coal cases, so they had to
rely on additional cogeneration to minimize costs. A combination of IGCC coal
with some cogeneration can achieve very similar cost and emission results
compared to all or almost-all cogeneration.



Utility Cost and C02 Emissions
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Resource Additions After 20 Years: MATO vs Adders
Table 7-19

DSR
Renewables
Cogeneration
IGCC Coal
Peaking Resources

C02 Emissions
NPV Utility Cost

Case # 43

1^03

1,032

1,402

58,231
46,563

44

1303
529
854

1,402

57,766
46,970

301

1,071

438
1,262
1,000

57,164
46,980

307

1,303

320
1,145

968

56,659
46,668

learned an important lesson from the MATO versus adders analyse^
mRAMFP-3. The successful use of MATO depends on the strategies
and'the'afternatives for each strategy. If PadfiCbrp's use of the MATO ap]
had incorporated a wider variety of resource strategies wa a

"of alternatives for each strategy, the results would have been more
informative. ^A l(, *, \', (^^ ^-?'? ^ P*^0 f/l^
RAMFP-3 tested three strategies: DSRJ coal and renewables. ^ It didn't tes^t
aTternative leve'ls of cogeneration (a ma}oi contributor to lowered emissrons ̂ and
Kduced'costs)"'RAMPP-3 included no fetrategy to meet Peakm8need^_It^

that" distinguishing between pymped storage and SCCTs as
resource strategies would have producer meaningful results.

The alternatives within each strategy a^so limited the results from the MATO
?sis. The coal strategy included 6nl)| two alternatives: any-coal and noycoa^

wi'tho"ut'distTngu'ishing b°etween pulverizl^ed and IGCC technologies and without

lishing0 for'example, a limit of oply one or two new coal units. It^als
rested Snlv two renewable strateg ies: any-renew ables and strategic-

renew'abTes" In'most of the cases the an|y:renewabies strategy resulted in fewer
renewable'additions than the strategic-r^newables strategy, but in some cases it
resulted"'in more'renewable additions. Tijierefore, its results were not linear.

The company intends to refine the MA^'0 approach for RAMPP-4, totestm^re
;ies/to refine the alternatives foj- the "strategies, and to do

analy^is~ina more focused way (fewer leases under each strategy) to
entire study plan of a manageable size.
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RENEWABLE ANALYSIS

The Portfolio chapter describes three types of renewable resources: wind,
geothermal, and solar. This chapter discusses what PacifiCorp is currently doing
to gain experience with these renewable resources. It also explains the primary
barriers to renewable resource development and results of the model runs for the
two renewable strategies and the renewable sensitivity shidies.

The main attraction of renewable resources is that nature continually replenishes
the energy source, as opposed non-renewable resources, that use fossil fuels. The
company wants to gain improved understanding and experience with renewable
resources at the commercial stage to reduce coit and operational uncertainties;
help the renewables industry to understand and address cost and operational
issues; learn from other utilities that are developing renewable resources on a
larger scale due to higher avoided costs; and gain these benefits without having
to make large investments.

FACIFICORP'S ACTIONS

Integrated resource planning does not provide a way to determine whether
purchasing or building renewable energy is more beneficial to the company's
customers. It is difficult to define and compare the costs and benefits associated
with each renewable resource project because those costs and benefits depend
on the specific project and the specific site. The company tries to address the
trade-offs on a case-by-case basis in contract negotiations and project
development discussions.

pa51 ^°rP s. aPProach to gaining experience with renewables is to join with other

utilities to invest in larger projects, so each utility gains operating experience
w , t.he te<:hnology- PacifiCorp is participating in joint wind and solar projects,
including a wind farm in southwest Washington, a Wyoming wind farm, and the
Solar II project in California. The company is also participating in four
photovoltaic(PV) projects. The Background and Action'Plan chapters of the
report provide a discussion of these projects and their technologies.

The company is gaining experience with a range of photovoltaic (PV)
applications and technologies. PV devices have been used for several years on
company facilities to power remote telemetry and repeater equipment and
aircraft warning beacons on transmission structures, where they have proven to
be cost effective. Besides these niche, off-grid applications, the company has
initiated several remote and grid-connected PV demonstrations, with the
objective of gaining practical and technical experience and testing the economics
of such applications. In 1993, the company developed guidelines that encourage
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PV applications where they are a cost effective alternative to new grid
connections. The guidelines^entify line extension requests that could be more
economically served by (IsolteS) PV systems. When the company receives such
extension inquiries, the company informs the customer of the PV alternative and
provides information on possible consultant and vendor sources. By tracking
such requests, the company will over time be able to evaluate its potential role as
a supplier of such services as well. p.'u ̂  '-'^ ,

The company does not yet have the experience and knowledge it needs to make
large-scale renewable resource commitments; however, increased experience
should reduce the uncertainties and resolve some of the issues related to
renewables. Currently, the unique characteristics 6f renewable resources present
significant uncertainties that the integrated resou rce planning process cannot

fully address. Experience with the initial<gresfi can provide the knowledge
necessary to reduce these uncertainties. Often these issues are operational and
not easily quantified; they are therefore difficult to test and evaluate with a
capacity expansion planning model.

In addition to directly participating in projects, the company participates in a
number of regional and national processes and forums dealing with renewable
issues. Such groups as Portland General Electric's Renewable Resource
Collaborative Work Group, the OPUC's UM 550 proceeding, and ongoing efforts
such as the Northwest Advisory Council for Wind Energy, the OSU Wind
Research Cooperative and EEI's Renewables Committee are part of this activity.
These groups help to define the role of the utility, regulatory agencies, and
developers with respect to renewable resource development, and share technical
and resource planning information.

The company's most up-to-date source of information is developers. PacifiCorp
is continuously evaluating proposals from developers, ^ny any point in time,
the company typically has on-going conversations witR from five to ten
developers about specific project proposals. The company's current projects
and its ongoing discussions with developers have influenced its views regarding
the value of a Green RFP

Green RFP

Included in the company's strategic goals are targets for renewable resource
acquisition: 200 MWa by 2001 if the early projects prove to^be cost-effective
resources. A Green REP or Renewable Set-Aside in an open RFP is one possible
approach to meeting this acquisition goal. Another approach is to take
advantage of opportunities to acquire renewable resources at competitive prices
through negotiations with developers who approach the company with
unsolicited projects. PacifiCorp has been successfully using the second
approach to acquire renewable resources and has no plans for a Green RFP or
Renewable Set-Aside. Should the company find it difficult to identify cost-
effective renewable resource opportunities through unsolicited prosals, then a
Green RFP or Renewable Set-Aside may be appropriate.
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The company's actions to acquire experience with a range of renewable resource
technologies will provide the benefits that may be gained through a Green RFP
or Renewable Set-Aside in an open RFP. One "of those benefits is" understanding
the marketplace (price, terms, availability, etc. ) for renewable resources.
Developers continually approach PacifiCorp with proposals for specific
projects, often projects which they have submitted to other'utilities in a formal
bidding process or in an unsolicited process. A second benefit is gaining
operating experience with renewable technologies. The two wind projects in
which the^ company is participating (Columbia Hills in Washington and Foote
Creek in Wyoming) participation in Solar II, and photovoltaic projects now
being installed on buildings within PacifiCorp's service territory are providing
that experience. PacifiCorp does not believe a Green RFP or Renewable Set-
Aside would provide experience that would be any more valuable than the
experiences being gained through the current unsolicited bidding process and
the current renewable resource projects.

Until the company gains experience with the two current wind projects,
acqumng more wind resources does not appear to be a likely course o'f action.
PacifiCorp is in discussions with several geothermal developers. Solar resources
are the most expensive of the renewable technologies/and the company's
ParticiPation in Solar II and four current photpvoltaic projects are exploring the
solar technologies which have the best potential fit with the company's system.

pacifiCorp has assessed what its role should be in fostering technological and
other advances that deliver customer benefits. The company concluded that it
must closely track technological developments and actively foster the
commercialization of appropriate advances. Basic research and development
(R&D)' best performed by the manufacturers of power-generating equipment,
develops new technologies and products to the point of demonstrated
technological feasibility. PacifiCorp then applies the technology into
commerdally viable operations by solving the myriad and challenging
technological, institutional, communication and control, and integration
problems of moving an emerging technology from the stage of demonstrated
feasibility to the stage of commercial viability.

-^i-ic?>rp- beli,eYes its current approach balances two sometimes competing
goals. One goal is to diversify the company's resource mix with more renewable
resources; the second goal is to keep prices as, low as possible to meet the
^>.n!Pe^ljve. m etP. lace'. BY usin? a omPetitlyf-£rocesSI-where . I"enewabks
must corr|pete against each other and againsfa roaaeTitandard, the company is
better abl'e to balance these competing issues. .-Jk^t '<t^A'"^rf

In the development of renewable generation, the company's objectives are to
demonstrate renewable generation alternatives to confirm their commercial
readiness, I confirm achial operating cost and performance characteristics, address
system integration issues, and assess environment benefits. All of these objectives
c-^^^, mtt ,throu8h the company's current process of taking advantage of

!lrLS?l.i5^eA^ b_ut quent an va"ed' opportunities to acquire competitive
renewable resources, gaining needed experience with each technokigy, and then
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moving forward with those technologies which prove to b^ cost effective in price
and operations. PacifiCorp is developi ng its renewable targets within its

strategic planning and IRP 'processes. TUs gives the company the flexibility
needed to adjust fiiose targets as market conditions and technology change.

BARRIERS TO USING RENEWABLE RESOURCES

Based on its own experience and knowledge, PacifiCorp has identified some key
concerns about renewable resources. The main barriers for the company in
developing renewable resources are: 1) higher cost than other technologies, 2)
more uncwtain costs than other technologies, 3) energy production that depends
on the local seasonal and daily weather, and 4) siting difficulties. Other barriers
indude inadequate valuation of non-price factors, especially the lack of fuel
price risk and environmental benefits of renewables. PacifiCorp wUl make an
effort to improve the modeling of non-price factors, such as fuel price risk and
environmental impacts, in RAMPP-4.

Higher Cost than Other Technologies

Renewable resources generally cost more than other technologies. In the
RAMPP-3 portfolio of resources, wind resources were the most cost competitive
renewable resource. With the pre-2000 tax credit, the real levelized cost of wind
in Utah was 55 mills/kWh, and 63 mills/kWh in OWC, compared to pulverized
coal resources in the 29 to 32 mills/kWh range, and cogeneration in the 45 to 48
mills/kWh range. Table 8-1 shows the cost of supply-^de resources with no
adders, and then with the six levels of adders used in the Environmental Analysis
chapter. Backup for Table 8-1 is available in the Modeling Appendix. With the
addition of sufficiently high environmental costs (the Nghest of the six adder
levels), wind with the federal tax credit became the least expensive of the sypply-
side resources in the portfolio. This comparison, of course, ignores the obvious
but difficult-to-quantify differences in value between intermittent and
dispatchable resources. Without adders, geothermal resources under base
RAMPP-3 assumptions had a real levelized cost of 81 mills/kWh, which did not
become competitive even if the Nghest level of environmental cost adders. Solar
resources are not yet cost competitive with or without adders in the range used
in RAMPP-3.

Industry experts expect the costs of all renewable technologies to decline in the
next few years, for two reasons: technological advances and 2) economies of scale
as utilities increase renewable resource acquisitions. The federal government
will increase its spending on renewable energy research by 36 percent in fiscal
1994, to $347 million. The wind industry has been developing new technology to
reduce the costs of wind-powered generation and is marketing that technology to
utilities. The amount of commercial power generated from wind is now about
2,500 MW worldwide, and growing. Makers of solar thermal and PV equipment
are continuing to improve'their technologies. Perhaps RAMPP-4 or RAMPP-5
will reorder resources based on a lower cost for some of the renewable
technologies.



Impact of Environmental Adders on Portfolio Costs (in 1994$)

Table 8-1
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Description

Utah Coal

Wyo Coal

Utah IG CT

Wyo FB Coal

Utah FB Coal

OWC Cogeneration 1
Utah Cogeneration 1

OWC Cogeneration 2

Utah Cogeneration 2

Utah Combined Cycle

OWC Combined Cycle

Wyo Combined Cycle
Utah Wind with Tax C

Utah CC CT Convert

OWC CC CT Convert I- 1<;C6'

Wyo CC CT Convert h 1 (it.

OWC Wind with Tax C

Utah Wind without Tax C

Wyo Wind without Tax C

OWC Wind without Tax C

Utah Geothermal

Total
Resource Cost

(Mills/kWh)

31.08

32. 50

34. 31

35. 07

41.49

42. 84

43. 36

43.55

46. 67

47.23

47. 66

52. 91

53. 64

53. 64

55.23

60. 40

65. 57

65. 57

73.04

74. 78

Low NOx and TSP

C02

Low Medium High

47. 93

45.49

46. 02

45. 25

46. 60

48.00

48.19

51.56

52. 12

52. 55

52. 91

58, 53

58.53

60.12

60.40

65.57

65. 57

73. 04

74.78

58.27

65.30

54. 55

59.97

60.20

51.46

54. 02

54. 21

57. 90

58. 46

58.89

52.91

64. 87

64. 87

66. 46

60. 40

65.57

65. 57

73. 04

74.78

73. 61

82.67

67. 60

74.44

74. 37

54. 98

56. 33

60.04

60.23

64. 23

64. 79

65. 22

71.20

71.20

72. 79

60. 40

65. 57

65. 57

73.04

74.78

High NOx and TSP
C02

Low Medium High

49. 85

55. 76

47. 72

48.21

46. 01

47. 36

48.94

49. 13

52.55

53. 11

53. 54

52. 91

59. 52

59. 52

61. 11

60.40

65. 57

65. 57

73.04

74.78

65. 19

73. 13

55. 01

62. 20

62. 38

52.22

54.96

55. 15

58. 88

59.44

59. 87

52. 91

65. 85

65. 85

67. 44

60. 40

65. 57

65. 57

73. 04

74.78

80.52

90. 50

68. 05

76.67

76.56

55. 74

57. 09

60. 98

61.17

65.22

65. 78

66. 21

72. 19

72. 19

73. 78

60.40

65. 57

65. 57

73. 04

74.78
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More Uncertain Costs than Other Technologies

Uncertain costs are a barrier to the purchase of a technology. However, more
experience over time with each technology will reduce the cost uncertainty. The
number of utilities that are getting involved in renewable resource projects is
growing, and they will be sharing the results of their experiences with one
another. PadfiCorp stays well-informed of other utilities' experience with
renewable technologies.

Energy Production Depends on Weather

Wind and solar energy are intermittent power sources. They produce electricity
only when the wind blows or the sun shines. As a result, they are not
dispatchable (they cannot be turned on when needed if the wind isn't blowing or
the sun isn't shining), unlike traditional fossil-fueled resources. However, the
Solar II project in southern California may be able to demonstrate the feasibility
of storing solar energy during on-peak sunshine hours for use during off-peak
hours. The degree to which wind or solar power is available when customer
loads are higher can mitigate their non-dispatchability. Solar is the most
compatible for meeting daily peaks because people use electricity most during
daylight hours. Solar also provides the best match for seasonal peaks in summer-
peaking areas. Wind is best for winter peaking areas. PacifiCorp is studying the
issues involved in matching an intermittent resource with the company s loads to
better understand how to maximize the benefits to the system of the different
renewable technologies.

Low-cost energy storage technology would make these resources more
dispatchable by providing greater reserve capabilities. If special equipment can
store the electrical output for use when the utility system needs it, it won t matter
when the wind blows or the sun shines. Storage methods such as batteries,
compressed air and hydrogen are all under development by various firms in the
energy industry.

Utilities are becoming increasingly interested in studying resource needs and
resource alternatives for specific sites. For example, photovoltaic (PV) resources
can provide electricity for remote sites, where line extensions to connect a
customer to the utility grid would be very expensive. PV may also become cost
effective as an alternative to upgrading distribution equipment when load grows
in a particular area. Utilities are giving more consideration to the costs of
accommodating pockets of load growth on the distribution grid. The Action
Plan chapter provides examples of PadfiCorp's use of PVs.

Siting Difficulties

Renewable resources can be difficult to site, mainly because of environmental
and aesthetic concerns. Siting of wind plants must minimize bird mortality from
contact with the blades of the machines. Wind plants also need to avoid areas
where their operation would threaten rare or endangered species or interfere
with bird migratory patterns. Wind farms, solar facilities, and geothermal
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equipment can also present visual barriers to scenic areas. They need to avoid
areas with pre-emptive uses, such as parks, wilderness and scenic areas, and
sacred sites. Rangeland or other open areas may allow multiple uses.

Non-Price Factors

For sound resource planning, it is important to give adequate value to non-price
factors. Factors other than price are qualitative rather than quantitative and are
therefore difficult to measure. Non-price factors include how much a resource
avoids fuel price risk, contributes to resource diversity, and reduces
environmental impacts.

Avoidance of fuel risk is one of the most valuable characteristics of renewable
resources. Wind and solar resources have high capital costs but no fuel costs.
Once built, there is no risk of fuel cost increases. The price of some fossil fuels
can fluctuate, and utilities may be forced to raise their prices to recover
unexpected increases. Nevertheless, the high capital cost of renewable resources
presents a high risk to utilities, because almost all of the resource's costs occur in
the first year. This exposes the utility to more capital carrying costs and exposes
customers to a greater price impact.

Resource diversity is important in resource planning, because it can reduce some
of the risks facing utilities. If one technology becomes more expensive or begins
performing poorly, a utility can rely more on plants that use other technologies.
However, diversity carries costs of its own. Each utility tends to have one
technology that is the least expensive for it, due to geographic position and
resource availability. The utility will probably have Its resource mix heavily
weighted in that technology because of its low-cost advantages. More use of
renewables would increase a utility's resource diversity, but often at a cost that
would make the utility's product more expensive.

Including environmental impacts in the planning process increases the relative
benefits of renewable resources over fossil-fueled resources. RAMPP-3 includes
environmental impacts in two ways: first by comparing emissions with various
financial measures for different resource strategies, and second by adding
externality cost adders to the operating cost of each new resource. The
Environmental Analysis chapter describe! the results of these analyses. The
company used the results of the environmental analyses in developing the action
plan, which calls for investigation of the IGCC clean coal technology and staged
development of renewable resources.

The IRP process and regulatory proceedings are useful forums to address
renewable resource planning issues. PacifiCorp will continue to learn more
about renewable resources through participation in various groups, meetings,
and conferences, and through direct participation in projects. The company's
environmental goal and its desire to acquire cost-effective resources to reduce
future price risk for customers provide incentives for developing renewable
resources and including them in future resource planning.
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MODEL ANALYSIS RESULTS

The analysis plan provides two types of information about renewable resources.
First, the strategy alternatives of any-renewables and strategic-renewables
provide information on the cost and price impacts of early renewable projects.
Second, three sensitivities altered the input assumptions for renewable resources.

Renewable Strategies

The company developed bvo renewable strategies from its environmental goal
(develop'200'MWa of renewable resources by 2-001 if proven to be cost-effective
with other company resource options). The two renewable strategies tested the
impact of early renewable development on emissions, utility costs, customer
prices, and total resource costs.

Half of the runs in the base study plan used the any-renewables strategy, and half
used the strategic-renewables strategy. The any-renewables sta-ategy allowed the
model to select renewables if they were cost effective compared to other
resources. The strategic-renewables strategy required the model to add a
specific amount of renewable resources each year through 2001 to meet the
company's strategic goal targets. This strategy also did not allow the model to
add any additional renewable resources during those years. Thus, for the first
eight years, all of the strategic-renewable cases have exactly the same amount
added'- 529 MW. This 529 MW of installed capacity, plus the Washington and
Wyoming wind projects, results in 200 MWa of renewable resources by 2001 as
called for in the environmental goal. The existing system includes the Foote
Creek and Columbia Hills projects in Wyoming and Washington, respectively.
Therefore, the financial results for both strategies include the costs for these two
projects.

When the model selected renewables, it always selected wind, because it was the
only renewable resource which became cost competitive with the other supply-
side alternatives under any of the cases. Because wind resources have a low
availability factor, the company assumes it can rely on about 300 MW if installed
capacity is 1,000 MW. Thus, 1000 MW of wind resources compares with 300 MW
of coal resources.

For medium or higher load growth, the model added wind resources in the any-
renewables cases only under a no-coal strategy. Under medium load growth, the
model added wind only if the case used Mgh gas prices; then it added from 2, 100
to 3,200 MW of wind resources. With no-coal and high gas prices, renewables
were the only alternative. Under medium-high load growth with no-coal, the
model selected 4,000 MW of wind with high gas prices. Under high load growth
with no-coal, the model selected 5,450 MW of wind with high gas prices. These
cases resulted in higher utility costs and total resource costs because of the high
gas prices and the selection of the more expensive wind resources.
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The strategic-renewables strategy reduced emissions by only about one percent
m the medium load growth, medium gas price, medium DSR cases. In spite of
this low emissions reduction, the company believes that renewable resources
have other benefits, such as resource diversity and lack of fuel price risk wMch
increase their potential value to the system.

To determine the cost to the utility, customers, and society of following the
strategic-renewables strategy, the company calculated the average cost difference
between all of the any-renewables cases and all of the strategic-renewables cases.
For utility cost, the average difference in NPV of 50 years of revenue requirement
was $397 million. For the medium load growth with medium gas cases, the
difference^ was sUghUy greater. Under medium DSR and any-coal, the difference
in NPV of 50 years of revenue requirement between the any-renewables and the
strategic renewables was $465 million, under medium DSR and no-coal the
difference was $443 million, under high DSR and any-coal the difference was
$482 mUlion, and under high DSR and no-coal the difference was $406 million.
For real levelized customer prices, the average difference was 0.38 mills/kWh,
meaning customers would pay an average of'0. 83 percent more under strategic-
renewables than under any-renewables.

Table 8-2 shows the annual average nominal mills/kWh that would result from
different renewable strategies and different DSR strategies under medium load
growth medium gas prices, and a no-coal strategy, and at the end, the real
levelized mills/kWh over the entire 50 year period:

Nominal Mills/kWh by Renewable and DSR Strategif
'Table 8-2

Any-RenewabIes
Medium DSR

1994 47.8
1995 49.8
1996 50.4
1997 50.9
1998 52.2
1999 53.9
2000 55.2
2001 56.4

2013 90.2
Real
Levelized 45.6

Strategic-Renewables Any-Renewables
Medium DSR High DSR

47.8
49.8
50.4
51.0
52.6
54.8
56.3
57.9

91.2

47.1

47.9
50.2
51.0
51.9
52.8
54.5
55.8
56.9

90.7

47.0

The real levelized price impact of the strategic-renewables strategy (over the any-
renewables strategy) is almost the same as the real levelized price impact of the
high DSR strategy (over the medium DSR strategy), but the real levelized price
masks timing differences. For the first five years, the strategic-renewables
strategy has less of a price impact than does the'high DSR strategy, and then it

p'^^
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Table 8-3

Renewables Sensitivities

Resource Selections by 10th Year (2003)
Run agamst

Geothermal

Lower 0% inflation

m.mg Renewable Rate
Sensitivity md.nc.ar Cost on 0 & M

Case* 35 261 262

Winter Peak a ad in 2003

1 NaKveLoad 9,273 9,273
2 Firm Sales 1, 195 1, 195

3 Reserve Requirement 1.479 1.479
4 Total Requirements 11,947 11,947

5 Existing GeneiaKon 9^82 9,582
6 Firm Purchases 317 317

7 New Resources

8 DSR 608 608
9 Renewable 0 1^50

10 Cogeneration 1,058 510
11 Combined Cycle CT 0 0
12 Coal 0 0

13 Peaking Resources 393 521
14 Total Resources 11,948 12,888

Annual Ene in 2003 MWa

15 Native Load 6,634 6,634

16 Pump Storage/Peak Rehim 405 418
17 Firm Sales 1,410 1,410
18 Non-Fimi Sales 461 468

19 Total Requirements 8,910 8,930

20 Existing Generation 7,141 7, 133
21 Finn Purchases 364 367
22 Non-Finn Purchases 108 144

23 New Resources

24 DSR 348 348

25 Renewable 0 424

26 Cogeneration 887 436
27 Combined Cycle CT 0 0
28 Coal 0 0

29 Peaking Resources 77 22
30 Total Resources 8,925 8. 943

9,273
1,195
1.479

11,947

9,582
317

608
0

913
0

0

522
11,948

6,634
407

1,410

12S
8^76

7,151
368
162

348
0

776
0

0

M

8,889

#35 M.MG.MD.NC.AR
Wmd

Inflation Rate Reserve Conhibution 20%

on 0 & M 1.2 times Set to More

0% 2.5% Higher Winter Energy
263 264 265 266 267

9^73
1,195
1.479

11,947

9^82
317

608
0

1,058
0

0

383
11,948

6,634
405

1,410

la
8,910

7,141
364
108

348
0

887
0

0

zz
8,925

9,273
1,195
1.479

11,947

9SS2
317

608
0

1,058
0

0

322
11,948

6,634
405

1,410
A61

8,910

7,141
364
108

348
0

887
0

0

zz
8,925

9^73
1,195
1.479

11,947

9^82
317

608
0

1,058
0

0

383
11,948

6,634
405

1,410

161
8,910

7,141
364
108

348
0

887
0

0

zz
8,925

9^73
1,195
1.479

11,947

9^82
317

608
300
922

0

0

342
12,071

6,634
395

1,410

SSL
8,896

7, 135
364
116

348
105
773

0

0

fi2
8,911

9^73
1,195
1.479

11,947

9,582
317

608
493
833

0

0

386
12^19

6,634
405

1,410
423

8,942

7,124
364
116

348
233
693

0

0

zz
8,955

3
B

n>

00
0

?
s
00

I
I
ro

w

B-
w

i-=i

û
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Table 8-4

Renewables Sensitivities

Resource Selections, Emissions and Financial Results

20

21

22

23
24

25

26

27

28

29

30

31

32

Run against

m.mg

Sensitivity md.nc.ar
Case» 35

Winter Peak Caoacifcir_in 2013 (MW)
1 Native Load 11,206

2 Finn Sales 437

3 Reserve Requirement JJSgfi
4 Total Requirements 13, 229

5 Existing Generation
6 Firm Purchases

7 New Resources

8 DSR

9 Renewable

10 Cogeneration
11 Combined Cycle CT
12 Coal

13 Peaking Resources
14 Total Resources

Annwl Bnergy in 2ni.'UMWaji
15 Native Load

16 Pump Storage/Peak Rehun
17 Firm Sales

18 Non-Firm Sales

19 Total Requirements

Existing Generation
Finn Purchases

Non-Fimi Purchases

New Resources

DSR

Renewable

Cogeneration
Combined Cycle CT
Coal

Peaking Resources
Total Resources

9, 196

262

1, 071

0

1, 180

0

0

isa
13,230

7, 998

460

841

au
9,612

7,087

442

266

613

0

1, 068

0

0

150
9,626

Geothermal

Lower 0% inflation
Renewable Rate

Cost on 0 & M
261 262

11,206
437

U86
13,229

9, 196

262

1,071

2,058

510
0

0

1.593
14, 690

7,998

427

841
2SZ

9^63

7,071

435

255

613

608

467
0

0

u»
9, 576

Average Annual Emissions in 1994-2013 (1000 tonst
C02

NOx
58^89

129

Finandal Reaulla wiUi End EffensJSL2i!12
SO-yearUtUityCost

33 NPV at 8. 8% (millions) 46, 894
34 Real Levelized (mills/KWh) 46.68

50-year Total Resources Cost
35 NPV at 8.8% (million $) 48,460
36 Real Levelized (mills/KWh) 45.62

57, 231

128

47,078

46, 86

48, 643
45. 79

11, 206

437
L5S6

13,229

9, 196

262

1,071

246

913
0

0

LSffl
13,230

7,998

451

841

au
9,602

7,087

442

269

613

234

826

0

0

U4
9, 615

58, 338

129

47, 139

46. 93

48, 705

45. 85

«35 M.MG.MDJiC.AR
Wind

Inflation Rate Reserve Contribution

on 0 & M 1^ times Set to

0% 2.5% Higher Winter
263 264 265 266

UW,
437

L58S
13,229

9, 196

262

1.071

0

1. 180
0

0

L52B
13^30

7,998

460

841

312

9^12

7JOS7

442

266

613
0

IflfiS
0

0

isa
9^26

58^89
129

46^94

46. 68

48, 460

45. 62

11^06
437

UK
13,229

9, 196

262

1, 071

0

1, 180
0

0

L52B
U,230

7, 998

460

841
313

9,612

7.087

442

266

613
0

1,068
0

0

15Q

9,626

58, 589

129

46, 894

46. 68

48,460

45. 62

11.21K
437

U8i
13, 229

9, 196

262

1, 071

0

1, 180
0

0

L52Q
13,230

7, 998

460

841
212

9,612

7,087

442

266

613
0

1,068

0

0

150

9,626

58, 589

129

46, 894

46. 68

48,460

45. 62

11^06
437

L5S6

13,229

9, 196

262

1,071

300

1, 032

0

0

L421
13^53

7, 998

453

841

2B
9^85

7,091

442

269

613

105

937
0

0

ua
9,600

58^79
129

47,018

46. 81

48^84

45. 74

20%
More

Energy
267

1)^06
437

1^86
13,229

9,1%
262

1,071

493

931
0

0

Utf
13^01

7, 998

443

841
312

9^01

7^79
442

267

613

233

842

0

0

338
9^15

58. 012
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47J056

46. 84

48, 621
45. 77
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reverses. From 1999 onward, the strategic-renewables strategy has the greater
impact. However, the company made its decision to pursue the strategic-

renewables approach on more than an initial five-year price advantage over the
high DSR approach. The benefits of the strategic-renewables strategy include
confirming renewable resources' cost effectiveness and operating conditions to
be positioned for greater acquistion should conditions warrant.

Renewable Sensitivities

To further analyze renewable resources, the company performed seven
sensitivities, shown on Tables 8-3 and 8-4. Four sensitivities addressed costs, and
three addressed performance characteristics. All of these sensitivities used
medium load growth, medium gas prices, medium DSR, no-coal and any-^
renewables strategies. The no-coal strategy was necessary to prevent the model
from selecting coal, the lowest cost resource, to meet resource needs.

The first renewable sensitivity addressed a future reduction in the cost of wind.
The company first reduced the cost of wind by 20 percent. This had no effect on
resource choices; the cost differential was not large enough to make wind less
expensive than cogeneration. The company determined that the capital cost of
wind plants, in addition to the tax credit, would have to decrease by $600 for
wind to be less expensive than cogeneration. The first sensitivity, case #261,
therefore reduced the capital cost of wind by $600. Table 8-5 shows the costs of
wind including the tax credit and the $600 reduction.

Capital Costs of Wind
Table 8-5

owe

Initial Capital Cost $1, 120
Transmission 120
Total $1,240

Tax Credit ($315)
Capital Cost with Tax Credit $925

Sensitivity Credit $600
Capital Cost for Case #261 $325

UTA

$1,150
212

$1^62

($400)
$962

$600
$362

WYO

$1,150
212

$1^62

($400)
$962

$600
$362

Under this assumption, the model selected 1,350 MW of wind during the first 10
years, and 2,058 by the end of 20 years, and reduced the amount of cogeneration
selected This increased costs and prices very little, because of the assumption of
very inexpensive wind.

The next three renewable sensitivities addressed the inflation rate used for O&M
costs, one for geothermal resources and two for wind. In order to accomplish this,
the company used a modeling convenience of splitting the variable O&M expense
between that category and th~e fuel category. This allowed the model to see part
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of the O&M expense increasing faster than inflation. Case #262 used a zero
inflation rate for O&M costs of geothermal resources. In all the other cases
geothermal O&M costs increased with the gas price assumption used in that case.
Since the company modeled geothermal acquisition as a purchase, the logical
conclusion was that geothermal prices would track competitive market
conditions, and the driver of energy markets is likely to be natural gas prices.
Therefore, the company modeled gas O&M costs to follow gas prices. With gas
price inflation on O&M, the model selected no geothermal in the comparison
case. With no inflation the model selected 246 MW of geothermal, but not until
the 2009-2013 time period. This increased the NPV of utility cost and TRC
slightly, and real levelized mills/kWh by 0.25 mills.

Cases #263 and #264 altered the inflation rate for O&M costs on wind resources.

Case #263 used a zero rate, and case #264 used a 2. 5 percent rate. All the other
runs used 1.25 percent, the middle of the range of estimates available from
developers. Neither of these had any effect on resource selections.

The final three renewable sensitivities altered various performance characteristics.
Cases #265 and #266 addressed the largest uncertainty related to wind - the
capacity contribution that wind can provide at the time of the system peak
demand. It is a function of both the strength of the wind and the performance of
the wind turbine equipment. The RAMPF-3 assumption was that wind's peak
contribution was about 90 percent of its average level of generation. If wind
velocity were constant during the day, average generation would be a good
estimate of expected peak contribution. However, ongoing studies indicate very
little correlation between system peak and maximum generation from wind
resources. Therefore, the company assumed that wind's contribution at the time
of system peak was 90 percent of its average level of generation. To test the
sensitivity of results to this assumption, the company first increased it by 20
percent, case #265, but that had no impact on resource choices. The company next
altered wind's peak contribution to its average winter generation. Under the
winter assumption, the capacity factor for wind in the OWC area was 19 percent.
For wind in the WYO and UTA areas the capacity factor was 59 percent. Under
this assumption the model selected 300 MW of wind in the first 10 years, but no
more during the second 10 years. It had almost no impact on costs or prices.

The last sensitivity addressed the amount of energy available from wind
resources. Case #267 assumed that wind plants can produce 35 percent more
energy per kW of wind turbines than assumed in the base cases. The company
arrived at this percentage after testing increasing amounts until the model began
selecting more wind. With the 35 percent increase in energy output, the model
selected 493 MW of wind, all during the first 10 years. The cost and price
impacts were minimal.

The company drew two primary conclusions from the renewable sensitivities.
First, they indicated that the renewable industry needs to lower costs significantly
before renewable resources will be cost-competitive with other supply-side
technologies (due to initial costs, O&M costs, and operating characteristics).
Second, they indicated that if the company erred in the renewable input
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assumptions used for the base study plan, those errors would have to be quite
large to affect modeling results. The company recognizes that the renewable
industry is in a development stage, and the input assumptions for RAMPP-3 will
need to'be carefully revisited for the next IRP process.
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QUESTIONS AND ANSWERS

Members of the company's public advisory group requested that the company
provide responses to several issues and questions which may arise froin the
RAMPP analyses, but which the RAMPP analyses do not directly answer.
Therefore, this chapter discusses those issues and questions. The company
recognizes that these answers did not receive the same level of review and
discussion in RAG meetings as did the RAMPP inputs and analyses, and that the
answers provided may not apply to all states.

What is the relationship between the wholesale marketplace and RAMFP?

Retail electric operations are the core of PacifiCorp's business. PacifiCorp plans
and acquires its resources based on retail needs. However, its wholesale
operations play an important role in allowing the company to efficiently use its
power system and reduce the cost burden on retail customers. The company
bases its wholesale sales decisions on the benefits they can provide to retail
customers.

The company has years of experience in selling bulk power to other utilities and
power distributors. The merger between Pacific Power and Utah Power
positioned PacifiCorp very well for wholesale activity. PacifiCorp's diverse
service area, with both winter and summer peaking, enhances the company's
wholesale business opportunities. The company has interconnections with more
than 50 other utilities in four regions: the Pacific Northwest, California, Rocky
Mountain region, and the Desert Southwest. Over the next two to four years, all
of these regions except the Rocky Mountain area will probably require
additional resources. As a result of new transmission access through Palo Verde,
and additional transmission access through an agreement with Arizona Public
Service Company, PacifiCorp has more flexibility to reach the southern
California markets. However, competition for existing wholesale markets should
remain intense in all regions.

Wholesale sales currently represent about one-fourth of PacifiCorp's total
electric sales. PacifiCorp has two types of wholesale sales: "regular sales for
resale" (about 8 percent of PacifiCorp's wholesale sales) and "special sales"
(about 92 percent of PacifiCorp's wholesale sales). Regular sales for resale, also
known as tariff or requirements sales, are firm sales to other utilities served
directly off PacifiCorp's own power system and are within PacifiCorp's service
area. Special sales are to other electric utilities outside the company's service
area. Special sales may be either non-firm or firm. Non-firm sales are available
on an hour-by-hour basis depending on the availability of resources, and may be
interrupted under certain conditions.
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Firm special sales represent 70 percent of all wholesale sales for PacifiCorp. Firm
sales provide a reliable source of power to the purchaser; the seller may not
interrupt or ciutail most sales. They can be short- or long-term, or cover specific
seasons. Short-term sales are usually one year or less. Long-term sales may cover
15 to 30 years, although in many long-term agreements the parties may mutually
agree to terminate the agreement before the contract term expires.

Selling power on the wholesale market helps the company meet its revenue
requirements, which reduces the cost burden on retail customers. PacifiCorp
uses the "revenue credit" regulatory treatment to lower retail revenue
requirements. This means the company first assigns all capital costs and
expenses to the retail jurisdictions, including the costs of serving wholesale load.
The company deducts wholesale revenues from total costs to determine the
revenues needed from retail customers.

Long-term wholesale contracts also provide stable revenues should an economic
dow'nturn affect retail and short-term wholesale sales. PacifiCorp signs long-
term contracts with major utilities on a take-or-pay capacity basis. Such
contracts are not susceptible to fluctuations in local economies.

Wholesale sales also benefit PacifiCorp's retail customers by allowing the
company to capture supply-side resources as they become available on the
market. Since it is difficult to time resource acquisitions to exactly match retail
load, wholesale sales can provide flexibility to more efficiently utilize resources
when they become available. The Company can acquire resources needed for
future retail loads and use them for wholesale sales until needed for retail loads.
By purchasing supply-side resources as they become available on the market,
PacifiCorp can pay a lower price than it would have to pay for a corresponding
resource In the future. In this way the Company is able to capture an economic
resource ahead of its needs and hold it for the future benefit of its retail
customers.

Because PacifiCorp plans and acquires its resources based on retail needs,
RAMPP-3 included only existing wholesale sales. The model used data on the
price and term for each contract. When an existing sale is scheduled to termmate,
it was no longer included as firm load in RAMPP-3. PacifiCorp does not project
new wholesale sales; it is too difficult to forecast the size and type of sales that
might occur. Instead PacifiCorp makes wholesale sales as opportunities arise
that will maximize the efficiency of its system and complement its retail sales.

PacifiCorp stays attuned to wholesale sales opportunities through frequent
contacts with 'other utilities. It also evaluates other utilities' requests for
proposals when they openly solicit power from the wholesale market.
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How does RAMPP consider acquisitions?

The RAMPP portfolio did not include acqmsitions of existing resources, such as
froin another utility, as potential resources. Each acquisition is unique, so no
model can be "typical. " Acquisition of a generating plant is often part of a multi-
faceted agreeinent that includes a wholesale sale, transnrussion arrangements or
power exchange agreements. Acquisitions cannot be projected years in advance,
which is required for long-range planning. PacifiCorp uses the RAMPP
framework to evaluate potential acquisitions. RAMPP provides the basis for
avoided costs, which the company uses to analyze the cost effectiveness of any
potential acquisition.

The company also analyzes both the regulated and unregulated emissions from
any potential acquisition. Craig units 1 and 2 both have surplus S02 allowances
from the Clean Air Act Amendments, at expected capacity factors, while Hayden
units 1 and 2 and Cholla unit 4 are deficit. The Company intends to meet these
allowance deficits with part of its surplus from other units. This leaves a
substantial company-wide surplus available for other purposes.

As for carbon dioxide emissions, the company has adopted a strategic goal
calling for continued investigation and testing of cost-effective strategies to offset
future increases in carbon dioxide emissions. The four offset pilot projects
discussed in tMs chapter involve planting trees to sequester carbon. The
company also is exploring other methods of offsetting emissions, such as
recovery of coal bed methane. The company's first sniall-scale pilot projects
suggest carbon may be sequestered in trees for a cost of about $2/ton of carbon.

PacifiCorp continues to monitor all emissions from its fossil fuel generating
plants, and will continue to consider the impact of increased emissions when
evaluating whether to acquire additional plants.

How has the Company used competitive bidding to acquire a portion of its
resources?

Competitive bidding is a process required, in different forms, by several of the
states served by PacifiCorp. Bidding for resources is one method the company
may use to review and compare resources. The bidding process also provides
resource developers with an opportunity to assess opportunities within the
market. PacifiCorp issued its first Request for Proposals (RFP) in October 1991
for both supply-side and demand-side resources. The company received 48
proposals ranging from combustion turbines (21 percent) to cogeneration (65
percent) to renewables (14 percent). In June of 1992, the company selected two
supply-side resource proposals and three demand-side resource proposals for
final contract negotiations. The five proposals totaled 12 MW/ One of the
supply-side projects is currently selling energy to the company, and is in
negotiations to sell capacity. The other supply-side project is negotiating to
determine the contract terms. The first demand-side project is a residential
multi-family program to wrap water heaters and pipes and install low-flow
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showerheads in two states. The project completed its work in Washington, and
began work in Utah. The second program is commercial lighting retrofit in Utah,
which is now auditing buildings; installation will occur in 1994-1995. The third
is retrofit of large commercial buildings in Utah, which is in the final phases of
contract negotiations. Plans are for installation in 1994-1996.

TMs experience allowed the company to examine resource acquisitions and
priorities from a different perspective. PacifiCorp learned that competitive
bidding works best when a utility is as specific as possible about its resource
needs. The KFP also revealed several non-price factors that an evaluation should
consider. In some cases, non-price factors may be even more important than cost.
For example, one important non-price factor is the location of the potential
resource. ' For a multi-state utility such as PacifiCorp, resource location is
critically important. Other non-price factors in evaluating the RFP proposals
include environmental factors, the experience of the developer in successfully
bringing a project on line, and fuel supply security.

PacifiCorp did not create a new resource market or expand the existing one by
issuing an RFP. A number of the proposals were from developers who had
previously approached the company. A broad range of developers continues to
approach PacifiCorp outside the formal bidding process. FacifiCorp learned
that competitive bidding can help the company develop guidelines for
evaluating future supply- and demand-side resource acquisitions and provide a
benchmark against which the company can measure its own programs. Bidding
requirements"should be flexible and suited to the specific needs of each utility.
PacifiCorp is working with state regulators to encourage the adoption of bidding
requirements that are compatible with a multi-state territory.

PacifiCorp plans to issue another RFP after completing the RAMPP-3 report.
The company will use what it learned from the first KFP process and from the
RAMPP-3 analysis to define resource needs. The company intends to solicit for
50 MW in its next RFP. However, PacifiCorp will not limit its resource
acquisition to proposals submitted in response to an RFP. The company will
continue to evaluate all resource opportunities as they arise.

Within 90 days following submission of the company's IRP with the regulatory
commissions, PacifiCorp plans to file its RFP with the Oregon, Washington and
Utah Commissions for their review. The schedule ordered by the Washington
Utilities and Transportation Commission CWUTC) allows 60 days for comments
and an additional 30 days to submit their recommendations to PacifiCorp.
Within another 30 days PacifiCorp would formally seek solicitations. Assuming
the final IRP is submitted in mid-April, PacifiCorp would be seeking
solicitations with its formal RFP by mid-November 1994. This schedule does not
appear to conflict with that required in any other states in wNch PacifiCorp
serves. The WUTC has recently completed a rulemaking proceeding to modify
its competitive bidding rules. The result of that rulemaking resolved most of the
major differences between the Oregon and Washington rules. (Utah does not yet
have formal competitive bidding rules). The remaining major RFF conflict
among the state regulations is whether to combine or separate the demand-side
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and supply-side bids. The WUTC requires that they be combined, while the
Oregon Commission has ordered them to be separate.

How are the RAMPP results used in the development of avoided costs?

RAMPP-3 medium load growth, resource cost data, and resource assumptions
^T^eT i..se to devel°P ^yoided costs, adjusted for known changes since the
RAMPP inputs were finalized for modeling work.

The company created a load and resource plan using the RAMPP-3 data on loads
and existing resources to identify periods of resource sufficiency (no additional
deferrable resources are needed to meet forecasted capacity and energy needs)
and to identify the potentially avoidable resources when new deferrable
resources are required. The existing resources from the RAMPP-3 analyses
included 1) demand-side resources which represent the company's commitment
to the development of programmatic conservation; 2) upgrades to existing
thermal, hydro, transmission and distribution systems which are part of the
company's long-range maintenance and life extension programs; 3) a 1992
agreement that allows the company to build and own a '50 MW cogeneration
facility at James River Corporation's pulp and paper mill in Camas, Washington;
4) a 150 MW simple cycle combustion turbine built by the company in Arizona
in accordance with existing contracts; and 5) two wind projects in Washington
and^Wyoming. For RAMPP-3, known changes since the inputs were finalized for
modeling work included. 1) a wholesale sale to the City of Redding, 2) a power
purchase^ contract with US Generating Company for power from the Hermiston
project, 3) a generic summer capacity purchase, 4) the Idaho irrigation load
control program, and 5) gas prices between the medium and low RAMPP-3
forecasts.

Under medium load growth PacifiCorp would not require any new deferrable
resources to satisfy either winter peak or total energy load until 1999. Thus the
avoided cost calculations can be broken into two distinct periods. The short run
is a period of winter capacity and total energy sufficiency (1994 - 1998) in which
!., eaY?ided ?os!s are {3as^d on the marginal production cost of existing resources
plus the cost of purchasing summer capacity. Summer capacity additions are
necessary beginning in 1994. The summer capacity component of avoided cost
prices was based on a generic three-month summer capacity purchase. This
P-u^f^se-:?at?^? the.c?I?Pa?lys. inte?ltion to Purchase power to meet any system
capacity shortfalls until the load and resource balance analysis indicates a need
for additional energy jesources and capacity resource requirements in both
winter and summer. The price assumed for the summer capacity purchase is
consistent with the company's SCE winter capacity purchase.

?1 __?-% rl^.n .^or avoi^e<^ costs .is a period in which new resources are required
it?-^Il°/innen -^isumm^r a?d wmter caPacity and energy to meet the company's
loads (1999 and beyond). Avoided costs during the long-run period are based on

cost combined cycle combustion turbine. A combined cycle combustion
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turbine was selected as the measure of avoided cost beginning in 1999 because it
provides both capacity and energy, is deferrable, and its cost is easily defined.

Has PacifiCorp considered using different load decrements in the calculation
of avoided costs?

Currently, to calculate avoided costs, PacifiCorp reduces assumed load growth
by 50 MW, and analyzes the impact of that 50 MW reduction on resource costs.
In the past, PacifiCorp calculated avoided costs for different load decrements;
the results were very close to avoided costs using a 50-MW decrement.

How has PacifiCorp addressed the problem of using avoided costs from a
previous IRP for determining a DSR cost effectiveness level in the current
IRP?

PacifiCorp calculates avoided costs using the best information currently
available. ' The level of cost effectiveness for DSR measures in the current
RAMPP uses avoided costs from the previous RA.MPP. Avoided costs in the
previous RAMPPs have been very similar, reflecting only evolutionary changes.
The Company's avoided cost methodologies since the time of the first RAMPP
have been very similar. The method has ivolved over time to reflect the specific
resources which were avoidable and the specific types of avoidable resource
needs faced by the Company - capacity needs and energy needs. The changes in
avoided costs mainly reflect evolutionary changes in the Company itself such as
acquisition of resources, development of new load forecasts including new
wholesale sales, changes in gas price forecasts, and changes in other resource
costs for owned resources and for purchased power. The repeated iterations of a
RAMPP process that would be necessary for a convergence of an output and an
input avoided cost would be prohibitively time consuming. In addition, the
impact of converging the two would be small. Therefore, the company feels it is
not in the best interest of its customers or shareholders to expend the time and
resources necessary; converging the two avoided costs.

^
How does the RAMPP process take into account the issues associated with
Clean Air Act compliance?

Congress addressed sulfur dioxide (S02) emissions under Title IV (Acid Rain)
provisions of the 1990 Clean Air Act Amendments (CAAA). By the year 2000, the
CAAA permanently caps S02 emissions at 8.9 million tons per year from fossil-
fired plants, which is a 10 million ton reduction (or approximately 50 percent)
from i960 levels. The CAAA also requires a 2 million ton reduction in oxides of
nitrogen (NOx). The CAAA creates-S02 allowances, allocated to each electric
generating unit in the United States, wNch are tradable and salable commodities.
Each allowance constitutes a federal authorization to emit one ton of S02 per
year. The CAAA bases a plant's allowances on that plant's emissions from 1985-
1987 and classifies each plant as Phase I or Phase II, depending on their level of
S02 emissions. The industry refers to utilities like PacifiCorp, wUch own only
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Phase II Planfs'as Phase n utilities; Phase I utilities own Phase I plants. Phase I is
the period 1995 - 1999; Phase D begins in 2000. Phase I plants are all east of the
Mississippi River. A utility may use Phase I allowances in the 1995-1999 time
frame or bank them for use during Phase H. Phase I plants will require the
greatest amount of emission reductions using the most intensive and costly
measures. The utilities that own these plants must develop an optimum
compliance strategy.

Because their plants are cleaner operating. Phase H utilities already comply with
Phase I requirements. Phase II utUities must have sufficient sulfur dioxide
emission allowances to operate their thermal generating units beginning in the
year 2000. Each utility must monitor emissions from each generating unit to
assure that actual emissions do not exceed their allocated allowances. PacifiCorp
is a Phase II utility, due primarily to the use of lower-sulfur coal and pollution-
control equipment. PacifiCorp and other western utilities use coal with a sulfur
content that can be as much as six times less than that of eastern and midwestern
coal. Additionally, PacifiCorp customers have paid over $700 million to install
S02 scrubbers to reduce emissions at the company's plants.

,, ^1"''^''
Except as associated with Phase I substitution transactions as discussed below,
PacifiCorp will not receive annuaj^llowances until Phase II. Starting in the year
2000, the company expects tp/receive about 180, 000 allowances each year.
Operation of _the company's generating plants will require more than 143, 000
allowances. This will leave some 37,000 surplus Phase II allowances. If' the
^?^??^ly-receive? ?d^qu??e allpwances to operate its system at fairly high
capacity, as expected, it will not have to develop a compliance plan or undertake
expensive compliance actions. New equipment to continuously monitor
emissions at each plant will require some additional expense, and some
technologies for reducing nitrogen oxide emissions as necessary to meet Title IV
NOx standards.

The CAAA provides a substitution option. A Phase I utility can contract with a
^ s,ej1 utilityto substitute allowances in one time period for those in another.
PacifiCorp applied for an allocation of Phase I substitution allowances for an
dlowance sale to Illinois Power. The agreement is subject to the Environmental
Protection Agency's approval of the substitution plan for Blinois Power.

PacifiCorp's first use of its allowances will be to support operation of its thermal
system, including future additions to the system.*' It will retain a reasonable
^s ?.n of.sllrp s. allo'yances to accommodate potential changes in the
operation of its units and to protect against unforeseen contingencies. The
company will market any remaining surplus allowances.

some parties have questioned whether the company should reduce production
at some of its generating plants to be able to sell additional allowances. If the
?°m??^ were ,to reduce^Production at a generating plant to free up allowances
to-s. e ^ market price for those allowances would have to be greater than the
^^f. f55ukin.g replace^,ent Power; Only then would such a "strategy benefit
PacifiCorp customers. The price for surplus allowance will develop from

?^tr
^ '^^.1

if
t^
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market conditions, including the cost to prospective purchases of bringing their
systems into compliance, auctions of allowances, and the development of futures
markets. The current market price for S02 allowances appears to be about $160
per ton of S02 emissions, which toanslates to about 0. 13 mills/kWh, or less than
$0.005/kWh. The cost of all new coal-fired resources includes this cost, which the
company would incur either as an opportunity cost (fewer allowances available
to sell) or as a direct cost (the need to acquire additional allowances). The cost of
new resoiirces or purchased power is about $0.04 to $0.06 per kWh. Thus the cost
of acquiring replacement power is at least 10 times the what the company would
gain by decreasing production at its current coal plants and selling more
allowances. The company will periodically reassess its strategy as the allowance
market develops.

How is the company using pilot projects to explore methods of offsetting C02
emissions from its plants?

As part of the company's environmental goal, PacifiCorp is testing strategies to
offset emissions of carbon dioxide (COz). While the scientific jury is still out on
how carbon emissions may affect climate, the company believes it is prudent to
begin exploring low-cost ways to offset C02 emissions. The company's
demonstration projects will be useful in developing policies for using carbon
offsets as a cost-effective way to counter the emissions of greenhouse gases.

Other offset techniques under consideration include recycling coal ash and
recovering methane from mines. PacifiCorp has retained the services of an
outside consultant to assist in the technical evaluation of the current projects and
to help in the evaluation of future offset opportunities. PacifiCorp recognizes
that offsets such as those achieved through forestry are only one component of an
overall carbon strategy that includes renewable resource development and
helping customers conserve energy.

Two projects are currently underway, and two additional projects are under
development:

Rural Reforestation in Oregon.
PacifiCorp is working with the Oregon Department of Forestry (ODF) to
assist non-industrial landowners plant trees on private lands currently
covered with grass or light brush. Under an agreement with the
landowners, FacifiCorp provides 75 percent of the landowner's costs for
site preparation and planting for those who agree not to harvest for 45
years. For landowners willing to agree not to harvest for 65 years,
PacifiCorp pays 100 percent of the landowner's up front costs. Through
this project, landowners planted approximately 200 acres in the 1992 - 93
planting season, and another 400 acres in the 1993-94 planting season. The
company estimates that the cost of carbon sequestration in this project is
about $2 per ton of carbon. PacifiCorp is dedicating a total of $200,000 to
this pilot project for plantings last season and this season.
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Shade Tree Planting.
PacifiCorp, in partnership with a non-profit organization called TreeUtah,
is planting shade trees in eight different neighborhoods around the Salt
Lake valley. The project tests the use of urban trees to offset carbon
emissions in two ways: by absorbing carbon and reducing cooling load by
shading homes, thereby reducing fossil fuel generating needs. The trees
(about 1,400) are being planted around houses and multifamily dwellings
to achieve maximum benefit in reducing both cooling and heating
requirements. With the assistance of work underway by the U. S. Forest
Service, PacifiCorp will monitor the success of the delivery mechanism
and determine the carbon benefit. Evapotranspiration from a tree, wMch
reduces the "heat island effect, " and shade from a tree make up over 90%
of an urban tree's carbon benefit. The remainder is from actual carbon
sequestration as the tree grows. The cost of carbon sequestration in Salt
Lake is $15 to $30 per ton. PacifiCorp has dedicated $100, 000 to this pUot
project.

Reforestation of Fire-Damaged Lands in Eastern Washington
hi 1991, fire damaged over 50,000 acres of privately owned forested land in
northeastern Washington and western Idaho. The fire depleted most of the
seed stock. As a result, natural pine regeneration is unlikely on all but
about 10,000 acres. PacifiCoip's carbon offset project will plant trees on
the fire-damaged lands in this region. The project will be conducted in
cooperation with the Upper Columbia Resource Conservation and
Development Area, which is a federally supported organization assisting
private landowners with reforestation and forest management. The pilot
project includes a long-term management plan that allows thinning at
regular intervals and establishes an on-going cycle of forest regeneration.
PacifiCorp will pay 75 percent of the landowners' site preparation and
planting costs, so Ae carbon offset cost will be approximately $1.75 per ton
of carbon. PacifiCorp will be contributing $50, 000 to this pilot project.

Forestation in the Saratov Region of Russia
PacifiCorp has joined forces with EPA, Oregon State University, and the
Environmental Defense Fund to work with the Russian forest service to
plant currently unplanted lands in Russia's Saratov District. The Saratov
district is approximately 1,000 kilometers southeast of Moscow. At least
500, 000 acres of state-owned land are in need of planting for soil protection
and other purposes. These lands have not previously been forested, nor
will any tree growth be likely without some form of assistance.
PadfiCorp, in partnership with the Russian Forest Service, will plant pine,
ash, larch, and birch ta-ees in the area. The U. S. Environmental Projection
Agency, through cooperative agreements, is providing additional
technical and financial support. The newly planted trees will not be cut
for a minimum of 80 years. Although the new trees have a slow growth
rate, the project is very cost effective due to the extremely low costs of
implementation and oversight. The total project cost should be $15 - $20
per acre, with a resulting carbon cost" of $0. 60 per ton of carbon.
PacifiCorp will contribute $50,000 to the pilot project.
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The company's pilot projects will test the cost effectiveness of a variety of offset
techniques and explore a variety of contractual arrangements for implementing
the projects. The Clinton Administration's Climate Artion^ Plan contains
voluntary programs to limit greenhouse gas emissions. The President's plan
encourages'carbon offsets, including forestry projects. An accounting system
registering activities that limit C02 emissions is under development by the
Administration, as required under the Energy Policy Act of 1992. These
guidelines are likely to include rules for registering forestry projects as well as
other offsets.

Is fuel switching included in the company's portfolio?

PacifiCorp believes that public policies should encourage the efficient use of all
fuels rather than promoting one fuel over another, and evaluations of fuel
switching must incorporate the competitive marketplace and overall energy
efficiency. To incorporate fuel switching into the analysis within RAMPP-3, one
of the sensitivities assumed a reduced load level, below the medium load growth
level, due to usage level changes on the customer side of the meter such as
would occur from rate design changes or fuel switching. The company is
addressing the issue of fuel switching more directly in changes to its Hassle-Free
Program.

The Oregon Public Utility Commission's (OPUC) Order No. 93-206, which
acknowledged RAMFP-2, included two provisions related to fuel switching.
First, the commission said "Pacific should offer customers the choice of high
efficiency electric or gas replacement water heaters in its Hassle Free program if
customers have gas space heat. " The company has implemented this directive.
PacifiCorp worked with OPUC staff and representatives of Oregon's three local
gas distribution companies to develop a new option for the Hassle-Free program
The option will allow Hassle-Free customers with residential gas service to
choose either a new high-efficiency electric water heater or an equivalent cash
payment. The cash applies to the purchase and installation of a high-efficiency
gas water heater. OPUC staff and all three gas udlities support the change.

The company extensively analyzed fuel switcNng in conjunction with its
RAMPP-2 activity. It found that fuel switching was not cost effective in most
applications after the installation of less costly_efficien^y measures. A further
study of fuel switcUng was ordered by the Oregon Commission. However,
subsequent discussions with the OPUC staff confirmed that they did not see the
need for an additional study.

How does RAMPP incorporate rate design?

Comments on RAMPP-2 included a concern that price design alternatives be
considered for promoting energy efficiency and peak reduction. As a pricing



PadfiCor RAMPP-3 Cha ter 9: Quesdons and Answers Pa e 195

Porlcy ob1ecti've' the company will promote economic and energy efficiency by
proposing service and price packages which:

* Better reflect costs by season, time of use and customer characteristics
. Increase differentiation of utility services and customer segments to

provide additional service and price options to customers
. Consider the competition - what are the customer's alternatives to

standard utility price and service packages
* ?-orl^i?e^ .the customer's perception of the company's services being

provided to customers

T-f-_COI!l£^?-y--has d,eve^o. Ped a number of pricing proposals for promoting
^f^y- ^c,y an,d achlevingpeal< reduction. Some of these proposals can
j!5!l_s^°n^w. h^ othe, r? should be a part of a general rate case filing. Any rate
design proposals would be supported by analysis presented in the general rate
case.

^_nL s':,usslon of energy efficiency and price design should recognize that the
^SLg^?f, -pric,e?, must, iet andbala"ce a number of objectives. As parapl-u-ased
from-. BOnbI'ight's work' princlPles of Public Utility Rates, these objectives are as
follows: encourage economic use/simplicity, revenue lequirement
revenue stability, gradualism of changes, cost of service reflection, and lack'of
unfair discrimination. The company has linked price design with the RAMPP
E.T515 !-1?- ty. ° w.ays' First' mtegrated resource planning and rate design come

together in the ratemaking process_ The first step is the development of avoided
costs from the RAMPP studies. One of the primary inputs for the company's
?}.̂ %_5-J:_ost-?tu?ies is ?yoide?i C9sts- The marginal cost studies provide
§^an-ce-f°Lratedeslgn' , Therole of a price signal is to neither encourage nor

consumption, but to provide customers with information about the
costs of providing the service, so they can decide to buy and consume electricit
^.^-n t^^al-1e- hey. ?la<::e. on elec<Ticity is greater than its relevant marginal
costs. With appropriate price signals, customers may instead choose to install
energy efficiency measures.

n.0?^ ̂ he .action, Pla." lin^s Price design with the RAMPP process. The
_^-^p-'3 .action .PI includes specific pricmg plans developed from a 1993
P-8--^ ̂ a,na-g.e?n,e study. One is more time-of-day pricing for irrigation arid

-in^u.s^ial. cus,tomer^ currently in. the Pacific DivFsion, only demand
?es, _for. lar8e, mdustrial customers are differentiated by time'of-day. ~"'In~the

Utah Division only some of the industrial tariffs are time-differentiated. Greater
use._o--tim^of y PIl icing would provide appropriate price signals to

customers. The company's energy costs for off-peak periods are lower°than for
on-peak periods. The prices charged during off-peak versus on-peak hours

reflect this variation in the company's costs.

Another Pricing action is to develop a capacity credit, roughly based on the
company's avoided capacity cost, for'customers willing and able'to be curtailed
d^mg. periods chosen by the company. This capacity credit would apply to

requests for interruptible-type power and serve as a replacemen t for
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existing interruptible service upon expiration of existing contracts. While
requests for interruptible service are common, the company has consistently
declined to offer traditional interruptible service to additional customers. The
company's non-spinning reserves serve the traditional mterruptible contracts.
Those contracts have 85 percent guaranteed availability, and provide an
opportunity for the customer to buy short-term service at higher prices during
periods of economic interruption. A capacity credit would be a different
product. A standard tariff would offer the capacity credit. This would also
require a contract between PacifiCorp and the customer. Ultimately, the
capacity credit offering could be structured in many different ways, including
the payment of a credit only upon interruption. It would provide a low-cost,
lower-value service alternative for customers with flexible service requirements.
The company will be exploring many alternatives with customers to develop
services'that meet customer "needs at prices acceptable to participating
customers.

How does the RAMPP process deal with interruptible load?

The load forecasts include the company's contract obligations to provide energy
resources to interruptible customers. However, the load forecasts do not include
the capacity needs of interruptible customers.

How has PacifiCorp included decoupling in the RAMFP analysis?

Decoupling is being addressed through other regulatory forums. PacifiCorp
believes this approach should continue. Decoupling is currently being
discussed in separate forums in Oregon and Utah.

Can the company improve the accuracy of its conservation load factor?

Yes. The Company plans more load research over the next few years to reduce
uncertainties in its conservation load factor estimates. Conservation load factors
help determine cost-effectiveness limits for conservation by converting
dollars/kW to mills/kWh. The amount of peak saved depends on the type of
measure and how likely it is to affect usage during peak hours.

To accurately measiue the peak savings benefits of conservation, the definition of
a peak period needs to reflect the PacifiCorp system. Most utilities measure
peak savings on only one day of the year. For PacifiCorp, capacity is important
during all months of the year for load following, scheduling of maintenance for
thermal plants, and completing firm wholesale sales. The company needed a
way to reflect tNs year-round peaking pattern in developing conservation load
factors.

The conservation load factor of 1.212 for residential weatherization comes from
Hood River Project data. TNs is one of the few studies that measured peak
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capacity savings during different times of the year. Hood River data indicate
that sfter vyeatherization, customers reduced their energy consumption by an

sverage of 14 percent a year. However, peak load savings were not as high since
weatherization typically does not include improvements in HVAC equi]
and appliances.

or-res ential new ronstruction, the company is using a conservation load factor
of 1.00. TUs comes from BPA's End-use Load and Consumer Assessment
Program (ELCAP) study of energy savings in new buildings. Independent
computer modeling using Department of Energy models developed'the 0.6
conservation load factor for commercial buildings. Since the BPA analysis
provided only energy savings, these models estimated demand savings. The
aggregate conservation load factor ranged from 0. 6 to 0. 8.

What is the company doing to measure actual energy and capacity savii
from DSR programs?

FacifiCorp launched three load studies in 1993. These studies collect data on
four major DSR programs: new residential construction, residential retrofit,
commercial and industrial retrofit, and commercial and industrial new
construction. Evaluations of DSR irrigation programs wiU use historical data on
time of use for irrigation.

For residential new construction, in 1993 the company installed equipment on
160 homes: 80 customers'homes as a control group, and 80 customers homes
participating in the Super Good Cents Project in Oregon. All of the homes had
total load recorders. In addition, in 1994 the company will install additional
equipment on 30 of the 160 sites - 15 in each customer group - to monitor water
heating use, space heating use and indoor temperature. The study will continue
?- ou?h th,e 1^9^"95 heating season. Data from the study will help estimate the
impact on load shape of new construction programs.

For residential retrofit, in 1994 the company will install about 65 total load
recorders on customers' homes in Oregon and Washington who are participating
in the Home Comfort retrofit program. These will be customers who have
previously had load recorders on their homes. This wiU enable the company to
?L-t?i.n.^ia,t^n l?aii st?a.Pe bo.tl? before and after the retrofit. This study will run
through 1995. Data obtained from this load study along with historical data on
load shape will help estimate the impacts on peaks for retrofit programs.

-r?_19_93 ar^d 19,94' special equipment will monitor total load shape of 120
^In^rc^Land industrialbuiidings in the Energy FinAnswer programs.
£q?fi^ment 1s no,v^. c>n ab.out 59 bulldings; the rest must await compTetion of new
buildings. In addition, historical load shape data available in the load research
f2'-s?^^ i .en?fy candidates f01 Energy FinAnswer programs. For irrigation,
load shape data from irrigation load studies in Idaho are gvailable for evaluation
of irrigation programs. As these demand-side pro^-ams begin in other
jurisdictions, more load monitoring may be needed. \ \, ^ «w^

ML. t\^ 6UC>>1
^v ^
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Has the company investigated peak management as a follow-up to RAMPP-2?

Yes. The company completed a peak management report in November of 1993.
Peak management allows a utility to modify the shape of its load curve to benefit
both the utility and the customer. The dual objectives of peak management are
to reduce utility cost and provide customers with value. Both demand- and
supply-side activities can meet these objectives.

The report summarized the company's current and past peak management
activities and outlined future plans. Current and past activities include the
company's capacity purchase from Bonneville Power Administration that
provides 1100 MW of power during peak loads and the return of an equivalent
amount of energy when loads are low. The merger between Pacific Power and
Utah Power saved the company the equivalent of a 400 MW power plant. In
addition, the company's industrial interruptible customers provide 438 MW of
peak management with another 80 to 100 MW available from interruptible
irrigation customers. The company also uses time-of-day pricing to manage
peak loads.

A company survey of 30 utilities concerning their peak management experiences
concluded that the appropriate peak management strategy is unique to each
utility and must consider the load profile of the utility to ensure the load shape
modifications occur at the time and place of need. Load shape changes can
result from reducing peak period demands, increasing the load factor, moving
energy demand to different times and seasons, increasing off-peak energy sales,
and promoting energy efficiency. Successful peak management must also
appeal to customers. Many utilities use pilot programs to gauge customer
response. Direct contact with customers can also provide meaningful
information.

The most common peak management activities undertaken by the utilities
surveyed included time-of-day prices and interruptible options for industrial
customers. Direct control of appliances was also a frequently used strategy.
Newer technologies such as thermal storage and "real time" pricing occurred less
frequently.

Peak management between customer classes is a trade-off between economies of
scale associated with large customers and the larger number of residential
customers who can tolerate interruptions of power and change lifestyle habits.
The most frequently encountered strategy for residential customers was direct
load control of air conditioners and water heaters. For commercial customers,
many utilities were focusing on energy conservation to reduce peak. For
industrial customers, intenuptible pricing was the most frequently used
strategy. Even the most popular strategies did not work for all utilities. Some
reported problems with customers who receive benefits from programs but who
would have taken the same action absent those benefits (free riders) and customer
comfort. Conclusions were: 1) the peak management strategy for each utility is
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unique and depends upon system operating characteristics and customer base;
2) successful programs are ones that are cost effective and that customers
respond to; 3) companies that have made a long-term commitment to pursue
peak management report the most success; 4) pilot programs frequently
determine the feasibility of a particular strategy; and 5) many utilities are
focusing future efforts on energy efficiency, which reduces energy and peak
demand, wNle maintaining existing cost effective peak management programs
and eliininating non-cost effective programs.

Development of recommended courses of action for PacifiCorp required review
of the system daily and seasonal load shapes, resource operating characteristics,
operational requirements and transmission constraints. The results from this
analysis show that:

The daily load shape indicates a heavy load period of 16 hours. Capacity is
important during all months of the year but in the near term, reductions or
shifts in Utah summer peaks are more valuable.

Peak reductions need to be predictable and dispatchable to fit with existing
hydro and purchased shaping resources.

Instantaneous peak reduction (real time load control) could have value in
reducing load following requirements met by thermal resources.

Utilities fully load transmission lines in the West. Shifting load to off peak
would exacerbate the transmission limits in the West. In 9ie Utah Division,
there are transmission bottlenecks. Peak management in the Utah area could
reduce these bottlenecks.

Local area benefits (at the level of the feeder, substation or city) from peak
management merit greater study.

The company's peak management strategy will involve a combination of supply
side and demand side activities, including system efficiency improvements,
consideration of generation resources with dynamic operating benefits, and
demand side programs and pricing options. Discussing options with customers
can yield useful suggestions. Evaluations of peak management strategies will
use the following success criteria: 1) maximize net present value to customers, 2)
acceptable to customers, 3) benefits exceed costs from a utility perspective, " 4)
"sks can be effectively managed and 5) the measure allows for future flexibility
to modify, expand or eliminate the program.

The action plan for RAMPP-3 includes several items from the
study.



Pa e 200 Cha ter 9: Questions and Answers RAMPP-3 PadfiCor

Has the company evaluated the costs and benefits of its economic
development activities?

Customers and the communities served by Utah Power and Pacific Power
directly benefit from PacifiCorp's economic development efforts through job
creation, increases in personal income, net tax revenues to state and local
governments, and local economic stability. The company's commitment to
economic development comes from a belief that the customers and communities
served must prosper and meet their economic and competitive challenges for
PacifiCorp to'prosper. The Company's economic development activities are a
vital part of PacifiCorp's overall business objectives.

At both Pacific Power and Utah Power the approach to economic development
is to work in partnership with local communities, states, and other interests, to
assist in the development and implementation of plans, strategies and programs
that achieve mutual economic development objectives within the local economy.
This involves working with local communities on their development efforts,
assisting existing business in their expansion efforts, providing information about
industrial sites, infrastructure, transportation, etc., to businesses considering
relocation. All of these efforts help communities stabilize and diversify local
economies to maintain jobs and enhance local services.

The community development activities focus on assisting local communities to
improve economic well-being through increased economic diversification and
enhanced employment opportunities. The services include facilitating and
organizing community development groups, assisting in the development and
implementation of community plans/assisting select communities in outreach
efforts such as trade show participation and marketing materials, and assisting
communities in identifying resources to use in economic development efforts.

Industrial development activities target recruitment and siting of new businesses
that will add jobs for communities within the Company's service territory.
PacifiCorp prepares comprehensive proposals to assist potential new customers
with every aspect of the siting process. These activities may include assistance in
obtaining appropriate financing; securing adequate infrastructure, energy
efficiency service options; utility service to the site; and helping with land and
use zoning issues, licenses and permits necessary to facilitate the location effort.

The business retention and expansion activities involve maintaining an active
public and private sector networking capability to assist new or existing business
in arranging financing for job creation, provide market research, provide
feasibility analysis to pinpoint opportunities for job creation, provide project
evaluation, and perform industry specific economic research.

The cost for providing all community development services was approximately
$1. 7 million in 1993. About 59 percent was for community development and 41
percent for business retention, expansion, and attraction. Much of the cost was
for informational assistance to customers before they move into the service
territory and assistance in helping existing customers improve profitability and
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expand. The Company provides no rate discounts to influence a relocation
decision.

The Utah Economic Development Task Force provided a report to the Public
Service Commission of Utah on October 7, 1993, "The Treatment of Economic
Development Expenses in Setting Prices in Utah. " The report conduded that the
Company's economic development efforts, in partnership with state, regional
and local organizations, benefit customers by diversifying and improving the
long-term stability of the local economy. In addition, the task force found that
many of the services and activities performed by the Economic Development
Department, such as price comparison, information regarding electric service
capabilities, etc., are consistent with good customer service.

The task force found that supporting and facilitating the creation, retention,
expansion, and attraction of businesses benefits existing customers by helping to
influence new customers in decisions regarding their electric service
requireinents and installation of demand-side measures. The company informs
new and existing customers of energy efficiency program offerings. This
provides the customer with an opportunity to improve their competitive
posidon and the company with an opportunity to acquire cost effective demand
side resources. The task force acknowledged that while these activities may
result in an increase in the demand for electricity, the Company's participation in
economic development will better position it to plan for and manage such
growth. ~ ~ " ^-

Depressed local economies tend to have high vacancy rates, abandoned
commercial space, and closed industrial sites. Utility plant in service is very
much under-utilized in these communities, therefore bring business in and
keeping existing business helps to revitalize the community and reduce the
overall cost to provide customers with electric service.

The State of Oregon recognizes the importance of a strong and diverse economy
and has established specific measurable objectives to improve the livability of
the state and provide economic opportunities for all Oregonians. The Oregon
Benchmarks for the Economy, created by the Oregon Legislature, summarizes
the significance of a healthy and diverse economy:

, prosPerous' diverse economy is important for Oregon's future in at
least three ways. First, a healthy economy provides job opportunities for
individual Oregonians. Second, businesses and individuals working in
such an economy provide the revenues to fund schools, recreational and
cultural attractions, public facilities and services. Third, the individual
opportunities created by a healthy economy can reduce the rate of
unemployment and poverty, reducing the costs of social service
programs."

The three key benchmarks for measuring economic progress are per capita
income, regional employment growth, and "industrial growth and diversification.
Most job creation in communities served by Pacific Power over the last decade
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has been in the non-manufacturing sector and represents lower real wages. The
state encourages a strong partnership with private sector business, such as
PacifiCorp, to assist Oregon's rural communities in improving their economic
future.

The Utah Department of Revenue estimates that every job created provides a net
tax revenue -to the state of $2,800 per year. Diversified economies are more
resilient to dislocation and societal costs that can result when cutbacks and
shutdowns occur in a local community. The curtailment or shut-down of a
major industry adversely affects the economic health of a community. This
occurred throughout the timber-dependent communities of the Northwest.
Communities in "Utah and Wyoming that are dependent on single industries such
as oil and gas or military installations are also vulnerable. Plant closures, job
losses and indirect economic impacts have occurred in many of the commiinities
served by PacifiCorp. In some cases the closures have resulted in the loss of
above average per capita wages and left the local economy without an industrial
base. PaciffCo'rp's economic development efforts help stabilize these economies.

One of the sensitivities tested the impact of increased load growth from
economic development on customer prices and system costs. That sensitivity,
which included the cost of the company's economic development program and
the additional capital cost for new distribution equipment required to serve
additional customers, indicated that economic development would not result in
increased prices to customers.

., ' r'--
w
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PUBLIC PROCESS

PacifiCorp's refers to its IRP public advisory group as the RAMPP Advisory
Group (RAG). A separate appendix in this report details hvo types of written
communication between the company and the public advisory group: letters
during RAMPP-3 and written comments on the draft report. During the course
of the RAMPP-3 process, the company invited participants to write letters to the
company whenever there was a topic on wUch they wanted a written response.
RAG participants took advantage of this opportunity thirteen times. The 'letters
tended to be about the company's decision-making process, demand-side
resources, and the analysis plan for RAMPP-3. The Public Process Appendix
includes the letters from the participants and the company's response to each. In
addition, two oral questions received written responses, which are included, and
one letter (from the Industrial Energy Consumers) did not request a response.

After the company issued the draft report, RAG participants and other interested
parties had an opportunity to provide written comments to the company. The
Public Process Appendix includes the company's written response to each of the
inquiry items included in each of those letters, as well as a document which
includes all of the comments the participants made on the draft report at a
special two-day RAG meeting devoted to parties' comments on the draft report.
All of the items from the letters and special RAG meeting totaled 311. 'The
response to each item includes: whether the report or an appendix was changed
from the draft version; if there was a change, where the reader can find the
change; if there was not a change, why not; and often the response includes some
additional information about the topic.

PacifiCprp began using a public advisory group during the development of
RAMPP-1 (during 1988 and 1989). The company re-convened that group for
RAMPP-2 (during 1990, 1991 and 1992), and again for RAMPP-3 (during 1992,
1993 and 1994). While some of the participating individuals have changed, there
has been little change in the organizations represented. The major difference has
been the addition of representation from more of the states in which PacifiCorp
provides service. Utah public agencies and customer groups began sending
representatives during RAMPP-2. Idaho, Montana, and Wyoming agenciei
began sending representatives during RAMPP-3. In order to include more Utah
representatives in the RAMPP-3 technical subgroup meetings, the subgroup
used the company's video-cpnference facilities in "Portland and Salt Lake Cfty for
most of their meetings. In this way, more Utah representatives could "meet' with
parties in Portland by way of video.

PacifiCorp considers the public group's role to be one of providing advice and
counsel on the planning process, rather than finding a collaborative consensus on
the actual plan. Some parties would prefer a collaborative process, and
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expressed this preference at RAG meetings. However, the company believes its
senior management is responsible for decision-making.

Senior management participated more in RAMPP-3 than in previous RAMPP
processes. Officers attended RAG meetings to provide an opportunity for RAG
participants to hear from and question company officers. Mike Henderson, then
vice president of Community and Energy Services, spoke on demand-side
resource strategy. Chuck Adams, then senior vice president of Fuels and Power
Supply, spoke on the company's coal plant strategy. Dennis Steinberg, vice
president of System Development, spoke on the company's implementation of
the RAMPP-2 action plan, again on the company's strategic plan, and again on
the company's DSR standards with Dan Spalding, senior vice president of the
company's financial area. Harry Haycock, senior vice president and Chief
Engineer, spoke on the company's strategy for improving the efficiency of its
transmission and distribution systems. Tom Imeson, vice president of
Communication and Government Affairs, spoke on the company's C02 strategy.

PARTICIPANTS

Participants in the RAMPP-3 Advisory Group included public agency
personnel, private groups, and customer representatives. Following is a list of
the groups and individuals represented in the RAG:

Bonneville Power Administration

Community Energy Project (representing residential customers)
Drazen-Brubaker (representing industrial customers)
Idaho Public Utilities Commission
Industrial Customers of Northwest Utilities

Montana Department of Natural Resources and Conservation
Montana Public Service Commission
Northwest Conservation Act Coalition
Northwest Natural Gas Company
Northwest Power Planning Council
Oregon Department of Energy
Oregon Public Utilities Cominission
Portland General Electric

Solar Energy Association of Oregon
Utah Association of Industrial Energy Users
Utah Committee of Consumer Services

Utah Division of Energy
Utah Division of Public Utilities
Utah Public Service Commission

Washington Office of Attorney General
Washington State Energy Office
Washington Utilities and Transportation Commission
Wyoming Public Service Commission
Ruthine Hepburn (representing residential customers)
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The company tried to increase customer participation in the RAG for RAMPP-3.
Solicitation for greater industrial myolvement resulted in participation by the
Industrial Customers of Northwest Utilities. In addition, the company recruited
two residential customers through the company's local service office in northeast
Portland. The addition of more customer representation would improve the
public advisory process by providing a wider variety of opinions and positions
to consider in the RAMPP process.

RAG MEETINGS

Twelve all-day RAG meetings reviewed RAMPP-3 inputs and analyses before
the company Issued the draft report. Following is a list of the RAMPP-3 RAG
meetings:

October 2, 1992
November 5, 1992
November 6, 1992
December 10, 1992
December 11, 1992
January 28, 1993
January 29, 1993
March 11, 1993
March 12, 1993
April 9, 1993
April 9, 1993
April 29, 1993
April 30, 1993
June 3, 1993
June 4, 1993
July 30, 1993
September 10, 1993
October 29, 1993
December 16, 1993
December 17, 1993
February 17, 1994
February 18, 1994

10 a.m.

2 p.m. -
10 a.m.

2p.m.
10 a. m.
2 p.m. -
10 a.m.
8a.m.

10 a. m.
9a.m.
1 p.m.
8 a.m.
9am. -

1 p.m. -
10 a. m.
10 a.m.
10 a.m.
10 a.m.
10 a.m.
10 a.m.
10 a.m.
10 a.m.

- 3 p.m.
4p.m.

- 3 p.m.
4 p.m.

- 3 p.m.
4p.m.

- 3 p.m.
- 4 p.m.
- 3 p.m.
- 1 p.m.
- 4 p.m.
- 4 p.m.

3 p.m.
4 p.m.
3 p.m.
3 p.m.
3p.m.
3 p.m.
3p.m.
3p. m.
3 p.m.
3 p.m.

RAG
Technical
RAG
Technical
RAG
Technical
RAG
Technical
RAG
RAG
Technical
Technical
RAG
Technical
RAG
RAG
RAG
RAG
Technical
RAG
Technical
RAG

Subgroup

Subgroup

Subgroup

Subgroup

Subgroup
Subgroup

Subgroup

Subgroup

Subgroup

Subgroups of the RAG also met to discuss specific topics more fully. Those
groups addressed:

Demand-Side Resources
Forecasting
Model Testing
Study Plan
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CONTRIBUTIONS OF RAG

Before each RAG meeting the company mailed out the material to be presented
at the meeting. At each meeting the company presented methods, analysis and
findings to the group. The meetings provided an °PPOrtu,ni;ty _forthe

to contribute their comments and concerns about work in progress.
In this way/the group could raise issues and discuss them, and the company
couTd'incorporate'the'group's input into the plan. The company was able to
produce better analyses and reports with the information and suggestions
provided by the group.

The mailing prior to each RAG meeting also included detailed minutes from the
previous~meeting. These generally were 20-30 pages. The minutes enab1^
parties who were not able to attend a particular meeting to stay curren^with
RAMPP-3 progress. They also allowed other parties, who were not able to
regularly attend RAG meetings, to keep up with the issues addressed, and
provide input.

At the first meeting of the RAG for the RAMPP-3 process, Jthe gtwp discussed
lessons "learned from RAMPP-2 and how to create a better RAMPP-3. ^ Two key
suggestions from several members called for more .involvementby_sfmor
management in the RAG meetings and better explanation of company policies
and decisions. The company implemented both suggestion^. As described
above, senior management participated in several of the RAG meetings. The
RA.MPP report includes more documentation of decision making.

The introductory chapter includes a discussion of the milestones and major
decisions since RAMPP-2, and the basis for those decisions. The Conclusion
chapter provides a link between the analyses and the company's decisions for the
action plan. The DSR Action Plan Detail chapter contains a section on the
financial standards the company used to make its decisions on the amount of
DSR to include in the action plan.

As RAMFF-3 progressed, the company relied on considerable input from the
RAG participants in the development of the RAMPP-3 process, report and
appendices. This occurred through RAG meetings, private conversations with
RAG members, letters from RAG members, and written comments on the draft
report and appendices. The contribution of the RAG is most evident in the
analysis plan "and documentation of input assumptions.

The RAG participants helped the company identify three basic elements of the
analysis plan: strategy alternatives, sensitivities, and model runs (wMch cases
would use which futures).

The company initially proposed three strategy alternatives for demand side
resources, based on high, medium, and low cost-effectiveness levels. RAG
participants felt that ramp rates were equally significant, and so the company
added a fourth DSR strategy, based on the medium cost effectiveness level but
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with an accelerated ramp rate in the early years, which became the Accelerated
DSR strategy.

The company initially proposed a set of sensitivities, expanding on the
sensitivities used in RAMPP-2. RAG participants called for additional
sensitivities in several areas. For example, they requested two load sensitivities,
which the company added: first, load growth that would reflect marketing and
economic development activities, and second, load growth that would reflect
changes in rate design and fuel switching. Both tested the price and system cost
impacts of these efforts. They also requested some of the portfolio sensitivities.
Since the company used average water for the base assumption in RAMPP-3,
RAG participants made sure that one of the sensitivities used critical water
Since the non-firm markets are an essential element in PacifiCorp's normal
operations, the group requested sensitivities on that market, leading to the
reduced-price and increased-price sensitivities on the non-firm market. As a
result of the written comments that questioned the company's coal price
assumptions for new coal resources, the company re-examined its coal price
assumptions, and realized the changing coal markets required additional
sensitivities. Five coal price sensitivities were added to the analysis plan after
issuing the draft report and receiving the parties' written comments.

The company initially proposed model runs for each future based on all the
combinations of demand-side, renewable, and coal strategies. The renewable and
coal strategies included an unconstrained option, but the demand-side strategies
did not. An unconstrained option means that the model has no constraints or
requirements that force it to add certain resources, or restrict it from adding any
particular resources. The model was free to add resources only as they were the
most cost-effective choice. TTie RAG participants felt strongly that a full analysis
required an unconstrained demand-side strategy, to provide a basis of
comparison against the other demand-side cases. As a result, the company
added an unconstrained DSR strategy. When combined with the unconstrained
coal and renewable strategies (any-coal and any-renewables), it provided a
totally unconstrained run for each fuhu-e.

The company initially proposed 12 environmental a<ider cases, using two
combinations of load growth, gas prices, and DSR strategy. The group requested
that the analysis plan Include nine additional cases, six using a third combination
of load growth, gas prices, and DSR strategy, and a final set of three cases using a
fourth combination.

The advisory group helped the company identify the specific model runs to do
out of the set of_255 potential cases using all of the strategy combinations in all of
the futures. The group identified 103 cases to limit the study plan to a
manageable size, yet provide a useful set of information.

As a result of the written comments on the draft report, the company added
additional material to better document input assumptions. These comments
resulted in an additional item in the Questions and Answers chapter on avoided
cost, a new section in the DSR Action Plan Detail chapter which addresses the
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company's decision making on DSR, a new paragraph in the Action Plan chapter
which addresses the difference between RAMPP planning and the company s
acquisition decisions, a different placement of the Conclusion chapter before the
Action Plan chapter, a re-writing of the Conclusion chapter to provide a bridge
between the analyses and the action plan, and additional explanation in
numerous other places in the report and appendices. The largest area of
additional information was in documenting DSR assumptions and inputs. The
DSR draft Appendix was larger and more complete than the appendix for
RAMPP-2; the additional suggestions from the written comments should allow
readers to find the information they need;

Overall, PacifiCorp is proud of its RAG process. It has improved the RA.MFP-3
process and product (Report and Appendices). The IRP requirement to include
public involvement has resulted in greater documentation of assumptions and
inputs, and provided useful information to all parties, both inside and outside
the company.
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CONCLUSIONS

This conclusion chapter addresses four areas: 1) the objective criteria the
company used in designing the RAMFP-3 study and evaluating the results, 2) the
information used as inputs, 3) what the company learned from RAMPP-3, and 4)
a brief note on plans for PadfiCorp's fourth IRP, RAMPP-4.

OBJECTIVE CRITERIA

Any discussion of objective criteria must begin with PacifiCorp's mission
statement from its strategic plan:

PacifiCorp's mission is to help our customers prosper in our economic
system by satisfying their electric energy wants and needs with electricity,
energy efficiency and other related value-added products and services.
PacifiCorp can only do this by maintaining competitive prices and quality
service for its customers, creating a favorable work environment for its
employees, being a responsible steward of the natural environment, and in the
end growing value for its shareholders.

The overriding strategic focus for PadfiCorp is to maintain its position as a low
cost producer of electricity for its 1.3 million customers in 7 western states.
Therefore, PacifiCorp's IRP goals are to minimize prices and risks to customers,
minimize costs and risks to society, and provide value to shareholders. _- ^w

w
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The RAMPP-3 report title - Positioning for Competition^nd Uncertainty -
reflects these concerns. This title represents the company's intent to position
itself for an uncertain future that will contain increasing competitionr-By-
positioning, the company intends to pursue activities that maintain its future
flexibility, shorten the lead time for fuhire acquisitions, and allow it to respond
quickly to market opportunities. To meet the competition, the company believes
it will need to provide both price and service levels that meet the customer's
perception of fair value.

PacifiCorp believes that balanced planning results from considering muldple
criteria. Least cost is a worthwhile goal, but least cost can be defined in various
ways, and if viewed in too narrow a sense, can lead to unwise decisions. Viewing
least cost in a broad perspective can result in wiser decisions. The company has
adopted a broader perspective in achieving a least cost goal. It considers five
criteria in its integrated resource planning process:

t,
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Minimize cost and retail price impact,
Consider the tradeoff between cost and emissions,
Provide reliable service,
Assure efficiency, and
Maintain Hexibility.

The company used its strategic goals and the five criteria listed above to focus on
four considerations in developing the goals in the RAMPP-3 action plan. This is
a balancing act, because all four considerations are important yet they partially
conflict with each other:

s-'. 5̂.

'<';~>i

. Reduce long term total resource cost, ^,\

. AcNeve equity among customers, ...... , j ^

. Meet increasing competition in the electricity industry, and -
* Reduce environmental emissions.

Some of these considerations can be analyzed quantitatively, others cannot. The
' company based its action plan goals on its management's judgment regarding the
' impact of DSR and other resource acquisition levels on these considerations.

Competition is an increasing reality for electric utilities. For PacifiCorp, with
almost one half of its retail sales to industrial customers, and up to one quarter of
its total sales to wholesale customers, competition is an immediate reality.
Passage of tfoe Energy Policy Act has increased the forces of competition in the
industry, -both. at theretaillevgDand at the generation level. The company's low
prices and~extensive transmission network allow it to compete in Western energy
markets. However, competition from other energy suppliers including natural

^gas and oil companies, other electric utilities, cogenerators, suppliers of energy
efficiency services, independent power producers, and brokers requires the

to control costs and keep prices as low as possible. , ,, i ^^(r1 .
^i-, '- "

The Energy Policy Act facilitated the entry of brokers - a new breed of player -
in the market, which has increased competitive forces even more. Brokers don t
own assets and don't carry reserves; they rely on non-firm power from utilities,
taking on the risk they will be able to provide firm service to buyers. They don't
have to meet any regulatory requirements for retail customers, nor do they have
to meet FERC requirements to base their prices on costs. They base their prices
on the market. Their impact is to reduce" the market price for wholesale power
for all sellers. This will push wholesale prices down, which will increase the
need to keep PacifiCorp's costs as low as possible, and will reduce the benefit
from wholesale sales that the company will be able to provide to its retail
customers.

RAMPP provides some essential tools to help the company meet the
competition, by identifying relative costs and benefits of alternative resource
acquisition strategies, and by providing a framework and benchmark against
which to compare opportunities that occur. The company was able to use the
RAMFP-2 framework and benchmark to take advantage of significant
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opportunities, such as the SCE peaking contract and the Heriniston cogeneration
project. These transactions will result in lower cost service to retail customers.
RAMPP-3 should provide an equally useful framework and benchmark for
future opportunities.

While the company tried to be as clear and explicit as possible in applying the
objective criteria described above, it is also important to recogmze that
management must use its collective judgment to balance objectives, draw
conclusions, plan for action, and evaluate opportunities. The company tried to
be as dear as possible in describing how and where it exercised that judgment in
developing the action plan.

INPUTS AND ASSUMPTIONS

Before performing the analyses, the company determined a range of load
growths, a range of gas price forecasts, the ability of the existing system to meet
retail customers' growing power needs, a portfolio of new resources to meet
customers' needs as they exceed the existing system's capability, and analysis
tools (models) to combine these inputs and produce usable results.

Five load growth forecasts covered a range of average annual load growth of
energy consumption over the next 20 years from 0.3 percent to 3. 75 percent. The
medium load growth case, at 2. 1 percent, approximates recent actual load
growth experienced by the company. The company expects growth to be
between the medium-low at 1.3 percent and the medium-high at 3. 0 percent, but
does not rule out the possibility of higher or lower growth conditions.

Three natural gas price escalation rates covered a likely range from a low of 1.7
percent real annual escalation, medium of 3.8 percent; and "high of 5. 6 percent.
Inflatioii was assumed to average 3.4 percent over the RAMPP-3 planmng
horizon. The company's goal is to take advantage of competitive forces m the
naturalgas markets, such as siting a plant near two pipelines, and maximizing
the load factor of deliveries, to minimize the cost. The RAMPP-3 analysis
included the individual gas cost components for gas-fired resources, includmg
the commodity cost, transportation charges, transportation demand charges,
storage demand charges, and storage injection and withdrawal charges.

In developing the action plan, the company relied on residts from more than one
load forecast level and more than one gas escalation rate. Based on recent history
and current economic projections, the company believes that load growth will
fall between the medium-low and medium-high, and probably closer to the
medium. Therefore, the company weighed the results of the medium-low,
medium and medium-high load growth forecast cases more heavily than the
results of the low and high cases in developing the action plan. Based on recent
experience m the natural gas market, the company also believes it is more likely
t^^s, p,ri.ces _w.i.11 b? .i, t.he low-to-medium range. Therefore, the company
weighed the results of the low and medium gas escalation cases more heavily
than the results of the high gas cases in developing the action plan.
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The portfolio of resources available to meet retail customers' poweT^ needs
consi^ted'of" the existing system, demand-side resources^ and^ s^upply^s
resources. 'The company" believes the existing system will_lose 1,023
resources'over'the20-year planning horizon, but "gain 918 MW through, known
additions, changes, and upgrades: Nine demand-side programs^nd^ m^pr
supply-side technologies provided a wide range of choices to the model.

/-side resource technologies were pulverized and IGCC roal^
i/CCCTs, wind, and SCCTs or pumped storage for peaking.

costs'mclude'd transmission needed to interconnect a new resource to the system,

but not the cost of expanding the transmission system to move power between
geographic areas. This latter cost could affect the choice and timing of cost-
effective resource additions..

The portfolio information provides the relative cost of the different technologies^
Utah and Wyoming pulverized coal was_the least expensive at a rea^eveUzed
total' cost of''28"to°3l mills/kWh. IGCC coal would cost between 32 and 34
miUs/kWh. Under coal price sensitivities that doubled the price of coal^m the
Utah area/Utah pulverized coal price increased to 38 mills and Utah IGCC^coal

mcreased"to-41-miUs/kWK The next most cost effective resource choice
^vas" cogeneration/which'fell m a range of 42 to 44 miUs/kWh.^ Thus,

costs would have to decrease by about 13 mills/kWh to be
coSwetitive"with~coal. CCCTs' costs were 47 to 48 mills/kWh. Wind plants

'the federal tax credit cost 53 mills. Thus wind costs would have to
decr'MS'e by'about 25 mills/kWh to be competitiye with coal. The model
resources on price, which provides useful information tothe comPany/ but
management makes its decisions on other criteria as wel1' suct} as, resource
operability, fit with the existing system, and future uncertainties and risks.
An optimization model provided a mathematical least cost plan for each of the
cases1 'included" in the analysis. The capacity expansion model selected new

resources after calculating the system operating cost through the study perio
with and without each of the potential new resource additions. A
model then used a revenue requirements approach to calculate the utility system
costs, total resource costs, and mills/kWh for each of the cases.

The analysis planfor RAMPP-3 consisted of 155 cases; for eachcase^thelnodel
created a unique least-cost resource plan. The analysis plan included 103 cases
in the base study plan wUch tested five load growth levels, three gas price levels,
four demand-side resource strategies, two coal resource strategies, and two
renewable resource strategies. An additional 23 cases tested the impact^of
environmental cost adders and carbon limits. Additional sensitivity cases (29)
tested input assumptions for resources in (he portfolio, transmission constraints,
coal prices, and the non-firm market. The °Ptimization model, ha^t?^. ^neet
transmission constraints among six geographic areas representing the PadfiCorp
system. The company tested "each of these resource planning uncertainties on
new resource choices, utility costs, customer prices, total resource costs, and
emission levels.
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WHAT THE COMPANY LEARNED FROM RAMPP-3

RAMPP-3 created 155 least cost plans. Since RAMPP-3 used an optimization
model, each of the runs created a least cost plan for that set of input assumptions
and constraints. It is impossible to identify which of the 155 is "the least cost
plan. ^ Each of them is a least cost plan for its particular combination of load
growth, gas pt ice, demand-side strategy, renewable strategy, coal strategy, and
other input assumptions.

Regional Patterns and Transmission

The biggest inHuence on resource choices was the any-coal versus no-coal
strategy choice. Coal (picked in the any-coal cases) is in Utah or Wyoming,
cogeneration (picked in the no-coal cases)' is in OWC. ' Therefore, cases with Ae
any-coal strategy had a higher percentage of their total resources in Utah or
wyommg' and cases with the no-coal strategy had a higher percentage of their
total-resources in owc- Higher levels of DSR moved *the distributiSn toward
pWC (more DSR in OWC). Higher gas prices moved the distribution toward

^t?-. -^^use t^. .model selected more coal). Transmission is mcreasingiy
constrained as utilities grow and wholesale transactions increase. To test the
i?'-pact. ° ., .e.con^tra tsf. th^anal?s.is included two sensitivities that expanded
the capacity of two key paths (from Wyoming to OWC and from Utah to OWC).
I_sec,ases. ad,de,d les cogeneration and more coal, increased the system's non-
firm sales, and decreased non-firm purchases. Both transmission sensitivities
lowered customer prices. The company is continuing to pursue these upgrades.
Load Growth

^.l^. ^°^^inc^ease, dL' customel" prices in real terms generally stayed
constant or decreased, indicating that the company can meet the new resource
needs caused by load growth with price increases that are no greater than
-n. -?ti^n (il?f}ation assumed to be 3. 4 percent). Three sensitivities expanded the
analysis of load growth uncertainties. The results from these sensitivities
.

r}-,c.^t? ̂ that higher ,load Srowth can lead to lower prices. The company has
worked for a long time to be a low-cost provider. RAMPP-3 confirmed that
those efforts are paying off.

T-?. fi-ndi^g ?at, loa,d srowth leads to lower retail customer prices in RAMPP-3 is
contrary to the findings about load growth from RAMPP-2. It is true that coal
EI'^e. ^s^mPtio"? in RAMPP-3 were lower than they were in RAMPP-2, but the

RAMPP-3 no-coal cases also showed lower retail customer prices than RAMPP-2.
The company believes there are three reasons for the lower price results in
RAMPP-3.

First/-modelingte<::. hniquesm RAMPP-2 did not include an optimization model,
so resource additions did not always exactly match the reserve mareu
requirement (they often exceeded it), 'resulting'in excess additions and'Aus

ler costs than optimally necessary for some years. RAMPP-3 used"an
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optimization model that added only the exact amount of resource needed,
regardless of whether it was only a portion of a plant. This removed any
lumpiness from resource additions, lowering the costs for many of the years.
Second, the company recognized that significantly more inexpensive
cogeneration was potentially available from industrial customers when
preparing the RAMPP-3 input assumptions than was the case with RAMPP-2. In
RAMPP-2 only 400 MW of inexpensive cogeneration was available to the model
(39 mills in 1991$); 1,000 MW of'more expensive cogeneration (60 mills in 1991$);
and 1,400 MW of very expensive cogeneration (79 mills in 1991$). However, m
RA.MPP-3, 2,099 MW'of inexpensive cogeneration was available (42-45 mills in
1994$). Thus in RAMPP-2' the model only had 400 MW of inexpensive
cogeneration, whereas in RAMPP-3 it had 2,099 MW of inexpensive cogeneration.
The model did not have to him to the next more expensive resource as soon with
RAMPP-3. Third/fuel price assumptions changed^ causing generally lower costs
for RAMFP-3. The beginning coat price in RAMPP-3 was lower than it was in
RAMPP-2, but the escalation rates were about the same. The beginning price for
natural gas was about the same in both studies, but the escalation rate was lower
in RAMPP-3 than in RAMPP-2.

Gas Prices

Changing the gas price escalation from one case to another did not dramatically
change the resources selected. Under lower gas prices the model selected more
cogeneration and less coal, and made more non-firm sales and purchases to
minimize system costs. Higher gas price escalation reduced the model's use of
gas-fired resources and increased its use of coal resources and wind. Higher gas
prices in the no-coal cases also caused fewer non-firm sales, and fewer non-firm
purchases. PacifiCorp's access to the non-firm markets improves its ability to
respond to gas price uncertainty. That access may also help stabilize retail
pricing. The real levelized mills/kWh (the best predictor of customer prices)
showed little variation by gas price level. Therefore, it appears the company can
manage its resource activities to minimize retail price risk from gas price
uncertainty.

Resource Choice

/The RAMPP-3 model runs indicated the company needs additional resources in
' 1994 and 1996 (without the Hermiston project). However, the earliest year new
supply-side additions from the portfolio could come on-line would be 1997. To
meet these resource needs, there is no guaranteed best-choice resource. Every
resource has its pros and cons. Demand-side resources carry the risk of
uncertain performance and an uncertain ultimate cost of demand-side resource
acquisition. Gas-fired resources carry the risk of uncertain gas prices in the
future. Cogeneration carries the risks of uncertain negotiations with customers
or other developers and uncertain gas prices. Coal resources carry the risk of
uncertain future taxes or restrictions on carbon dioxide emissions. Clean coal
technologies, which can reduce the carbon dioxide risk, carry the risk of a new,
not thoroughly proven technology. Renewable resources carry the risk of
uncertain performance and ultimate cost. Pumped storage resources carry the
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risk of potential siting difficulties. All new supply-side resources carry siting
risks. The company's management must weigh each of these risks against the
anticipated benefits of each resource in making its ultimate decisions. Those
decisions often depend on the opportunities that become available to the
company, and typically require much more extensive financial and operational
analysis than can be accomplished within RAMFP. RAMPP provides a first step
in a careful analysis and evaluation process the company uses before making ah
acquisition. RAMPP provides the framework and benchmark against which'the
company evaluates resource opportunities.

Peaking Resources

PacifiCpr p's immediate capacity needs make capacity requirements the primary
driver in planning new resource additions. The RAMPP-3 model provided an
incomplete analysis of capacity additions because it required the company to
select one season as the peak period. The company used winter, since the wmter
peak remains higher than the summer peak throughout the 20-year planning
horizon. However, PacifiCorp has peaking needs in both winter and summer.
The model in RAMPP-4 will be able to add resources to meet either winter or
summer peaks. This added capability will enable the company in RAMPP-4 to
significantly improve its analysis of peaking needs and the fit of alternative
resources to meet those needs.

The analysis included a sensitivity to test whether the model would select the
SCE contract for a peaking resource, if allowed to. In fact, the model confirmed
its cost effectiveness as a peaking resource.

The RAMPP-3 model runs indicated that the company will need peaking
resources as early as 1999, although the model selected few peaking resources
between 1994 and 2001. More detailed site-specific capacity studies performed
outside the RAMPP process using an hourly production cost model identified
summer peaking needs as soon as 1997' or 1998. The RAMPP-3 study
assumptions under-estimated the company's peaking needs because 1) it based
thsm on winter peaks, and the company has more immediate summer peaking
needs; and 2) the model used baseload resources to meet the margin
requirement because it relied heavily on non-firm markets to sell excess energy
made available by the baseload resources.

The following table shows the model's resource additions in MW for peaking
resources assuming what the company believes are the most likely futures?
medium load growth, low and medium gas prices, medium DSR/strategic-
renewables, and an additional case with the lowest level of adders. The adder
case used medium load growth, medium gas prices, and any-coal. The peaking
resources added were simple cycle combustion turbines (S'CCTs) and pumi
storage.
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Resource Additions by Year (MW)
Table 11-1

Case 1997 1998 1999 2000 2001
Medium Load,
Medium DSR
Low gas, any-coal 17
Low gas, no-coal 19
Med gas, any-coal 34
Med gas, no-coal 36
Low adders 301

56

44 70

78

2003

428
248
173
398
332

Under medium load growth, the company needs to add from 248 to 484 MW_of
"resources:in The next 10 years. The model added more under a no^c

?/and less under an any-coal strategy. Either pumped storage or SCC^
wouTJ'meet'peaking needs in a cost-effectfve manner; To develop^
item in the action plan, the company reviewed peaking needs by_2001/

that the model logic underestimated summer peakmg needs.
-& model only selected"56 to 114 MW from^l994 through 2001, a more

realistira ssessment (based on an analysis using a detailed hourly producton
cost'modei)" would require a total of 300'to 350 MW of peaking resources by 2001.

the course of the RAMPP-3 process, the company prepared^ peak
management~re'port. '-That report identified peak management aPProaches_
hav'e'^orked fo? other utilities, the peak management efforts currently underway
at PacifiCorp, and areas for expansion or improvement. The action plan contains
several items'as a result of the peak management report effort.

Demand-Side Resource Strategy

The RA.MPP-3 analyses provided the information necessary for the company to
eva'luate'the prke~versurt otal resource cost trade-off. The,com.Pany's,fman,clal

analysYs allowed it to prioritize demand-side resources, and^arrive at an action
lan''acquis'ition level Aat is very close to the medium, DSR strateSy_teste,d. ln

RAMPP-3. DSR as a percentage of all new resource additions under a medium
DSR strategy would be 61 percent under medium-low load growth, 26 percent
under medium, and 19 percent under medium-high. Higher amounts of DSR
led to a sTightly lower total utility cost and total resource cost (TRC) levels,
also led to higher prices. There is a utility cost versus price, or a TRC versus
price, ̂ ade-off. The DSR Action Plan Detail chapter provides a discussion of
this analysis.

Baseload Resources

Under medium load growth, the company needs to add from ̂350 to 600 MW^ of
basefoad" resources by 2001, and from'850 to 1,000 MW by 2003 (in the next ten

Coal and cogeneration were the model's resources of choice to meet
baseload needs. Table 11-2 shows the coal and cogeneration resources added to
meet baseload needs. The numbers in brackets indicate coal added.



PadfiCor RAMPP-3 Cha terll: Conclusion Pa e 217

Coal and Cogeneration Resource Additions by Year (MW)
Table 11-2

Mediuin Load,
Medium DSR

Low gas, any-coal
Low gas, no-coal
Med gas, any-coal
Med gas, no-coal
Low adders

Cogen
by 2001

425
481
276
481
438

[Coal]
by 2001

Total [Coal]/Cogen Total
baseload Added 2003 by 2003

[91]

[142]

425
481
367
481
580

[428]
557
[609]
383
450

853
1,038

976
864

1,060

T^-rll?-del ^lected ,coal if there well e no restrictions on its ability to select coal

r-es5,u^s, ' ,The mod^ selected cogeneration until coal would be available (not
^?- L2,ool^dl^e to ;t? ,lea^. ti?l.e)- under medium-low load growth (and medium
gas prices), the model added between zero and 223 MW of baseload resources in
^! ̂ e!'^t,en /fa^s' undTr. ^e^i^I?'h. i?h 19ad SIC>wth (and medmm gas prices),
the model added up to 1,600 MW of baseload resources in the next ten
T^P»r?, Y,id?s _aran8e from zero to 1,600 MW. A narrower range. from 850 to
L'00-°-^I^V,' i,s,. a. target (3n w.hich. the company should focus. Al5iough~there is
aways risk that acquisition levels will be too small or too large, because of load
growth uncertainty, focusing actions on a range of 850 to 1, 000 MW of baseload
additions in the next ten years is a reasonable strategy

Coal Strategy
/

Coal was the least expensive new resource in the portfolio. Therefore, the model
selected primarily coal when allowed to. These cases resulted in lower total
costs and lower prices compared to cases that did not allow new coal "resource^

environmental adders, the model selected pulverized coal; with
envll'onmental adders, the model selected coal gasification (IGCC). The IGCC
sensitivities provided additional support for the "potential cost effectiveness "of a

LroaLtechnology- The compa"y believes that further study is appropriate to
potential sites, firm up cost estimates, evaluate changes" m'Ae~coai

t, and evaluate the alternative coal technologies.

The RAMPP-3 analysis included new coal plants in Wyoming and Utah. After
J??or^.na,l?',sis_tTork for, RAMPP'3 .was. finished, the coal market"began'to

?hange" The wyoming market is experiencing a temporary increase in demand.
sufficient coal supplies at the $0.52/mmbtu price are avaUabie for

one new ̂ coal-fired unit/"The coal required for additional new-umts"wouid
require additional capital investment in coal mining facilities. The coal price for

i-unit^would be UP todouHethe base study plan assumption-(up-to
1. 06/mmbtu) for future new coal in Utah, which raised &e real levelized cost of

Utah pulyerized coal from 29 to 38 mUls/kWh. Five sensitivkies used'this hieher
coal price. ^ They confirmed the least-cost advantages of coaL even with the

higher Utah coal price.
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Cogeneration

The model selected cogeneration to meet new resource needs in all of the
resource plans except the low and medium-low load growth cases. Most of the
resource plans showed cogeneration coming on-line the earliest year it was
available (1997). By 2001, the model added s'ignificant amounts of cogeneration
under conditions the company regards as likely - medium load growth,
medium DSR amounts, and addition of the strategic-renewable resources. By
26o3<the model had added even larger amounts. In the medium_high load
growth cases the model added significantly more cogeneration. The model
s'elected a large amount of cogeneration in 1997, none in 1998, and then varying
amounts in 1999 through 2003. Table 11-3 shows results the company relied on
most heavily in developing the cogeneration action item. It added less
cogeneration in the any-coal cases, knowing it could add less expensive coal
beginning in 2001.

Resource Additions by Year (MW)
Table 11-3

Medium Load,
Medium DSR
Low gas, any-coal
Low gas, no-coal
Med gas, any-coal
Med gas, no-coal
Low adders

1997

276
276
276
276
302

1998 1999

44
44

44
118

2000

70
70

70
18

2001

35
91

91

2003

557

383

The company determined that it should immediately pursue a range of
cogeneration additions. The exact amount should depend on the opportunities
that are available over the next few years. The range of cogeneration additions by
2001 for these five cases was from 276 to 481 MW; the range of baseload additions
by 2001 was from 367 to 580 MW. The range of cogeneration additions by 2003
was 481 to 1,038; the range of baseload additions by 2003 was 853 to 1,038.

In developing a range of cogeneration acquisition for the action plan, the
company considered the ranges listed above, tempered by its recent experience
in the cogeneration market. Opportunities develop in sizes that don't always
match a iitility's exact requirements from a least cost plan. The company believes
it is important to have the flexibility necessary to take advantage of
opportunities, such as the Hermiston cogeneration project, which lowered total
costs and customer prices. The company adopted a range beginning at 500 MW.
This is consistent with a known expected resource acquisition (the Hermiston
project), and is easily defended by the range of baseload additions required to
meet anticipated load growth by 2001. The "company adopted a top of the range
for cogeneradon additions in the action plan at 900 MW, which is above the top
of the ranges for cogeneration and total baseload additions by 2001, and slightly
below the top of the ranges for cogeneration and total baseload additions by 2003.
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The top of the range by 2001 was 481 MW for cogeneration and 580 MW for total
baseload; the top of the range by 2003 was 1,038 MW for cogeneration and 1,060
MW for total baseload. This gives the company the flexibility it needs to take
advantage of potential opportunities, which don't come in the exact sizes
specified by a model's resource additions. The 500 to 900 MW range adopted for
the action plan indudes the Hermiston project.

Renewables Strategy

The company's strategic-renewable strategy caused total costs and customer
prices to be higher than under an any-renewables strategy. Under most
conditions, the any-renewables strategy resulted in no renewable resource
additions. The company believes a small price impact is justified to acquire
experience with renewable technologies. Several sensitivities determined that if
the company's base assumptions about renewable resource costs and operating
characteristics were inaccurate, the errors would have to be quite large to alter
the model's resource selections. The renewable sensitivities indicated that the

renewable industry needs to advance significantly before renewable resources
will be cost-competitive (due to initial costs, O&M costs, and operating
characteristics). At the same time, renewable resources contributed heavily in
the cases with high gas prices and a no-coal strategy, and in the environmental
adders cases when C02 adders were $25/ton or higher. The strategic-renewables
actions can position the company to pursue the higher level of renewables
should future conditions require it. Those future conditions could be higher gas
prices with restrictions on new coal resources.

Portfolio Sensitivities

The sensitivities provided some valuable lessons regarding the portfolio input
assumptions. The Hermiston sensitivities indicated that the Hermiston project
lowers system costs and customer prices compared to a resource plan without it.
The SCE sensitivity confirmed that the contract was a wise decision. The IGCC
sensitivities confirmed that a clean coal technology can bring many of the
benefits of low-cost coal while mitigating some of the environmental risks. The
transmission sensitivities confirmed the value of expanding the company's
transmission capacity from the eastern to the western part of the system.

Coal Price Sensitivities

Five sensitivities doubled the price of coal for new coal plants in Utah. The
model switched from Utah coal to Wyoming coal, until it hit a transmission
constraint, and then began adding Utah coal. Even with the coal price increase,
Utah coal was still less expensive than any other supply-side technology. The
coal price sensitivities did not alter the company's conclusion coal is the
least-cost supply-side technology.
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Non-firm Market Sensitivities

The company successfully uses the non-firm markets to buy and sell power,
using the savings and revenues to reduce the total revenue requirement for retail
customers, and thereby reducing customers' retail prices. Consistently, the
model made more sales than purchases (unless the case Included a C02 tax of $25
or $40/ton), reflecting the company's low price structure relative to other
utilities in the marketplace. Neither load growth nor gas price escalation had
much impact on the model's activity in the non-firm markets. The any-coal
strategy resulted in more sales; the nb-coal strategy resulted in more purchases,
accentuated under higher gas prices. The Hermlston, IGCC, and transmission
sensitivities increased the system's ability to use the non-firm market. In the
environmental adder cases the model made fewer sales and more purchases,
because the adder assumption for purchases used a CCCT's emissions, whereas
the company's sales had an adder for coal's emissions.

Sensitivities on the non-firm market helped clarify the importance of non-firm
sales and purchases in model selections. Under critical water, the existing system
provided about 225 to 230 MWa less energy and the company was able to use
about 30 MWa less from firm purchase contracts. The model selected about 150
MW more cogeneration and made fewer non-firm sales and purchases, for a net
reduction of~92 MWa of generation. An assumption of critical water raised
utility cost and prices. The company decided to use average water assumptions
for RAMPP-3 so that the financial model would produce reasonable results.
Another sensitivity showed that a reduced price for the non-firm market had
very little effect on resource choices, but it increased system costs and customer
prices. A higher price caused the model to select about 90 MW more coal and
reduced costs and prices. These sensitivities illustrate the importance of using
reasonably accurate estimates of prices on the non-firm market. With no non-
firm sales, the model selected slightly less cogeneration. With no non-firm sales
or purchases, the model added less coal. Removing the non-firm market caused
utility costs, TRC, and customer prices to be Mgher. The lesson for PacifiCorp is
that the IRP process must use a model that can recognize and use the non-firm
market as the company does for daily operations to accurately reflect the
system's use of the non-firm market to minimize system costs and minimize
customers'' retail prices'.'i- V)'A^ ,^j tif-(-^^-< c^c>'

qL.

Environmental Adders >* ((.

The use of environmental adders or limits moved resource choices toward
renewables, toward cogeneration, and from pulverized coal technology to coal
gasification. Resource plans using the adders caused customer prices to increase
up to 10 mills/kWh (20'percent) over the comparable non-adder case. The trade-
off graphs indicated which resource strategies best met the dual goals of
lowering costs and lowering emissions (no-coal and any-renewables). The no-
coal strategy reduced emissions but increased costs compared to the any-coal
strategy. Likewise, the strategic-renewables strategy reduced emissions but
increased costs compared to the any-renewables strategy. However, the
company believes the strategic-renewables approach can position the company
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!io. _?f3^re.. a^,ditional . l'enew?ble resc)urces if the costs and performance
e^"-onstr,a^e thatvvind or other renewable technologies are cost effective

^^?iare^-tS-available. alterIiatives-. Therssults of the"adder cases depended
heavlly °_n the asslunPtion at'out adders for non-firm purchases (based on the
emissions'of a CCCT). Because the model could alter its use of'the'non-firm
market, the assumption about the purchase price on the non-firm market
influenced the_model's choice of new resources, and both of these in turn
influenced the financial results.

Public Process

oAeL ^°impany, u.sed,aPubllc advisory group throughout the development of

^^/:-l}OI^.lng l?meetlngs and'additional sub^group meetings" Jfor''more
l^c^ssi of SPecific issues. The two most beneficial aspects of the

advisory group's participation were their questions and discussion at
meetings and their written comments on the 'draft report. Discussion at
meetings helped the company develop modeling inputs and the analysis

lan^that provided a richer analysis. Written comments on the draft
the company to correct and modify analyses and" a'dd" needed

to several parts of the report.

Price Impacts

In this discussion, the term price signifies the mills/kWh of total utility cost
provided in the financial results for each of the cases. The mills/kWh from the

ial results is an average over all states and all customer classes. "It'is
and class cost of service issues. Graph 11-4 shows the'year'-b^
(Pric^) in nominal dollars for 1994 through 1997, and~then 2003^ for

selected^cases. The first graph shows price impacts across three load
!. -Jt.shows. that higher-load growth results in lower prices. "The Second

price impacts across gas price levels. It shows'no significant Dric
lmpact-_for the. first four years/ ~and ^ small effect by 2003, iTtdica'tinK'The
c^mpany^ability to mana8e its costs in the face of gas prk'e uncertainty'0 The

graph^ shows price impacts across DSR levels. It"shows-thaTlower're velsof
^ result^n lower prices. - Overall, prices in real dollars in RAMPP-3'tended to

m the early years of the shidy until 2006, then tended to" increase'untTl
i, and then decline slowly.

Table 11-5 shows^the^O-year real levelized mills/kWh and the average annual
nommal douaI. "yUs/kWh for each of the first four years~o7the~study"^anrD hTs
the 10th and 20th years: 1994, 1995, 1996, 19977 20037and"2013""Thisu 'aU^
comparison, of Patternsfor real levelized mills/kWh results (an average" 50'-'v
rlsuu)-whh.pattel'ns/or the more immediate year-by-year'nomi^al'dollar
impacts of alternative futures, strategies, and sensitivities. ''Unde'r'medmm'Ioad
growth (the first ̂ set of numbers on Table 11-5), annuarnominafpricTi^creaTe^
b>etweln-1"4 and. 1?97 averaged 4 Percent 1994'-'19957then~one percent each"

r, for a total nominal price Increase between 1994 and 1997 of 6. 7'
A one-mill price difference from one strategy to another would cause a
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Yearly Norminal Prices (Mills/kWh)
(for Any-Coal & Strategic-Renewable Cases)

Graph 11-4

Medium Gas Price, Medium DSR by Load Growth Levels
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Yearly Norminal Prices (MilIs/kWh)
(by Load Growth, Gas Price and DSR)

Table 11-5

Coal & Renewable

Steategy

Real

Case Levelized

Number MilIs/kWh 1994

Medium Gas Price, Mediiun DSR

Medium Load Growth

Any-Coal & Any-RenewabIe 33 46.13

Any-Coal & Slrategic-Renewable 34 46.59

No-Coal & Any-Renewable 35 46.68

No-Coal & Sb-ategic-Renewable 36 47.12

Medium-Low Load Growth

Any-Coal & Any-Renewable 7 47.02
Any-Coal & Strategic-Renewable 8 47. 61
No-Coal & Any-Renewable 9 47. 21
No-Coal & Strategic-Renewable 10 47. 66

Medium-Hieh Load Gcowth

Any-Coal & Any-Renewable 69 45.65
Any-Coal & Strateglc-Renewable 70 46. 08
No-Coal & Any-Renewable 71 46.66
No-Coal & Strategic-Renewable 72 46. 85

Medium Load Growth

Average MilIs/kWh
1995 1996 1997 2003 2013

47.8
47.8

47.8

47.8

48.2

48.2

48.2
48.2

47.7

47.7

47.7

47.7

49.8
49.8
49.8
49.8

50.8
50.8
50.8

50.8

49.6
49.6
49.6
49.6

50.4
50.4
50.4
50.4

51.5

51.5

51.5
51.5

50.3

50.3

50.3

50.3

50.9
51.0
50.9
51.0

52.4
52.5

52.4
52.5

50.2
50.2

50.0
49.9

57.8
59.5

59.4
60.8

58.9

61.8
59.5

61.9

58.9
60.2
60,3
61.3

89.5
90.3
90.2
91.2

89.4
90.3

90.8
90.7

87.8

88.8

89.6
90.1

Any-Coal & Any-Renewable 29 45. 73 47, 7 49. 7 50. 3 50.6 57. 6 87.7
Any-Coal & Strategic-Renewable 30 46. 20 47. 7 49. 7 50. 3 50.7 59. 0 88,6
No-Coal & Any-Renewable 31 46.26 47. 7 49. 7 50.3 50.6 58.9 88,7
No-Coal &; Strategic-Renewable 32 46. 73 47. 7 49, 7 50.3 50.7 60, 5 89.9

M . a P .

Any-Coal & Any-Renewable 41 46.50 47. 9 50. 2 51.0 51.8 58.3 89.9
Any-Coal & Strategic-Renewable 42 46.99 47. 9 50.2 51.0 51.9 60.0 90.8
No-Coal & Any-Renewable 43 47. 01 47. 9 50,2 51.0 51.9 59.8 90.7
No-Coal & Strategic-RenewabIe 44 47. 42 47. 9 50. 2 51.0 51.9 61.4 91.4

a

Any-Coal & Any-Renewable 16 46.17 47. 8 49.8 50.4 50.9 57.8 90.2
Any-Coal & Sh-afegic-Renewable 17 46.67 47. 8 49. 8 50.4 51.0 59.8 91.0
No-Coal & Any-Renewable 18 46.20 47. 8 49.8 50.4 50.9 58.9 88.7
No-Coal & Strategic-Renewable 19 46.69 47. 8 49.8 50.4 51.0 607 89.7

i D

Any-Coal & Any-Renewable 50 46.19 47. 8 49.8 50.4 51.1 58. 1 88.6
Any-Coal & Strategic-Renewable 51 46. 40 47. 8 49. 8 50.4 51. 0 59. 1 88.5
No-Coal & Any-Renewable 52 48.32 47. 8 49. 8 50.4 51. 2 61.5 94.6
No-Coal & Stiategic-Renewable 53 48.25 47. 8 49.8 50.4 51.0 61.3 95.3

T11 -5-yearly prices, basa
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Yearly Norminal Prices (Mills/kWh)
(for Sensitivity and Environmental Adder Cases)

Table 11-6

Cases

Run Real

against Levelized
Case # Case # Mills/kWh 1994

Average Mills/kWh
1995 1996 1997 2003 2013

Medium Gas Price

Medium. Load Growth. Medium DSR

Any-Coal & Any-Renewable 33
Any-CoaI & Sh'ategic-Renewable 34
No-Coal & Any-Renewable 35
No-Coal & Strategic-Renewable 36

46. 13
46. 59
46. 68
47. 12

47.8
47.8

47.8
47.8

49.8
49.8
49.8
49.8

50.4
50.4
50.4
50.4

50.9
51.0
50.9
51.0

57.8
59.5
59.4

60.8

89.5
90.3
90.2
91.2

Medium Load Growth. Hieh DSR

Any-Coal & Any-Renewable

Hermiston w/ NC

Hermiston w/ AC

SCE as potential
CCCT to IGCC
IGCC w/ NC

IGCC low cost w/ NC

Trmsm Bridget 300
Transm Utah 600

Critical water

Non-firm $ lower

Non-firm $ higher
No non-finn sales

No non-fimn S/P

Wind cost less $600/kw

Geothermal 0% inflation

Wind 0% inflation

Wind 2.5% inflation

Wind Res Maig 1.2
Wind Res Marg Winter
Wind 35% more energy

Low NOx,

Low NOx/

Low NOx,

High NOx,
High NOx.
High NOx.

Low C02

Med C02

High C02
Low C02

Med C02

High C02

Carbon limit, Med DSR

Carbon limit, High DSR

41

212

213
211

222

223

224

231

232

251

252

253

254

255

261

262

263
264

265

266
267

301
302

303

304

305

306

322

323

46. 50 47. 9 50.2 51.0 51.8 I 58.3 I 89.9

35
33

36
36
36
36
33

33

33

33

33

33
33

35
35
35
35
35
35

35

33

33

33
33

33

33

33
41

45.55
45. 13

47. 14

45.83
46.88
46. 35

46. 00

45.91

47. 06

46.56
45.52
46. 94

46. 95

46. 86

46. 93

46. 68

46. 68

46. 68

46. 81

46. 84

46. 77

48. 93

54. 51

47. 68

50.65
56.27

50.62
49.83

47.8

47.8

47.8
47.8

47.8
47.8

47.8

47.8

48.8

48.3

47.1

48.7

48.8

47.8

47.8

47.8

47.8
47.8
47.8
47.8

48.8
49.9
52.2

495
51.6

52.2

48.4

48.3

49.8
49.8
49.8

49.8
49.8
49.8
49.8
49.8

50.8

50.3

49.1

50.7

50.8

49.8

49.8

49.8
49.8

49.8

49.8
49.8

50,9

52.1
54.7
51.7
53.9

54.8

50.7
50.5

49.9

49.9
50.4
50.4
50.4

50.4
50.4

50.4

51.4
50.9

49.7

51.1

51.1

50.4

50.4

50.4

50.4

50.4

50.4

50.4

51.4
52.5

55.4

52.0

54.5
55.5

51.7
51.0

50.3
50.3
51.0
51.0

51.0
51.0

51.1
51.4

51.9

51.4
50.1

51.8

51.8

51.1
50.9

50.9
50.9
50.9
50.9

51.1

51.8

55.1

56.5
52.5

55.9

57.4

52.4

51.9

57.1
55.8

61.9
59.2
60.5

60.4
58.3
58.2

59.3
58.7
57.0

59.7
59.9

59.2
59.4
59.4

59.4

59.4

59.7
60.0

59.4
65.9
77.0

61.3

69.2
79.5

64.4

62.8

88.0

85.1
91.0
87.1

91.1

87.9

91.1

90.9

87.0

91.3

91.1

91.3

91.2

90.2

90.2

90.2

90.5

90.4

89.9
89.1

106.1

90.7

92.7

111.6

102.7

101.0

T11-6.yearty prices,sen
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2. 2 percent price impact over and above the price impact caused by normal load
growth and inflation. The company is concerned about seemingly small mill
differences because they would add to price impacts.

Under medium-low load growth, the price would be higher than under medium
load growth (the second set of numbers on Table 11-5), and the impact occurs
immediately. The higher price was caused by under-utilization of existing
resoiu-ces. After 20 years, loads and resources were in balance and the price
difference disappeared. Under medium-high load growth, prices would
decrease by 0. 1 mills (compared to medium load growth) in each of the first three
years; the difference would reach one mill by 20 years.

Low DSR (the fourtti set of numbers on Table 11-5) would reduce prices by 1997
by only 0.3 mills. High DSR (the fifth set of numbers on Table 11-5) caused a 0.4
mill real levelized impact, which reached a nominal price difference of 0.9 mill
in 1997. By 1997 prices would be almost 2 percent higher under high DSR than
they would be under medium DSR. DSR's small levelized impact masks a larger
immediate price impact to customers.

Low gas prices caused a small levelized price savings, but no price savings
':iurm8-the. first four years/ 0. 5 mill by 2003, 'and by 2013 it varied from 0. 7 to 1.5
mills. High gas prices generally caused a levelized impact of 0. 1 to 1.7 mills. The
annual impacts began in 1997 and remained small due to assumptions that Mgher
gas prices would cause non-firm sales prices to increase, and the company's
ability to use the non-firm markets.

The sensitivity cases, shown on Table 11-6, had varying results. Allowing the
Hermiston cogeneration project into the portfolio caused levelized prices to
decrease compared to a companion case without Hermiston. The yearly price
reduction effects began in 1996. The model selected the SCE contract, ' though not
in the same quantities and yearly increments as specified in the contract.
Changing the SCE contract from an existing resource to a potential resource
(where the model could select it) caused no price impact until 2003, when the
contract expires.

The IGCC cases had no price impact until 2003, after that all of them caused
prices to decrease compared to their companion cases that allowed no coal
resource additions. The transmission cases lowered levelized prices, but did not
begin to have an impact until 1997.

The lowest levelized and immediate prices (in 1994-1997) would result from
higher load growth, lower gas prices, lower DSR, the any-coal strategy, the any-
renewables strategy, Hermiston added to the system, 'IGCC as an available
technology, implementing the transmission upgrades/and having a non-firm
market with high sales prices and low purchase prices. Some of these factors the
company has little control over, but the company can try to match its DSR
investments to levels that limit price impacts, try to'take advantage of coal's low
costs, perhaps through the IGCC technology, and implement the transmission
upgrades.

ff^tv-i
CfiSC '

^.
-t. ^fT.^'



Pa e 226 Cha ter 11: Conclusion RAMPP-3 PadfiCo

RAMPP-4

The company will begin preparing its next IRP, RAMPP-4, in the next few
months. New information and changes that have occurred since beginning the
analysis for RAMPP-3 will allow the company to update its integrated resource
planning efforts. The current schedule calls for completing and publishing the
final RAMPP-4 report by the end of 1995.

It has been said: "There is no subject, however complex, which, if studied with
patience and intelligence, will not become more complex. " RAMPP-4 will be
more complex than RAMPP-3. PacifiCorp intends to refine the MATO analysis
approach and increase its ability to analyze DSR, peaking needs, and uncertainty.
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ACTION PLAN

rni is, .chaFlteIl describes the company's progress in meeting the action plan goals
in RAMPP-2, as well as the new action plan for RAMPP-3. The"ne5<t-chlD ter

Er,°>v^so det.ail on, the 5,SR portion. of the RAMPP-2 action plan and'the'MW
RAMPP-3 action plan. The action plan for RAMPP-2 used the information'and
??a!^^saya ilable.^hen. ?AMP.P'2 wa.s Prepared. It was a guide" rather "than'a
.
^T?^f?r, s-pecific .̂ ctiol?s' te imPlementing the plan, the company adhered

to its principles more than the precise words of each action item. In other words.
the company followed the intent of the plan while allowing itself flexibility to
^To-n^-'::iliafl^n^conditions- while action plans emphasize theYmportance

acquiring the cheapest resource first, the company also considers other factors
such as the value of learning more about new technologies (as with renewables).

-Y- e-someT, utll^. ties inc'l,u<?e long-term purchased power in their portfolio of
resources, PacifiCorp did not'include purchases from other utili-ties~ or
developersJS Ae.RAMPP:3 Portfolio. The company's first integrated'resource
plan, RAMPP-1, did include substantial amounts of long-term purchased
Since then, PacifiCorp's experience in the IRP process and in the wholesaie
S}^r^TL ^thf comPany to conclude that purchased power opportunities over
_l^j^l.^nm^, h,or,i. e not Predictable. It is difficult if not impossible/to
PLe. -^_a.v.a/I.abnity' price' s ^nd conditions for a purchased power
arrangement two or more years in advance. These opportunities are uncertain
until a specific negotiation is well imder way, or in some cases until contract
n??l% ̂  .fo,re/ pacifiCorp decided to exclude purchased power from its /
_^_M;PP~3 POI'tf0110' but continues to use purchased power opportunities to
^c-c(u, ire comPetitlveIy priced resources. ~ PacifiCorp will pursue
purchases that offer more benefits to customers than other resource" choices'.
Following is a fuller discussion of how the company analyzes purchased
compared to resources it would build itself.

Tliree options are available to PacifiCorp as a means to acquire resources: build
and^own, buy as a ̂ turnkey project (someone else builds the plant, and when it is
ready to operate, the company purchases it), or purchased power. Each has its
^^l-. ^_al}ta?es,, and disadvantages. The first criterion for PacifiCorp in
-e-c.i?i?.1}? a^n0^.8, ,these three yt il:^ is the Fost of the resource. During the

^?-u-5fe ,a.cq.^lsit10,^ Pl"?cess' PacifiCprp analyzes cost information on specific
?I?.tLC?^ -vario_us °?^r fa,ctol, s also affect the cost of a resource, whether built'by
? ̂ _T?^ a. inc??~^ti_uty ^eveloper-. For example, a developer or utility may have
^s^a^-.a.r^?l^nt, des, iSn, f01' a particular technology, so their respective cost may
-f..lc?^r f0,^that technology. Also, developers currently requu-e a higher rate of
return for their projects than do utilities, but developers also can-u?e"a higher
proportion of debt in their capital structure, which lowers their overall coSt'of
capital.

I.
^

.^

^ v tlvvS
^

^ \'/
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Another major criterion for FacifiCorp is risk. PadfiCorp assesses development,
siting, financial and regulatory risks for each specific project. For example,
PacifiCorp's approach to wind plants is to purchase them as turnkey projects
with guarantees, which leaves the development risk with the developer.

A third criterion in PacifiCorp's choice between building and owning (or
turnkey) versus purchasing the power may be the effect on the company's capital
structure and perceptions by the investment community. Owning avoids the
potential for credit rating agencies to reduce the utility's credit rating for
increased levels of power purchases. Related to this concern is the opportunity
to earn a return on an owned, rate-based investment, while purchased power
offers no earnings potential.

One of the advantages of utility ownership is control of the operations,
maintenance, and improvement of the resource. This avoids the risk that an
independent power producer (IPP) could allow project output to degrade,
while the utility still has an obligation to serve. A second advantage of utility
ownership is integration with the utility system, which allows for dispatchability
and more flexibility in response to load fluctuations. Utility ownership also
brings the ability to secure a very long-term resource, whereas most purchased
power contracts last considerably less time than a power plant. When the
contract terminates, the utility must secure replacement resources.

An advantage of purchased power is reducing the risks associated with
operations, fuel price, financial, technological and regulatory treatment. A
second advantage is the potential to tailor the agreement to match emerging
loads over time. PacifiCorp evaluates these aspects of any purchased power
arrangement relative to its costs and benefits in making any decision to use
purchased power to meet some of its resource needs.

PERFORMANCE ON RAMPP-2 ACTION PLAN

The company successfully achieved its RAMPP-2 action plan. The following
discussion lists each step from the RAMPP-2 action plan, and then describes the
actions the company took to achieve the goals from that step.

1. Continue to increase the amount of demand side acquisitions. Achieve 27
MWa of savings by the end of 1993.

Overall, the company is on schedule in implementing the demand-side resource
programs specified in the RAMPP-2 action plan, and expects results to show it
has been on target in achieving its 1993 energy savings goals. The following table
shows the goals and actual MWa savings for all demand-side projects completed
or for which the company has a signed contract with the customer.
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DSR Action Plan Goals and Actual for 1992 and 1993 (Signed Basis)

Program Area MWa Goal
Residential Weatherization 4.7
New Residential 2.0
Cominercial Retrofit 4.6
New Commercial 7.8
Industrial & Irrigation 7.3
Appliance 0.8
Coinpetitive Bid

Total 27.2

MWa Savings
2.4
5.0
0.5
7.0
5.4
6.9
1.1

28.3

Variance

(2.3)
3.0
(4. 1)
(0. 8)
(1. 9)
6.1
1.1
1.1

Nearly simultaneously with the RAMPP-2 planning effort the company
developed a strategic goal of 170 MWa of DSR acquistion over the next five years
(1992 through 1996). The 170 MWa goal most closely reflects the medium-high
load growth forecast from RAMPP-2 and an additional acquisition of DSR from
an accounting of all conservation that would be captured by 1996. For example,
it included 40 MWa of background conservation. There was an additional
assumed acquisiton of 13 MWa from a competitive bidding initiative above and
beyond the program activity included in RAMPP-2. Once adjusted for the
background conservation and the additional bidding initiative, the net resource
delivered under the strategic goal (170 MWa less 40 and less 13 equals 117 MWa)
roughly equaled the program activity in the RAMPP-2 medium-high load
growth case. The RAMPP-3 medium load growth at 2. 1 percent is lower than the
RAMPP-2 medium-high load growth at 2. 9 percent. This change reduced the
program activity by 17 MWa (to 100 MWa). In addition, improvements in state
building codes and appliance efficiency standards and already-installed DSR
reduced the amount of program activity for RAMPP-3. These changes reduced
the program activity by 25 MWa (to 75 MWa). This 75 MWa can be compared to
the 69 MWa goal in the RAMPP-3 action plan DSR for 1994-1996 of 69 MWa (40
during 1994 and 1995, and 29 diiring 1996), for a reduction of 6 MWa in program
variance from the 170 MWa strategic goal.

2. Determine actions needed in 1992 and 1993 to have 125 MW of wind
capacity (40 MW effective capacity) in operation by 1996-97, and pursue
those identified actions.

The company has contracted for two wind generation projects, one in
Washington and one in Wyoming. PacifiCorp is participating with Portland
General Electric and Puget Power on a 50 MW, 140-turbine project in the
Columbia Hills region of Washington's Mickitat County, near Goldendale. The
parties signed a contract on February 14, 1994. Kenentech Windpower will
develop and construct the $40 to 50 million project. PacifiCorp will own 37.5
percent, or about 19 MW. Construction should begin in 1995 with production
stardng in 1996. In August of 1993 Kenentech Windpower decided to move the
proposed project from Rattlesnake Ridge in Washington's Benton County to
neighboring Klickitat County because the former site was on the Department of
Energy's Hanford Reservation, where the project would have to clear land use
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restrictions, various Native American issues and environmental concerns.
Permitting should be quicker at the new site.

PacifiCorp has also contracted with Kenentech Windpower for a 50 MW plant in
Carbon County, Wyoming. Kenentech Windpower will build the plant with
PacifiCorp as the principai owner. The Eugene Water and Electric Board, Tri^
State Generation and Transmission Association, and Public Service Company of
Colorado are also considering participating. If each of these companies

ticipates to the full level of their preliminary request, the project will become
70. 5 MW. The steady winds of Wyoming offer 30 to 50 percent more energy

than sites in'the Pacific Northwest. BPA will buy 25 MW of the output
and'PacifiCorp and the other owners will take some of the output for their own
customers. PacifiCorp will get 25 MW for its own use. The project offers

lities for staged development: PacifiCorp could expand its
involvement if the initial project is cost-effective and successful. If transmission
limitations are overcome, sufficient wind towers at the Wyoming site could
produce several hundred MW. The project should begin producing power in
1996.

3. Sign confidentiality agreements for one or more potential sites to analyze
the feasibility of bringing 50 MW of geothermal capacity on line by 1998.

PacifiCorp and Calpine Corporation have had an ongoing series of discussions
for developing a geothermal project near Glass Mountain, California. Calpine
desires to construct a plant with a rating of at least 130 MW for commercial
ope'ration starting in 1998. PacifiCorp would purchase up^ to 100 MW from the

for 30 years, if arrangements can be made with Calpine. In addition,
PacifiCorp is considering other opportunities with developers for other
geothermal plants under development.

4. Determine the cost and performance of utility-scale solar energy
resources through participation in the Solar II demonstration project.

Solar II is a 10 MW test project in the Mojave Desert east of Barstow, California.
An array of mirrors reflects solar energy to a central receiver; the heat hims^salt
into a moiten state. The heat produces steam that in turn drives a turbine

r^ This is the first major'solar development to use molten salt storage as
"ofTts technology. Molten'salt has a greater capacity than wate^for^collectmg

Snd storinR heat, and will provide dispatchAle'solar energy. The 10 project
include PacifiCorp, the 0. S. Department of Energy,

California "Edison, Pacific Gas & Electric, Salt River Project Sacramento
tjtHity District, and Arizona Public ̂ Service. PacifiCojrp^ ̂is

contribu'tmg $1^25'million to the project. The ProJect, shouldoPeratefroml995. to
1998. me objective of the project is to move molten salt technology
commerdal-siz'ed plants (100-200 MW) by the year 2010.

In addition, PacifiCorp intends to participate, along with the state ofUtah^in^a
T6okWphotovoltaic(PV) technology demonstration at the Dangling Rope
Marina'on "a'remote arm of Lake Powel'l in the Glen Canyon National Recreation
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Area. A federal Department of Energy grant will fund the project. The marina,
owned by the National Park Service, currently barges in 65,000 gallons of diesel
fuel each year to run the facility's electric generators. The one-acre solar array,
coupled with inverters and a deep-cycle lead acid battery system, will reduce
diesel fuel use to 10,000 gallons per year. The permanent facility will provide
information on the construction and operating economies of PV systems.

The company has also begun three other PV projects in cooperation with
Ascension Technology of Waltham, Massachusettes. Each involves installation of
PV equipment to provide 5 kW of peak output. The project will help the
company better understand how well PVs perform in specific settings and how
they can fit into the power system. The sites are a PacifiCorp district
pffice/service center in Moab, Utah; a PacifiCorp service center in'Laramie,
Wyoming; and a community college building in Bend, Oregon. The PV
potential at these sites represents the solar prospects of three key states in
PacifiCorp's system. Partial funding of this project by the Environmental
Protection Agency will reduce the cost of the equipment in'half, to only about $5
per watt. Installation should be complete by early 1994, with full'operation
beginning by mid-1994. Ascension wilfmonitor the performance of each system,
and will evaluate the performance data with PacifiCorp. The project will
operate for one year, after which PadfiCorp will own all the equipment and can
choose to continue, alter, or discontinue the project. Three rotating shadowband
pyronometers will be installed at each site to monitor temperature and provide
data support for the PV systems. At the end of the study" year, PacifiCorp will
move them to other potential PV sites.

5. Initiate siting, permitting, and procurement for up to 450 MW of SCCTs.
Operational and resource uncertainties may require more CTs. Seek
permits which allow some of the SCCTs to be converted to CCCTs units if
needed.

The company removed the word procurement from this action plan item, per the
Oregon Public Utilities Commission Order acknowledging RAMPP-2. ' After
reviewing its options for meeting peaking needs, the compan~y took advantage of
a window of opportunity to acquire the needed peaking resources more cost-
effectively through a capadty contract with another utility. PacifiCorp signed an
agreement with Southern California Edison to buy up to 422 MW'of capacity
between October 15 and March 15 each year over the next seven years. Beginning
this October, the Company will have 222 MW available on an as-needed, aroimd-
the-clock basis. By "October 1995 an additional 200 MW will be available.
RAMPP-2 identified a need for additional peaking resources by the mid-1990s
and this contract provides those resources at a lower cost than other alternadves.
The SCE agreement delays the company's schedule for construction of gas
turbines. It also provides flexibility for PacifiCorp to meet winter loads. SCEis
a summer peaking utility and has gas-fired generation available during the
winter months. PacifiCorp, a winter peaking utility, can use this capacity as
needed to meet either peaking or baseload requirements. Using the assumptions
current at the time of the purchase, the following is a comparison of levelized
SCE Winter Capacity Purchase costs with corresponding simple cycle
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combustion turbine costs. The figures are shown for capacity factors from 10 to
20 percent, consistent with peaking resource usage. They are expressed in
$/MWH:

SCE
Capacity Winter Simple
Factor Purchase Cycle CT
10% $92 $169
15% $82 $129
20% $76 $109

6. Implement the decision to acquire 150 MW of^ peaking resources m
Arfzona Public Service Company's service area. Determine whether CTs
or renewable resources are more cost effective. Initiate siting, permitting
and procurement.

The company prepared a report to the Arizona Corporation Commission which
evaluated the relative costs and benefits of simple-cycle combustion turbines
(SCCTs) and renewables to meet peaking needs. The analysis showed that SCCTs
were the more cost-effective choice. The company is now pursuing the
construction of 150 MW of SCCTs consistent with its contracts with the Arizona
Public Service Company. The companies signed a construction agreement for
the SCCTs in April of 1993. Work has begun" to determine the site for the plant.
The agreement calls for a best-efforts schedule for commercial operation by the
end of 1996. The facility will be entirely financed and owned by FacifiCorp, but
will be built, maintained and operated by APS. Customers of both companies
will share the electric output of the plants.

7. Sign intent agreements and pursue contract negotiations with industrial
customers to 'achieve up to 300 MWa of cogeneration on-line by 1997.
Build in options to accelerate or delay construction to allow for load
growth uncertainty.

PacifiCorp signed a contract to acquire electricity from a 474 MW natural gas
cogeneration plant that U.S. Generating Company plans to build in Hermiston,
Oregon. U. S? Generating will finance, build and operate the project. Lamb-
Weston will use the steam produced as a by-product of the generating process as
a heat source in its potato processing plant adjacent to the power plant site.
PacifiCorp will have an option to own up to 50 percent of the generating plant
once it begins operation, as well as the flexibility to schedule the amount of
actual powir produced, based on customer needs. U.S. Generating must arrange
for long-term'gas supplies for the plant by mid-1994 to fulfill the terms of the
contract. Construction should begin in 1994, with commercial operation by mid-
1996. The project is midway between a major substation and the intersection of
two major natural gas pipelines: Northwest Pipeline and Pacific Gas
Transmission (PGT).

The Umatilla Electric Co-op's transmission lines will transfer power from the
generating plant to a Bonneville Power Administration substation; BPA will
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^ ^T_.the p.ow^r^0 a pacifl(::orpsubstation near Eugene, Oregon. The
Department of Energy (ODOE) issued a propose d orde?"recommend6i
approval of a site certificate for the project. ODOE set several conditions "on" A?
site, certificate'. mcludm8 a. $5 million early plant retirement fund,"fish"and
wildlife mitigation, and landscaping. The project includes construction of a 4.5
mile pipeline to connect with PGT, and upgrading 12 miles of transmission line,
for which BPA must complete an environmental impact statement.

PacifiCorp also signed a contract to build a 50 MW cogeneration project at the
James River paper mill in Camas, Washington. Pa'cifiCorp"win;~own'th'e
generation facilities and pay a royalty to James River for use of the steam." The
contract for steam royalties extends for 20 years. The $60 million facility wUl use
steam produced for the paper-making process to drive an electric turbine-
l!r?.er^_r_ -.̂ .,shou,ld begin^°perating 'in late 1995. The project "provides
PacifiCorp with a ^highly efficient source of generation near the Portland
?l^°^l^a?^. rea'. . It, '^i,l,ri}ave a he^ rate of 4'381 btul s Per kWh/compareTto
5,500-8,000 btu's per kWh for^typical cogeneration projects. The low heat rate
makes, _it: abou twice as efficient as a conventional utility thermai
PacifiCorp is pursuing other cogeneration opportunities as well.

8. Identify at least one potential pumped storage site and determine the
feasibility and cost- effectiveness of the technology.

Pumped storage ̂may fit well with PacifiCorp's existing system. It would be
particularly beneficial for the eastern part of the company's service area because
-rt^.°-_. i-.provi.^? a fiexible resoul'ce for load shaping. Pumped storage could
efficiently. use off:Peak power by using it to provide on-peak power. This would
allow the thermal units to operate more evenly, which would decrease wear and
maintenance requirements on the units.

^fkin.g-with_?r<:?)ect develoPers. PacifiCorp has identified several potential
sites for pumped storage units in the Northwest and Utah. No negotiations have

gun'.,..HOWever' analysis indicates the company should continue to evaluate
possibilities for pumped storage with developers.

9. Identify where transmission upgrades could enhance resources and
proceed where such upgrades are cost effective.

-»ai?i-?iT?-r t-he 50m^ny completes transmission projects to meet load growth or

reliability needs. These projects also provide savings in transmission losses.
projects provide loss savings alone. The company recognizes transmis'sion
as part of the total cost of owning conductors and transformers.

-lc^fi??rp. selects equipment based on the sum of the purchase price pfusthe
?-rn5.u-n?_of. ? over the expected life of the equipment. This applies to all
![a:n.sIIUS,sion ̂ nd distribution-equipment, but the'foUowing examples apply to
the two largest expense categories: conductors and transformers.

The largest conductors are part of the transmission system. Because Pacii
service area is so widespread, transmission is a major consideration in all

Because PacifiCorp's
power
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transactions. The company is improving its transmission capabilities through
transmission access agreements as well as the upgrading and construction of
transmission lines.

One of the transmission constraints facing PacifiCorp is a limited ability to
transport power from the desert Southwest to the Pacific Nortfiwest. To^ alleviate
this problem, PacifiCoip signed a 20-year agreement with Southern California
Edison (SCE) for off-peak firm transmission service froin Palo Verde to the
California-Oregon border. SCE will provide 78 MW of off-peak transmission
service through 1993, increasing to 260 MW for the rest of the contract. From
mid-April to "mid-June each year, SCE will use the transmission capacity itself.
The agreement provides an additional path to the Pacific Northwest for power
from PacifiCorpf s Cholla #4 unit and other Arizona resources. It^lso provides a
path out of the desert Southwest for other power transactions. To facilitate the
SCE transmission agreement, PacifiCorp obtained additional south-to-north AC
intertie rights from BPA, as discussed below.

PacifiCorp has negotiated various transmission arrangements with Bonneville
during 1993, which have increased PacifiCprp's south-to-north transfer rights by
182 MW on the Pacific AC intertie. In addition, PacifiCorp acquired south-to-
north transfer rights on the Pacific DC intertie. These Pacific DC intertie rights
commenced January 1, 1994, for 100 MW and increase to 200 MW on January 1,
1995, and remain at 200 MW thereafter until the Pacific AC mtertie facilities are
removed from service. These additional rights, combined with PacifiCorp s
existing intertie rights, provide the company with a total of 782 MW of south-to-
north intertie scheduling rights.

In southern Oregon, the company improved transmission and lowered losses
through the installation of a 500 KV transmission line from Eugene to Medford.
The new line, a joint venture with the Bonneville Power Administration, ]oms
with the California Oregon Transmission Project (COTP), forming the third AC
intertie. The entire project provides a 4800 MW transfer capability between the
Northwest and California regions. It is part of the Third AC plan of_ service,
jointly adding 1600 MW of transfer capacity to the Pacific AC Intertie. Southern
Oregon now has greater access to resources because of its connection to a
stronger interstate transmission grid. The company completed the Eugene to
Dixonville part of the line in late 1992, and the remaining part, Dixonville to
Medford in November of 1993. This section increased the southern Oregon
system import capability to 1875 MW. Part of this project included PacifiCorp's
adding 500 kV series capacitors to the existing 500 kV Intertie north of Malin.

It is sometimes possible to minimize losses by reconfiguring the system. An
extreme example was the 1993 installation of series reactors on the Carbon-
Spanish Fork transmission path in Utah (near the Carbon thermal plant). The
path consists of two parallel transmission lines, one of which had much lower
losses The new reactors forced the current How onto the lower-loss line, thereby
saving energy and capacity. Balancing the flows between the two lines increased
the transfer'capability of the two lines by about 100 MW. The new equipment
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resulted in energy savings of 5.7 mills/kWh over the facility life, and had a first-
year cost of 10 mills/kWh.

In 1991 the company installed a 115 kV line between the Troutdale and Cully
substations in Oregon. A wire size of 795 MCM would have been sufficient to
carry the required current on this 10 mile line; however, consideration of losses
favored the installation of a 1272 MCM conductor. The cost per kWh of losses
saved was 12. 7 mills/kWh over the life of the circuit. The cost of the first year's
energy savings was 22.3 mills/kWh.

Power correction can also reduce losses. For example, the company installed
4800 kVAR of capacitors in Corvallis in 1992, resulting in a loss savings of 12
mills/kWh over the expected capadtor life, at a cost of 21 mills/kWh for'the first
year.

PacifiCorp recently signed an agreement with General Electric and Cooper
Power Systems to purchase distribution transformers with ultra-efficient,
amorphous metal cores. The transformers will reduce losses within the
transformer by 70 percent compared to losses with the traditional steel cores.
Over the course of the three-year partnership, the company expects to triple its
use of these efficient transformers.

PacifiCorp continues to study its transmission and distribution system to find
opporhinities to cost-effectively reduce losses and increase efficiency.

10. Explore new or expanded modeling solutions for RAMPP-3.

As soon as RAMPP-2 was completed, the company began searching for a new
model to use for RAMPP-3. After establishing criteria for the new model and
testing the two best alternatives, the company selected the Integration Planning
Model (IPM) from ICF Resources for RAMPP-3. The Analysis Plan chapter
discusses that process.

. contmue to implement system efficiency improvements as identified in
RAMPP-1 and included in the existing system" for RAMPP-2.

In 1992 and 1993, PacifiCorp gained additional resources through efficiency
improvements on its generation, transmission and distribution systems.
tncreasing the efficiency of the equipment added one MW to the hydro system.
Ten additional MW were through efficiency improvements, including
conservation voltage reduction.

Carbon^ Offsets. Although the company did not have a specific action item from
RAMPP-2 regarding carbon offsets/PacifiCorp has'investigated low-cost
techniques for offsetting carbon emissions. The company has two ongoing
projects and has committed to two more pilot projects. 'The Questions and
Answers chapter discusses these projects m more detail. In general they are:
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1) Reforestation in southern Oregon, which resulted in the planting of 200
acres in the 1992-1993 season, and will result in 300 more in the 1993-1994
season. _. . . . ... ., _ _r,,

2) Shade tree planting in Salt Lake City, in partnership with the non-i
TreeUtah in eight urban neighborhoods.

3) Reforestation in eastern Washington, in which the company is helping to
pay for the replanting of privately-owned lands that have been damaged
by fire.

4) Forestation in the Saratov district of Russia on lands which have not
previously forested.

The offset efforts will explore a variety of contractual arrangements for
implementing projects, and test the cost effectiveness of dlfferent.offsetmeth,ods
before making any large-scale commitment. PadfiCorp will continue to explore
other offset techni'ques'and will pilot test those that appear most promising.

The RAMPP-3 action plan, discussed below, is an updating of the RAMPP-2
action plan. The amount of resource to be acquired in each item in the RAMPP-3

should not be added together with the amount of the resource in the
romparable item from the RA"MPP-2 plan. The RAMPP-3 plan replaces and
updates the RAMPP-2 amounts.

RAMPP-3 ACTION PLAN

We used to ask, what will the future be? Now we ask, what are the things we
need to do now, whatever the future brings? We used to ask, will we have
enough resources? Now we ask, are there any good opportunities out there?
The wealth of information provided by the RA.MPP process helps the company
approach the future more proactively.

PacifiCorp developed its RAMPP-3 action plan after analyzing the results of the
base study plan, environmental adders and sensitivity analyses, input from the
RAMPP Advisory Group, and applying the judgment of company management.
RAMPP-3 prepared 155 least cost plans for 155 different views of the future.
None of those 155 is the company's "preferred plan. " Instead, the company
approached the task of developing an action plan by looking for consistent
elements in the 155 resource plans, to arrive at action items that were consistent
with a lot of the cases, especially actions that were consistent with the most likely
cases: those with load growth between the medium-low and medium-high, and
those with gas prices between the low and medium escalation rates. The
company paid more attention to the 10-year results than the 20-year results in
developmg the action plan. The RAMPP-3 report title. Positioning for
Competition and Uncertainty, reflects a theme that is the basis for many of the
items in the action plan. PacifiCorp is positioning itself for an uncertain future
by taking actions which are consistent with the most likely futures and provide
flexible options for a wide range of futures.
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While load growth and gas prices are critical uncertainties, other uncertainties
also require a flexible action plan, especially industry changes from possible
deregulation and restructuring. These industry changes require the company to
be very sensitive to competitive pressures, and to focus its resource strategies on
actions which will allow it to maintain its competitive positioning in both the
short and long run. Other uncertainties include governmental action on
environmental issues. The company recognizes that continuing concerns over
environmental consequences of electric utility generation may lead to federal
legislation. The company's renewable activities, as well as its carbon offset
projects, should help the company contribute factual information to that debate
and position the company to respond with the most economical choices,
whatever policies emerge.

The RAMPP-3 action plan identifies actions that will position the company for
the next 20 years. The analyses show that the company can use a broad range of
alternative resources to meet future needs, but the actual amount and timing of
new resources will depend on how the future unfolds and what opportunfties
become available. PacifiCorp believes that with the portfolio of resource
options idendfied in RAMPP-3/it can manage situations that arise in the forecast
cases as well as those outside them. For example, if the future brings very low
load growth, the flexibility built into some of the resource options would allow
the company to maintain reasonable levels of resources and sell any surplus
through its access to other markets. If load growth is sigmficantly greater than
expected, the company could accelerate the siting and construction of some
resources to sustain a modest period of higher-than-expected growth without
dramatic retail price impacts. These short-notice resources include SCCTs and
some renewable resources.

The company created the action plan in a step-wise process:
Step 1: Identify actions for the resource strategies

a: How much DSR
b: How much renewables
c: How much coal

Identify actions to meet baseload requirements
Identify actions to meet peaking requirements
Identify other activities to complement steps 1-3

Step 2:
Step 3:
Step 4:

-t-e?. 1 ^etermmed the resources needed in each of the three resource strategy
areas: ^ DSR, renewables, and coal. For DSR, the primary criteria used 'in
determining the level of activity over the next two to four years were intemaf
financial standards, including an internal rate of return standard, an avoided cost
standard, and a price impact check. The price impact check is a look at the
mcremental^)rice impact of the total of DSR activity compared to a supply-side
only plan. PacifiCorp management found the cumulative impact of less than 1
percent to be^ acceptable. The DSR Action Plan Detail chapter contains a
discussion of the financial analysis of DSR programs and how the company used
that analysis in developing the DSR action plan.
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The next resource strategy area considered was renewable resources. For
renewables/the company decided to pursue some initial projects which wouM

it to acquire more renewables if the early projects are cost effective The
mmpany will evaluate the cost effectiveness of'the early ProJect^by examlmn8
their performance characteristics (including reliability, maintenance costs,
integration with the system, impact on other resources, etc.)

The last resource strategy area considered in step 1 was coal resources. For coal,
the company decided the appropriate next step would be a feasibility study
which would enable it to make a decision regarding whether, where, and what
type of new coal resources to build. The company recognizes that coal is the
feast-cost resource in many of the least cost plans aeated in RAMPP-3, but there
are risks and constraints associated with coal.

The second step determined the actions needed over the next two years to meet
baseioad requirements, given the demand-side, renewable, and coal actions
already identified. The most cost-effective supply-side resource choice after coal
was cogeneration, and the Hermiston cogeneration project is the most cost-
effective immediate opportunity. How the rest of the identified range of
acquisition are filled will depend less on the RAMPP analyses and more on
actual opportunities that become available.

The third step determined the actions needed to meet peaking requirements.
The acquisitions identified in the action plan should enable the company to
make better informed decisions as opportunities arise to acquire or build
resources to meet peaking needs.

The fourth step determined the actions needed to complement the other areas.
These arose from the company's effort in 1993 to compile its Peak Management
Report, continuing efforts to identify pricing actions which would be consistent
with RAMPP planning, and condnuing with efficiency activities.

The company can meet the action plan objectives in a variety of ways- The
company could build and own the resource; a developer could build the
resource and the company own it; the company could acquire the power
through a bidding process; or the company could purchase power through an
arrangement with another supplier. The company plans to issue another request
for proposals (KFP) to begin'a bidding process after RAMPP-3, and anticipates
that the bids in that RFF could meet some of the resource needs identified in this
action plan. The beginning of this chapter provides a discussion of how the
company evaluates purchased power opportunities.

Before the company takes any acquistion actions, it first performs detailed
analyses of the specific opportunity, including its consistency with the current
RAMPP plan, location-specific transmission and distribution facilities, the
capital and operating cost estimate for the particular project, the fuel supply
arrangements for the project, comparison of those costs with the most recent data
to update avoided costs, comparison of those costs with other specific projects
under review, the project's potential impact on the company's capital structure
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and any need for financing, and its impact on the hourly operation of the system
during different seasons and during both peak and off-peak times. Senior
management reviews all of these analyses before making an acquisition decision.
RAMPP cannot provide all the detailed information manageineht needs to make
an acquisition decision. RAMPP provides a snapshot look at generic
technologies at generic plant locations. RAMPP must 1) use broad area
transmission constraints, 2) rely on generic costs, 3) freeze modeling inputs at one
point in time within each two-year planning cycle, 4) and RA.MPP cannot
evaluate hourly impacts of generic resources. Therefore, RAMPP provides the
framework and a beginning point for the detailed analyses that management
needs for its acquisition decisions.

In developing a RAMPP action plan or making an acquisition decision, the
company also considers potential cost recovery issues. While regulation allows
for recovery of prudent investments that are used and useful/ issues remain
which have an impact on the company's ability to achieve full recovery. The
company's largest concern is the impact on price levels. The company takes very
seriously the changes which are making the business environment more
competitive. This has led to a strong commitment to be a low-cost producer and
to keep retail prices competitive. The market may preclude higher prices even if
the regulatory commissions were willing to allow prices high enough to provide
for full cost recovery. An additional issue is the uncertainty surrounding cost
recovery for unproven technologies such as renewable resources. For example,
in acquiring these new technologies, the company relies on information that is
available today when, in fact, the fuhu-e may mean a shorter than anticipated life.
For such resources, it may be appropriate to relax "used and useful" standards so
that unexpectedly short lives do not preclude full cost recovery. Finally, there
are issues raised by PacifiCorp's multi-jurisdictional operations. To the extent
that commissions in different jurisdictions adopt conflicting standards for cost
recovery, a resource that is eligible for full cost recovery in one state may not
necessarily be accepted for full cost recovery by other jurisdictions.

The RAMPP-3 action plan is for two years, 1994 and 1995; in some areas it also
includes broader steps for 1996 and 1997

1) Continue to increase the amount of demand-side acquisitions consistent
with cost and price impact criteria. Achieve 40 MWa of cumulative
installed cost-effective savings by the end of 1995. By the end of 1997
acquire an additional cumulative 65 MWa of demand-side acquisitions, if
cost effective.

Financial standards guide PacifiCorp's demand-side and supply-side resource
activity. All resource acquisitions must meet these financial standards, which
focus on meeting low-cost resource objectives and equity concerns.

During the second half of 1993, the company clarified its standards for
investment in new resources to create greater consistency in the evaluation of
DSR compared to other investment opportunities, achieve greater upper
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inanagement consensus and commitment, and improve the process of
developing DSR programs to be consistent with both RAMPP goals and
company policies. The clarification process resulted in standards for evaluating
DSR programs that are consistent with the standards used in evaluating other
investment decisions of the company, including those relating to supply-side
resources. These standards are two: first, the internal rate of return for the DSR
program must exceed 9 percent; second, the DSR program costs must meet an
avoided cost standard, which includes lost revenues. Once the programs are
identified that pass these two tests, the package is evaluated for its impact on
retail prices. PacifiCorp's management accepts a 1 percent cumulative price
impact for 1994 through 1998, over what would result from an alternative
supply-side resource plan. The next chapter, DSR Action Plan Detail, provides a
discussion of the financial standards and the company's use of them to determine
the DSR goals to include in the RAMPP-3 action plan.

The amount of identified DSR that met the financial standards for 1994 through
1998 - 143 MWa - compares favorably to the 152 MWa identified for that period
in the medium DSR case for RAMPP-3. The company expects to identify
additional DSR opportunities that meet the standards. Therefore, the new
resource analyses in RAMPF-3 that assumed medium DSR are a valuable
benchmark to use in anticipating future resource needs. The current difference,
only 9 MWa, will not affect any other resource acquisition decisions in the next
two years (before the company develops the next RAMPP action plan).

The company will also modify programs where necessary to mitigate price
impacts. In all programs, the company will continue to maximize the amount of
the participating customer's contribution to minimize non-participant price
impacts.

The level of demand-side resources identified in the action plan assumed a
medium level of load growth (2. 1 percent annual growth). If load growth varies
from that expectation, the company may need to adjust the amount of demand-
side and supply-side acquisitions, but it is unlikely that in the next two years
load growth will depart sufficiently to justify any significant change in resource
acquisition activities. The more likely course of action would be incorporation
of the new load growth data into the next RAMPP planning process, which will
begin shortly after publication of RAMPP-3.

The action plan for DSR would not change significantly in the first two years
under different growth scenarios, other than with an increase in lost opportiinity
new construction programs. As the load growth increases, there tends to be more
DSR available through the new construction market.

2) Continue with actions necessary to have 200 MWa of renewable resources
on line by 2001, if cost effective.

PacifiCorp's strategic plan includes an environmental goal, which calls for the
staged development of renewable resources beginning with 50 MW by 1996, and
expanding to 200 MWa by 2001 if proven to be cost effective compared to other
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resource options. To know whether these projects are cost effective, the company
needs operating experience. That experience will reveal if there are fluctuations
in output and how those fluchiations affect PacifiCorp's system. Experience will
also reveal how wind plants affect the system use of other resources for load
following, how they affect the local transmission and/or distribution system,
how ̂ they perform under severe weather conditions/and whether there are
problems with community acceptance. The company needs to learn how to deal
with any operating problems that may develop. In addition, equipment costs
should decline from technological improvements over the next few years; if those
improvements don't occur, wind will be a less desirable resource/ To gain the
needed experience, the company is proceeding rapidly with current and
planned projects, consistent with the RA.MPP-2 action plan.'

a) Bring the SW Washington and Foote Creek, Wyoming, wind projects on-
li^T, t?y l"?;. _The company's share of the output will be 56 MW (19
MWa). PacifiCorp assumed half of the share released by Idaho Power in
addition to its previous commitment. The consortium of project
^^e^PTrs., in the wy9ming project, including PadfiCorp, is also seiling
25 MW to the Bonneville Power Administration. Kenenfech Wmdoower
will construct the wind plant.

b) During 1996 and^l997, evaluate the cost-effectiveness and performance of
the southwest Washington and Wyoming wind projects, and determine
throu. 8h continuing communication with wind developers the cost-
effectiveness and performance of other wind projects in North Amertca.

c^ ?_-these e.arly ̂ r?Jects, c-^rm .the cost-effectiveness of wind, pursue
agreements in 1996 and 1997 with wind developers for an additional 40-
50 MW of wind resources to be on-line by 1999. ' PacifiCorp has an option
to purchase additional windplant from Kenentech at the SW Washington
site.

d) Consistent with cost-effectiveness criteria, pursue agreements with
developers to have 50-100 MW of geothermal resources on-line by 1998.

e) Continue to participate in the Solar II demonstration project to
determine the cost effectiveness and performance of utilitv-scale solar
energy.

^ continue to parucipate in ths .Dangling Rope Marina photovoltaic
project in Utah. The company will help install photovoltaic equipment
to reduce the marina's need for diesel fuel to power its equipment.

g ?.y^ni.fr'^?94', finish .installinS photoyoltaic equipment on three buildings
in PacifiCorp's service territory to better understand the operation and
economics of direct generation from smaller dispersed Dhotovoltai(
units.
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h) Identify targeted geographic areas with constrained transimission and
distribution capacities. Evaluate general and specific opportunities to
use direct load control and distributed generation technologies as a cost-
effective means to resolve costraints.

i) Determine any unique considerations associated with various levels of
renewable resources for integrating them into the company s system.

3) Meet baseload requirements with installation of 500-900 MW of
cogeneiation and/or combined-cycle combustion turbines (CCCTs) by
2001, consistent with cost-effectiveness criteria.

The company determined that it should pursue a range of cogeneration
additions, given the range of additions made by the model across different cases
that the company regards as likely, and to provide the company with the
flexibility it needs to take advantage of low-cost opportunities that may arise in
the next two years. Actual load growth during the next two years could cause a
revision in these amounts for the action plan in RAMPF-4. The company will
build in options to accelerate or delay construction to allow for load growth
uncertainty.

a) Proceed with the Hermiston project according to the terms of the
agreements.

b) Continue to evaluate cogeneration options with industrial customers in
both the Utah and Pacific divisions. Reach agreements to develop
projects or to secure options where cost-effective.

c) Continue to evaluate cogeneration and CCCTs with independent
developers. Reach agreements to develop projects or to secure options
where cost effective.

4) Evaluate clean coal technologies such as gasification, and evaluate the
feasibility of potential sites for new coal resources.

Evaluating clean coal technologies and potential sites for using them will help
the company better understand whether coal is a viable resource option for the
future. Because clean coal technologies can reduce future environmental risks,
the company recognizes the need to better understand clean coal technologies.
Several gasification demonstration projects in progress or under development
indicate the work occurring in this area. In addition, the company needs to
evaluate the coal market and how changes in that market may impact current and
future prices for coal required at new plants. At this point, the company does
not need to make coal acquisitions that might prove costly or irrevocable.
Instead the company plans to conduct further studies to better understand coal s
benefits and risks, reduce the lead time for bringing coal resources on line, and
assure flexibility in the future.
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5) Meet 150-200 MW of peaking needs by 2001 in addition to the AFS SCCTs
(see item a), for a total of 300-350 MW. Operational and resource
uncertainties may require the company to acquire more peaking
resources sooner.

In addition to the Arizona SCCTs, the company could meet peaking needs
through additional SCCTs, purchased power, pumped storage, and/or other
peak management options (see action item 6). The amount and mix of peaking
resources the company will need will depend on load growth, market
conditions, the resource characteristics of the company's current system, the mix
of other resources added to the system, fuel supply logistics and costs,
environmental concerns and overall economics.

a) Complete construction of 150 MW of SCCTs in Arizona Public Service
Company's service area to be on-line by the end of 1996.

Following are the alternatives the company will explore to meet peaking needs.
The company does not expect to acquire new resources from all of these
possibilities. In the two year action plan time frame the company plans to
prepare detailed analyses of SCCTs and pumped storage sites, under alternative
timing schedules and alternative locations. The company will initiate permitting
and procurement, if required by timing, for the selected resource, whether it is a
SCCT, pumped storage or other.

b) Identify at least two pumped storage sites and determine their feasibility
and cost. If these projects are cost-effective, proceed with obtaining
siting permits and equipment in 1996 and 1997.

c) Identify potendal sites for up to 300 MW of SCCTs. If these projects are
cost-effective, proceed with obtaining siting permits and equipment
during 1995 to 1997.

d) Pursue opportunities to purchase power that provides peaking benefits
and are more cost-effective than building or acquiring peaking
resources.

e) Analyze the relative value of alternative peaking resources. The RAMPP
research provides initial insights into peaking resource requirements.
The company will apply detailed system simuladon tools to specify and
analyze peaking needs and how to best meet those needs.

6) Pursue peak management opportunities.

Demand-side and supply-side strategies can modify the shape of the company's
load curve to reduce costs and increase value to the customer. Strategies can
include reducing peak period demands, increasing the system load factor, and
moving energy usage to different times and seasons to modify the system load
factor. In October 1993 the Company completed a study of peak management
that included a survey of 30 utilities across the United States and Canada, a
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review of the company's current and past peak management activities, and a
review of system resources and operating characteristics. After reviewing the
shidy and its results, the company recommended the following steps:

a) Consider pumped storage as a possible peaking option.

b) Continue the new amorphous core transformer program, under which
the company acquires lower-loss transformers. Evaluate and implement,
as appropriate, the use of larger conductors, reconfiguration of selected
feeders and the installation of additional capadtor banks.

c) In the next general rate case filing in each state, offer standard tariff time-
of-day differentiated prices for industrial customers of over 1 MW for
both demand and energy. This will provide appropriate price signals to
customers consistent with the company's costs and may help increase the
company's system load factor.

d) Evaluate the costs and benefits of alternative levels of service quality,
and develop various services that meet customer needs at prices
acceptable to participating customers.

e) Promote the current option for time-of-day service to electric space and
water heating customers in Utah.

f) Determine how residential customers respond to better data on their
power usage through a pilot project in Portland, Oregon. This will help
the company better understand how customers use information on real-
time energy uses.

g) Continue to offer current options for irrigation load control in Idaho and
Utah. In the next general rate case filing in each state, offer time-of-day
service for irrigation customers.

h) Identify targeted geographic areas with constrained transmission and
distribution capacities. Evaluate the possibility of using direct load
control.

7) Implement pricing changes to further promote economic and energy
efficiency.

a) In future general rate case filings in Montana and Utah, eliminate
declining block energy price structures for residential customers by
increasing energy charges.

b) In future general rate case filings, implement price design changes which
better reflect costs and assist customers to improve the efficiency of their
use of electric power.
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8) Continue to increase system efficiency through improvements to the
company's current generation, transmission, and distribution systems.

^i-t^nal syst?In efficiencies are possible in all parts of PacifiCorp's system.
The^comPany Plans to lm.Prove the reliability of its thermal plants in 1994 and
.

l^^t-°.. rea?izf a,n addltional 98 Mw of. capacity. Scheduled efficiency
improvements to the transmission and distribution systems will gain 7 MW of
capacity over the next two years and an additional 14 MW by 1997.
9) Continue to test and demonstrate small-scale carbon offset projects.

Carbon offsets, along with conservation activities and the use of renewable
resources, help reduce the company's carbon emissions. Pilot offset projects will
-f-E-t^le-c. °^n?any i^e?tify reliable and cost-effective techniques for offsetting
^^;<?.I^-^XS. . be^°Te making any major investment. PacifiCorp is
participating in four offset projects that test a variety of techniques for offsettu
carbon.

a)

b)

c)

Reforest fire-damaged land in eastern Washington and western Idaho.

Work in cooperation with the US Environmental Protection Aeencv to
forest unplanted lands in the Sartov region of Russia.

Plant shade trees in Salt Lake City neighborhoods with the assistance of
the TreeUtah organization.

d) Help non-industrial landowners in Oregon plant under-stocked lands
through a partnership with the Oregon Department of Forestry.

10) Improve the RAMPP process for use in RAMPP-4.

a) Implement feasible process improvements identified in the RAMPP-3
regulatory acknowledgment review.

b) Improve the company's ability to evaluate capacity needs in the RAMPP
analysis.

c) Add to the IPM model's abilities so that it can recognize, and add
resources to meet, both winter and summer peaks.

^^(- ^^
fl <ck tsi
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DSR ACTION PLAN DETAIL

This chapter provides detail on the company's DSR activities. The first section
describes the company's performance in implementing its RAMFP-2 demand
side resource acquisition plan for 1992 and 1993. The second section lists and
describes by sector the company's plans for DSR activity in the next few years.

1992-1993 DSR ACTION PLAN PERFORMANCE DETAIL

The action plan for 1992 and 1993 caUed for continued increase in the amount of
demand-side resource acquisition. The action plan called for 27 MWa of savings
by the end of 1993. The following table shows the goals and achial savings by
program area for all projects that have signed an Energy Service Charge contract
for 1992 and 1993. Overall, the Company is on schedule in implementing the
demand-side resource programs and achieving the energy savings specified in
the RAMPP-2 action plan.

DSR Action Plan Goals and Actual for 1992 and 1993 (Signed Basis)
Table 13-1

Program Area MWa Goal
Residential Weatherizadon 4.7
New Residential 2.0
Commercial Retrofit 4.6
New Commercial 7.8

Industrial & Irrigation 7.3
Appliance 0.8
Competitive Bid

Total 27.2

New Residential Buildings

MWa Savings Variance
2.4
5.0
0.5
7.0
5.4
6.9
1.1

28.3

(2.3)
3.0
(4. 1)
(0. 8)
(1. 9)
6.1
1.1
1.1

Super Good Cents and Manufactured Housing (MAP) programs continue to
achieve extraordinary penetration rates and capture significant lost opportunity
resources beyond existing codes in the residential new consta-uction market.

Super Good Cents promotes new residential energy efficiency improvements
which exceed the existing state building energy code requirement. This program
was changed in early 1992 because several states revised their building codes to
be equivalent to Super Good Cents.

The company participates in the Manufactured Acquisition Program (MAP)
administered by Bonneville Power Administration which provides incentives to
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all Pacific Northwest manufacturers of mobile homes for the construction of
electrically heated manufactured homes to Super Good Cents standards,
achieving effectively a 100 percent penetration rate for all electric manufactured
homes located within Pacific's service territory.

PacifiCorp has worked with state building code officials and others toward
improving energy requirements under the residential building codes. Oregon
and Washington have changed their residential building code energy standards
to be equivalent to the Model Conservation Standards (MCS). California already
has building codes in place that are equal to MCS. The process to improve the
energy building codes in Montana is underway.

The following are RAMPP-2 action steps related to new residential buildings,
and the company's progress on those activities:

Action Step: Expand the Super Good Cents program to all states. Achieve a 25
percent participation rate in Montana in 1992 and 40% in 1993; achieve a 10
percent rate in Utah and Wyoming in 1992 and a 25 percent rate in 1993.

Progress: The Super Good Cents program was expanded to Wyoming in late
1992. The program is now available m all states except Utah. The program
achieved a 16 percent participation rate in Montana m 1992 and 20 percent in
1993; it achieved a 15 percent rate in Wyoming in 1993.

Action Step: Extend the Long-Term Super Good Cents program to Oregon,
Washington, Idaho, and California, and include efficient appliances in the
program. The goal was to achieve a penetration rate in Oregon-Washgton-Idaho
of 15 percent in 1992 and 25 percent'in 1993; achieve a rate in California of 10
percent in 1992 and 20 percent in 1993.

Progress: The long term Super Good Cents program was extended to
Oregon, Washington, Idaho, and Montana. The shell energy improvement
standards were increased in early 1992 to exceed the revised codes in these
states. In addition to shell measures, the efficient Heat Pumps (6.8 to 7.4
HSPF), water heaters (EF . 89 to . 93), low flow showerhead and aerators, and
solar water heater appliances are included within the program. The program
has not yet been extended to California. Incremental savings are presently
being reviewed to determine if the company will file a tariff in the near futuje
in California. The program achieved penetration rates of 46 percent in 1992
and 66 percent in 1993 in the four western states.

Action Step: Achieve more than 85 percent penetration of efficient mobile homes
in the Northwest market by 1994. Support a regional program to encourage
manufacturers to produce energy efficient mobile homes, and extend the
program to Utah, Wyoming, and California. Support strong HUD standards.

Progress: In 1992 PacifiCorp joined other Northwest Utilities to provide
incentives to Northwest manufacturers of electrically heated mobile homes to
build to Super Good Cents standards. Currently there are 23 manufacturers
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involved in this program, 18 of which are located within the region. The
Program achieved a 49 percent penetration rate in 1992 (transition~year) and
100 percent penetration "rate in 1993. The program has been extended to the
states of Oregon, Washington, Idaho, Montana/and California.

Action Step: Support incorporation of Model Conservation Standards into local
codes in Idaho and Montana.

Progress: FacifiCorp has met periodically with state and local officials
regarding the energy efficiency standards and has put together a package for
Montana which includes an upgrade of the C.A. B.6. model energy code now
m effect toward MCS levels. Financial assistance for limited income entry-
level home buyers, a low-interest mortgage pool for those buyers, and
enhanced compliance were also included in the package. In Idaho, work
toward upgrading the code to MCS levels with state-wide compliance is on
hold pending results of a pilot project involving the City of Boise.

Action Step: Study effectiveness of code enforcement efforts in Northwest.
wo,r^. wlt^ Uta^ agencies to assure implementation of efficiency measures in new
building code enforcement.

Progress: The company has been involved in the recent commercial code
change processes in Oregon and Washington, serving on the technical
working group sub-committees that Grafted code language, as well as
assisting with training, education and implementation efforts. "Major changes
m commercial codes are expected to be approved in Oregon in 1995, and are
taking effect in Washington this year the Energy FinAnswer programs
sponsored by the company preceeded these code changes. These programs
were designed to increase the participation of architects, engineers, owners,
developers, contractors, suppliers and others engaged in the design and
construction of commercial buildings. The new state" codes will incolrporate
the more popular and cost-effective elements of the company's energy
efficiency programs. The company has continuously updated its energy
efficiency programs to reflect code revisions. The company will revise its
current programs in Oregon and Washington to account for the new state
energy codes for commercial construction.

The company has actively assisted in code training and education related
efforts, but does not believe it is in the best interests of the company or its
ratepayers to be in the business of code enforcement. Code enforcement, by
law^is the responsibility of local building code jurisdictions. In the case of
Washington, however/the state's public and private electric utilities are
coordinating with local jurisdictions to provide resources for code
enforcement over the next three years. The program covers plans review and
inspections at 100 percent reimbursement to the permit ho'lder for the first
year and a half after the new code is implemented, followed by a 50 percent
reimbursement for the remaining year'and a haif. A third "party Special
Inspector Program has been set up to facilitate ease and timeliness in the
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implementation of the new commercial code. It is a temporary program to
allow the local jurisdictions time to get a self-funded system in place.

Action Step: Incorporate solar access, solar water heating and passive cooling
site design into the Super Good Cents program.

Progress: Solar site design and solar water heating measures have been
incorporated within the program.

Action Step: Evaluate savings potential from new efficient appliances, such as
ventilation heat pump water heater.

Progress: PacifiCorp is actively involved with field testing of energy saving
appliances. A test of three unique heat pumps in single family homes was
completed in 1993. The three heat pumps in Oregon are a high efficiency heat
pump with a scroll compressor, a variable speed heat pump and a ground
coupled heat pump. As a control, there is one standard air source heat pump
in Oregon and one zonal baseboard system with a split system air conditioner
in Yakima, Washington. All five homes have been monitored for performance
over one year and the final data is available. Two ventilation heat pump
water heaters were tested. The first one completed was installed in Grants
Pass, Oregon to deliver water heating only. Test results, which show a
seasonal COP of about 2.4, were analyzed in September 1993. The second unit
is providing both hot water and space heating. Since this home was not
occupied for about 9 months during the test, a second year of monitoring is
being conducted in 1994. The Home Comfort program in Yakima,
Washington will be testing the energy savings for showers. The equipment
was installed by Delta T in late 1993.

A competitive bid contractor has installed domestic hot water (DHW)
measures in Washington apartments and 20 of these were monitored. Both the
DHW savings and savings from occupancy based thermostat on baseboard
space heaters were measured. The DHW measures saved about 1, 000 kwh per
year, close to the estimated amount. However, the thermostat did not show
any statistically valid energy savings.

The Washington competitive bid contractor began installing DHW measures
in apartments in Utah late in 1993. A monitoring study will identify average
water use and water heating energy use in apartments. Energy monitoring
meters have been installed in 75 apartment units, with 16 of those also having
water volume monitoring meters installed to collect water usage information.
Measurements are occuring for 60 days before installation and for 60 days
post installation. The data is expected to be completely collected by the end
of April 1994.

Existing Residential Buildings

In the past the company relied primarily on existing low-interest loan programs
and low income equity programs as mechanisms for achieving residential
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weatherizatipn. Within the last two years PacifiCorp has increased support for
community-based weatherization (including low income) and developed new
and innovative approaches to residential weatherization. In Washington and
California, the Home Comfort program has been launched and a similar program
is being piloted in Oregon for launch in 1994. The Washington and California
programs are designed to achieve higher rates of customer participation (defined
as having an audit and receiving Instant savings measures) than previously
achieved through other residential weatherization programs. The higher
participation rate is achieved through increased public promotion of energy
efficiency and the use of new house-tightening and energy auditing technologies.
These action steps have been taken to build capability to offer wide-spread
programs which would compliment existing weatherization programs and
provide updated auditing techniques, new financing mechanisms (Energy
Service Charge and 3rd party financing), and new retrofit technologies.
PacifiCorp is also examining areas in the Utah Division which have relatively
high percentages of electric space heat homes for potential targeted
weatherization offerings.

The following are RAMPP-2 action steps related to residential retrofit, and the
company's progress on those activities:

Action Step: Develop and test a retrofit weatherization program in Washington.
Operate a weatherization program that achieves 3,000 audits and 1,500
weatherizations per year. This program will verify that the activity levels
assumed in future plans are achievable. Verify that customers can be persuaded
to participate m numbers anticipated. Investigate alternative approaches, such as
competitive bidding.

Progress: The Home Comfort program has been launched in Washington. In
1993, over 3,140 homes were audited and approximately 612 Energy Service
Charge agreements were signed. Of those homes, 450 were weatherized
year-end 1993.

A competitive bid project has also been completed in Washington. A contract
was awarded in early 1993 to provide low flow showerheads, tank and pipe
wraps, and faucet aerators to multi-family dwellings. The contractor installed
measures in about 7,025 units and installed savings to date are estimated at
approximately 8,608 MWh. In late 1993, the contractor began installing
measures in multi-family units in Utah.

In addition to investigating competitive bidding in Washington, the
company's community-based program has pioneered unit pricing which
avoids the administrative burden of multiple bids per household.

Action Step: Operate a weatherization program that offers enhanced audits and
instant measures as a means of increasing customer acceptance of full
weatherization. Achieve the following numbers of full weatherization
participants per year:
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Full Weatherization Participants
Table 13-2

STATE
Oregon
California

WasNngton
Utah

1992 Goal
0

150
933
0

1993 Goal
1^00
250
1,552
300

Progress: PacifiCorp's weatherization program. Home Comfort, which offers
enhanced audit and instant measures is being offered state-wide in
Washington and California. Program results are shown in the table below:

Home Comfort Program Results
Table 13-3

State 1992 Actual 1993 Actual
Signed ESC Completed Signed ESC Completed

California 57- 9 - 437 375
WasUngton 90 30 612 450
Total 147 39 1049 825

PacifiCorp also offers low interest loans, rebates, and low income grants for
weatherization of electrically heated homes. Results are shown in the
following tables:

Weatherization Programs
Table 13-4

STATE
Oregon
Washington
Montana
Idaho

Total

1992
Homes Weatherized
940
63
8

27
1,038

1993
Homes Weatherized
1,074
32
7

56
1,169

STATE
Oregon
Washington
California
Montana
Idaho
Utah

Total

Low-Income Program
Table 13-5

1992
Homes Weatherized
473
319
108
38
52
66
1,056

1993
Homes Weatherized
528
416
329
54
47
286
1,660
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?ii9;Sel^/-_p^"fi<?°^p i.s currently piloting a new weatherization program
called Super Good Cents Home Improvement, which takes lessons learned
c^?1 :t2'^^nle . c<:":^ort PI'°,8r?m and capitalizes on the name famiUarity of
SGC in Oregon to obtain high levels of participation. The residentiaT retrofit
?f,o.?a,m. m^Sgon. ^viu be offered state-wide in early 1994. The program was
?. -?t!<:1-^1} 19^?, _ith aPProximately 215 homes audited. The primary audit
^.a.si.a-:- Tay<^itcomp , b.y the custome1' and returned to the company for
analysis. In one area, audits were completed by company energy services
representatives.

^}i^. ste?^^est.. A PilotProgram for pay-for-performance bidding for low-
income^ weatherization in Oregon. Achieve full weatherization of 2,000°homes~
end of 1994.

Progress: A contract has been signed with ECONS, Inc. The low income
weathel'izations wm be8in in first "quarter 1994 and it is expected that'l^OOO
homes will be weatherized under the contract by the end of 1994.

^^i?^^^pi. _Demonst^a. ^e feaslbility of using Energy Service charge to operate
residential programs whUe minimizing impact on non-participants.

?-o^!!.\->T_he-_Energy service ̂Charge, which provides financing for
»^t.I?le^t.a- -nlT^e, costs'ls offered to customers participating in the
Washington and California Home Comfort programs who elect to have the
recommended measures installed. Through part icipant satisfaction"
the company found that the availability of financing was rated as "^
Important" in the decision to participate in the Home Comfort
over 90 percent of the survey respondents.

^ctlon-step:u-Incorporate new means of acUeving potential savings, such as
recovery, of heat duct losses'. into the weatherization* program. Demonstrate'a
methodology to accurately estimate and measure savings fm quality"control,"cost
assignment and documentation of program benefits.

Progress: ̂ Duct sealing and blower door assisted weatherization is
mcorpo"tedmto the. Home Comfort _program, and special "training is
provided to weatherization contractors. Effectiveness of the new te'chm'^ues
was not considered in the program evaluation.

Action Step: Achieve proportional partidpadon by low-income customers in
weatherization. Support full weatherization of 3, 000 homes'

community energy groups.

Progress: ^In ̂ 1992 and 1993, 2,716 low income occupied homes were
weatherized; 1,056 in 1992 and 1,660 in 1993.
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Residential Appliances

The company has pursued several initiatives to facilitate the transformation of
the electric appliance market to more energy efficient units over the last two
years.

Programmatic efforts have focused on electric water heater efficiency standards
that exceed common installation practices for water heater replacement and new
installations. Two programs assist in accomplisUng tUs transformation. In the
replacement market, the company offers an electric water heater replacement
insurance program for residential customers called Hassle Free Guarantee.
Approximately 4,250 electric water heaters are replaced each year under the
program with'a .93 efficient water heater, compared to the . 89 efficiency units
typically installed. ' For the new construction market installations of .93 or higher
efficiency electric water heaters receive an incentive under the Super Good Cents
program. Water heater appliance incentives have been in place in the Super
Good Cents program since early 1992. Both of these programs have moved the
market to more efficient electric water heating installations. Many dealers keep
the highly efficient units in inventory for prompt installation in new or
replacement situations.

In July of 1993 PacifiCorp joined 25 other utilities nationally in a joint effort to
advance the technology and manufacture of super energy efficient refrigerators.
The Super Efficient Refrigerator Program, Inc. (SERP) is a non-profit corpoMtion
formed by public and private utilities throughout the United States. SERP will
provide incentives to Whirlpool to develop and distribute over 250, 000
Refrigerators/Freezers nationally that are at least 25% to 50% more efficient than
the 1993 federal standards. PacifiCorp has committed approximately $1 million
to the program and will begin receiving delivery of super efficient refrigerators
in our service territory sometime in first quarter 1994.

In August 1993, the company offered a free showerhead kit, which included a 2.0
GPM showerhead and faucet aerators, to Oregon single family residential
electric water heating customers (approximately 240,000 customers). Through
December 1993, over'101, 000 requests for the kit were received, and over 15,700
second showerheads were requested. Approximately 30, 000 customers sent back
their old showerheads. This represents 6.01 MWa of savings installed in 1993 on
an annualized basis.

The following are RAMPP-2 action steps related to residential appliances, and
the company's progress on those activities:

Action Step: Rely on improved standards as the preferred way to achieve
savings. 'Participate in "joint projects with other utilities. Investigate
manufacturer incentives, such as Golden Carrot", as a model for future
upgrading of appliance efficiency.

Progress: PacifiCorp not only was a founding member of the Golden Carrot
committee which became SERP, but is also an active member of the Western
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Utilities Consortium which is working on similar programs for other
appliances such as heat pump water heateis and horizontal axis washing
machines.

Action Step: Upgrade efficiency of water heaters installed under the "Hasslefree
Water Heater Program". Achieve installation of 8,000 efficient water heaters.
Include installation of low-flow showerhead in all installations.

Progress: System-wide approximately 60, 000 customers participate in the
Hassle Free water heater replacement program. The efficiency standard was
upgraded to .93 since RAMPP 2. Approximately 3,798 water heaters were
replaced in 1992 and 4,258 water heaters were replaced in 1993, surpassing the
8,000 replacement goal. Low flow showerheads are installed under the
program wi'th customer approval.

Action Step: Join a national utility program providing incentives to
manufacturers to produce super-efficiency refrigerators. Participate in "Golden
Carrot award for efficient refrigerators to the extent that is cost-effective for the
company.

Progress: PacifiCorp joined SERP in 1992.

Action Step: Continue support for Northwest Regional Appliance Efficiency
Group. Seek market transformation toward leading-edge energy efficiency
technology through joint utility programs that encourage customers to purchase
more efficient models.

Progressj A company representative attends quarterly meetings of the
NWREAL (Northwest Residential Efficient Appliance and'Lighting)"Group.

Action Step: Continue to participate in BPA's Blue Clue program encouraging
high-efficiency appliances.

Progress: Blue Clue pamphlets are available in Pacific Division field offices
and customer service representatives provide this information to customers
when asked.

Action Step: Evaluate customer preferences and available products for
alternative cooling appliances in Utah. The purpose is to determine which
evaporative cooling products will receive customer acceptance as potential
replacements for air conditioning.

Progress: A contract task order was approved in August, 1993 for a
consultant to conduct a theoretical analysis of residential cooling system
options. The approach will include a review of housing types, an evaporative
cooling equipment survey, an analysis of electrical energy savings versus
corwentional /efrigerated systems using a detailed 'computer model
(DOE2. 1), and finally a full life cycle cost comparison. Four system
combinations will be analyzed: heat pump, gas/DX, gas/direct evaporative,
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and gas/indirect/direct evaporative. The four systems are being evaluated
for three home types: premium, medium, and existing. A fifth system, an
existing gas furnace witfi a new add-on heat pump, is being evaluated for the
existing home only. A premium home is a custom built home with 3,000 SF
on two" stories plus a conditioned basement constructed to the current energy
code. A medium home is a new tract home with 1,400 SF in one story plus a
conditioned basement constructed to current energy code. The existing home
is 3,000 SF plus a conditioned basement, with R-38 ceiling insulation, brick
walls with R-0 insulation, and single pane wood windows. The study period
was extended from the original January 15 deadline to allow time for analysis
of the additional home types. The'final report should be completed by
March, 1994.

Existing Commercial Buildings

PacifiCorp continues to make progress in developing the capability to acquire
Demand-side Resources in existing small and large commercial buildings.

The following are RAMPP-2 action steps related to existing commercial
buildings, and the company's progress on those activities:

Action Step: Pilot a program to retrofit 10 to 25 large commercial buildings in
Salt Lake City and Portland. Achieve a savings of 2.0 MWa by 1994.

Progress: Currently under the Energy FinAnswer tariff 32 major remodel
projects have been done or are in the pipeline. These projects represent 1.6
million square feet of commercial floor space and annual savings estimated at
17,884 MWH or 2. 0 MWa. A major retrofit/remodel program was tariffed in
Oregon beginning in November 1993. The program had not been offered
because of company concerns regarding cost recovery, specifically lost
revenues of DSM investments. Cost recovery is in place in Oregon, and in
Utah the company received an order which addressed the treatment of DSR
expenditures and lost revenues.

Action Step: Expand Pacific Environments program from Albany, Oregon to
include small businesses in Corvallis, Oregon. Develop marketing techniques to
persuade existing customers to pursue retrofit.

Progress: The Pacific Environments program is no longer promoted by the
company. The lessons learned from this program were incorporated into an
Oregon state-wide large commercial program targeting lost opportunity
remodels and includes lighting measures and HVAC tune-ups at customer
discretion. This program was approved and tariffed in November 1993 with
the program currently underway in Oregon.

Action Step: Focus on limited geographic areas to ease program development.
Develop management tools to effectively implement and manage large
commercial programs. Verify appeal of programs to the market.
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Progress: The program under development will focus on areas with larger
buildings where most of the least-cost opportunities exist in this sector. The
company expects many of the buildings participating in this program to be in
the Portland area and medium sized cities served by Pacific Power in the
rural areas of Oregon (i.e. Medford, Corvallis, etc. ). ' Market research and
trade ally surveys show that there is a significant demand for a commercial
lighting program, especially in the remodel stage. Although certain
customers may desire a lighting-only approach, efforts to date have been to
obtain depth of savings at each facility. In the long term it is strongly felt that
a depth of measure approach will yield the greatest reduction in the need for
future power plant, transmission and distribution upgrades.

Action Step: Improve ability to effectively market programs to small businesses.
Operate pilot in Oregon. Achieve savings'of 0.4 MWa by 1994.

Progress: The Pacific Environments program was offered in Albany, Oregon.
In the three years the program was offered, over 90 commercial buildings
were audited and 26 commercial buildings participated in the program by
installing recommended measures. This represents about 0. 1 MWa in'savmgs.
The lessons learned from this program have been used to develop the new
construction small facility program (Energy FinAnswer 12, 000) and will be
used in the development of a prescriptive program for retrofit/remodel of
small commercial facilides, to include unit pricing, prescriptive audit, and
low administrative costs. The program is in the RAMPP 3 action plan.

Action Step: Develop "standard package" offers for small businesses to
minimize the costs of operating the program.

Progress: This approach has been successfully employed in the 12, 000
program for new commercial construction, small facility program, and will
be used as a model for the next phase which is an existing building program
targeted at small facilities.

Action Step: Demonstrate the degree to which the Energy Service Charge can
reduce the impact on non-participants.

Progress: Participants who receive funding through a commercial program
Energy Service charge repay 100 percent of the measure cost. The utility "(and
ultimately the ratepayer) bears the remaining costs which include program
development, administration, building energy auditing, commissioning,
savings verification, and interest subsidy costs to carry the loan. These costs
typically add an additional 20 to 30 percent onto the costs which the utility
must absorb. For a 30 percent or greater rebate program the utility would
bear a higher percentage of the costs than the participants and therefore the
impact on the non-participants would be much higher.

Action Step: Develop a way to commission buildings and verify that energy
conservation measures are working.
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Progress: The Energy FinAnswer commissioning will take place for the
commercial remodel program when it is implemented in Oregon beginning
in 1994. Protocalls which were developed and refined since 1991 will be used.

Action Step: Demonstrate a methodology to accurately estimate and measure
savings for purposes of quality control, cost assignment, and documentation of
program benefits.

Progress: Short term end-use monitoring under the Pacific Environments
program provided significantly more accurate savings estimates. Short-term
measurements in a commercial retrofit program help to increase the energy
auditors' knowledge of energy use at the site. They also quantify and verify
achieved energy savings which are otherwise obscured by occupancy changes
at the site. The company will monitor a sample of buildings under the new
Commercial FinAnswer remodel program to verify savings using this
method.

Commercial New Construction

The company has been very successful in developing programs to capture lost
opportunities in comn-ierdal construction. The Energy FinAnswer, which targets
new large commercial and major remodels, and the Energy FinAnswer 12,000,
which is a prescriptive approach in the small commercial market, have both been
developed, implemented, and enhanced over the last two years.

The following are RAMPP-2 action steps related to new commercial
construction, and the company's progress on those activities:

Action Step: Expand program to capture lost opportunities as soon as possible.
Target most important segments for immediate attention. Review results to
ensure that company is on track to achieving 85 percent penetration by 1995.

Progress: The Energy FinAnswer program is available in all seven states
served by Pacific Power and Utah Power. The program is exceeding market
penetration goals in all states except Utah and Wyoming.

Action Step: Operate Energy FinAnswer in all states by 1993. Achieve the
following participation rates in new construction:

Energy Financer Program Participation
Table 13-6

State
Oregon
Utah, California,
Washington, Idaho
Montana, Wyoming

1992 Goal
35%
22%

1993 Goal
45%
35%

20%
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Progress: The Energy FinAnswer has tariffs in all seven states served by
PacifiCorp. The program achieved the following participation rates based on
installed and proposed MWH savings as a percent of total potential MWH
savings for buildings constructed during the period:

Energy Financer Program Performance
Table 13-7

State

California
Idaho
Montana
Oregon
Utah
Washington
Wyoming
Total

1992
Penetration Rate
Installed MWh
13%
37%
0%
74%
10%
32%
0%
27%

1993
Penetration Rate
Installed MWh
11%
20%
0%
126%
24%
61%
8%
44%

Action Step: Develop "standard package" offers for small businesses to
mimmize program operation cost.

Progress: The Energy FinAnswer 12,000 program, for commercial buildings
whose construction lend themselves to prescriptive measures such as
buildings under 12, 000 square feet and all size warehouses, was developed
and launched in 1992. The program provides customers with a list of
qualifying measures, the funding provided and dollar savings associated
with their installation. The customer selects between "Better" or "Best"
options and signs an Energy Services Contract. Conservation payments are
made upon inspection of properly installed measures. The program is
tariffed in all states except Califorriia, which is currently filed and awaiting
commission approval. In 1992, 15 projects signed 'ESc contracts with
estimated savings of 354 MWh, and 10 projects "completed installation of
measures for savings of 295 MWh. In 1993, 95 projects signed ESc's for
estimated savings of 3,057 MWh and 71 projects installed measures for savii
of 1,942 MWh.

Action Step: Develop methodology to commission buildings and verify that
energy conservation measures are operating.

Progress: A full methodology for commissioning was developed in
preparation for the launching of The Energy FinAnswer in May of 1991. At
that time we held a two-day workshop to train about a dozen commissioning
agents from across the Pacific and Utah Power service areas.

In subsequent years the commissioning protocol has been further refined,
additional commissioning agents have been trained, and "veteran"
commissioning agents have attended refresher courses. In 1993 our original
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handbook was significantly improved by the addition of substantial portions
of text to supplement materials that had previously been presented in outline
format.

The commissioning process includes the following steps: gather basic project
information and meet with the building owner and primary contractors to
establish the full scope of commissioning work; write a commissioning plan
and specific tests to be carried out; work with owner's contractors to
document equipment start-up; carry out equipment functional performance
tests; coordinate operations and maintenance training for building staff;
prepare a commissioning report. To ensure quality and consistency when
working with a large number of commissioning agents, a commissioning
technical coordinator reviews all work products and provides guidance to
commissioning agents.

Action Step: Demonstrate the degree to which energy service charge can reduce
the impact on non-participants.

Progress: Participants who receive funding through a commercial program
Energy Service charge repay 100 percent of the measure cost. The utility (and
ultimately the ratepayer) bears the remaining costs wUch include program
development, administration, building energy modeling, commissioning,
savings verification, and interest subsidy costs to carry the loan. These costs
typically add an additional 20 to 30 percent onto the costs which the utility
must absorb. For a 30 percent or greater rebate program the utility would
bear a higher percentage of the costs than the participants and therefore the
impact on the non-participants would be much higher.

Action Step: Demonstrate a methodology to accurately estimate savings for
purposes of quality control, cost assignment, and documentation of program
benefits.

Progress: The company's experience with savings verification has come from
retrofit DSM programs where real billing data exists before and after the
ECMs are installed. This is true for residential, commercial and industrial
programs. There has been very little experience with verifying energy savings
in new construction. In every case some form of engineering estimate has
been made during design, prior to installation of ECMs. Most often some
form of computer model is used to estimate energy usage before and after
ECM installation. However, in very few cases has any systematic approach
been attempted to re-estimate the energy savings after the homes or buildings
are constructed. The added modeling and analysis more than doubles the
administrative cost for each building in the study. And because there is still
no "real" before billing data, the re-assessment can never be more than a
second estimate based on existing "efficient" building.

re-However, PacifiCorp has started down this savings verification
estimation" path for new commercial construction following the trail started
by BPA in the Energy Edge program. The goal is to develop a low-cost
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savings verification method for commercial buildings. Phase Zero began by
proving that short term (two to four week) end-use monitoring could replace
very expensive long term end-use monitoring. In Phase One, completed in
November 1993, the methodology was developed and tested on two
buildings. In Phase Two thirty additional buildings will go through the full
scale savings verification process. The results will be used to 1) revise
guidelines for the design stage energy estimates, 2) revise the program design
for savings verification in new commercial construction, 3) improve the
performance of new buildings with proper selection and better
commissioning of new energy efficient equipment, and 4) revise the
methodology for savings verification to fit the needs of the program. Some of
the techniques can be applied in retro-fit commercial and possibly in
industrial programs. Hopefully, only the best ECM equipment will be
recommended, buildings will be commissioned to operate at their best
possible performance, and low-cost methods will become very accurate at
estimating actual savings within program and customer parameters.

Code compliance studies for commercial energy code in Washington and
Oregon were completed in 1992. A compliance support package "is under
development for implementation in Washington in 1994, with evaluation
scheduled for 1995. Success there will guide development of a similar
package for Oregon's new commercial code/effective in July 1995.

Industrial Sector

PacifiCorp continues to develop its ability to acquire demand-side resources in
the industrial sector. In 1992^ the company developed the Industrial Energy
FinAnswer program, an experimental energy service for industrial customers.
The program is tariffed in California, Oregon, Utah, and WasMngton. It provides
the customer with a free analysis of electric energy efficiency opportunities in
target technology areas, specifically lighting, air compressors/refrigeration, and
motors. The company offers funding for energy efficiency improvements from
an engineering study of the facility. Irrigation'FinAnswer, targeting electrically
powered pumps and irrigation systems, is being piloted in California. The
program started in 1992 and includes a complete irrigation systems analysis
including water management and irrigation scheduling training. Energy
efficiency measure recommendations can be funded and repayed by the
customer through an energy service charge.

The following are RAMPP-2 action steps related to the industrial sector, and the
company's progress on those activities:"

^, ^st^p: Deve}°P high market penetration for targeted high potential niches.
ldentify. k?,y . mar^et segments for saturation ("bUtz") marketing. Expand
program offerings from successful segments to other opportunities.

Progress: Efforts in the industrial sector initially focused on lighting, motors,
alr compressor systems, and refrigeration systems. They are easier to analyze,
and customers are not likely to change to new technologies which affect their
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production processes until they see how successful the other efficiency
measures are within the plant. Most of the projects are process oriented.

Action Step: Achieve 4. 6 MWa of efficiency savings from the industrial sector.
Identify key market segments for saturation marketing. Expand program
offerings from successful segments.

Progress: The market segments are primarily Food Products and Forest
Products companies. The savings impact for 39 projects completed to date is
estimated at 34,933 MWh annually or 4.0 MWa.

Action Step: Develop Energy Partners program in all states. Achieve the
following participation per year:

Energy Partners Program Goals
Table 13-8

State
Oregon
California

Washington
Utah

Total

1992 MWa Savings Goals
1.0
0.1

0.7
1.8

1993 MWa Savings Goals
1.0
0.1
0.6
1.1
2.8

Progress: In 1992 the Industrial Energy FinAnswer program targeted
industrial customers (in the four states in which program is tariffed) whose
monthly demand was over 500 KW, to limit the market in order to serve
participants adequately. The 498 customers targeted represented about 90
percent of the market. The program was offered to 60 of these customers
which represented 12 percent of the target market. To date, eighteen
customers have signed Energy Service Contracts to implement the
recommended energy conservation measures and accept company funding.
In addition, 23 customers have used their own funding to implement the
recommeded measures. The MWa savings on a signed contract and on a
completed basis for 1992 and 1993 are shown in the following table:

Industrial Energy FinAnswer Program Performance
Table 13-9

1992 MWa SAVINGS 1993 MWa SAVINGS
STATE Signed ESC Completed Signed ESC Completed
Oregon 1. 2 0. 0 1.3 1.8
California 0.0 0.0 0. 1 0.1
Washington 0.3 0. 0 0.2 0.3
Utah 1.2 1.3 0.4 0.5

Total 2.7 1.3 2.0 2.7

Action Step: Continue development of an industrial sector database to improve
assessments of resource cost and availability.
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Progress: Some progress has been made on collection of data which improves
our assessment of resource cost and availability in this sector. PacifiCorp will
support a database of industrial audits being prepared by Oregon State
University.

Action Step: Demonstrate feasibility of using energy service charge to distribute
efficiency benefits to all customers. Provide opportunities for participants to
benefit froin up-front financing in exchange for sharing savings with other
customers.

Progress: The shared savings concept was dropped in early 1992 because of
non-acceptance by the market and the company turned to a inore
conventional loan based Energy Service Charge approach to finance
incremental energy efficiency improvements. This approach has been very
successful and is expected to gain acceptance in the future.

Action Step: Develop programs across specific segments of industrial
custoiners, offering technologies such as efficient air compressors, ammonia
refrigeration or efficient motors.

Progress: Technologies which affect Controlled Atmosphere with an
emphasis on fan cycling has received much interest from customers. In
addition, adjustable speed drive applications on dry kilns has proved to be
an important offering for lumber processors.

Action Step; Develop pilot irrigation program in California.
MWH by 1994.

Achieve 1,500

Progress: The Irrigation Energy FinAnswer was developed for the California
Irrigation market. It provides a complete irrigation systems analysis and
water management and irrigation scheduling training. In 1993, ESc
agreements were signed for seven irrigation projects worth approximately 234
MWh of savings.

DSR FINANCIAL STANDARDS AND DECISION MAKING

The goals in the RAMFP-3 action plan are intended to balance four
considerations that partially conflict with one another: C\/«. i'r/»~.

. Reduce long term total resource cost, '" v
* Achieve equity among customers,-
. Meet increasing competition in the electricity industry, and
. Reduce environmental emissions.

Some of these considerations can be analyzed quantitatively, others cannot. The
company based its DSR action plan goals on management s judgment regarding
the impact of DSR acquisition levels on these factors. The purpose of this section
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is to describe the factors and reasoning that lead to the particular DSR goals in
the RAMPP-3 action plan.

DSR Strategies

RAMPP models analyzed four DSR strategies: Low, Medium, Accelerated, and
High. The models also analyzed a fifth case which allowed the model to select
amounts of DSR unconstrained by practical or business considerations. _ The
Analysis Plan chapter describes these strategies. For the base case. Tables 6-5 and
6-12 provide information about the long-term total resource costs (TRC) of the
four DSR strategies:

TRC (50-Year NPV in $Millions) Under Alternative DSR Strategies
(Medium Load and Strategic Renewables)

Table 13-10

Low Gas Price

Any-Coal
No-Coal

Low DSR

48,568
48,596

Medium Gas Price

Any-Coal 48,586
No-Coal 49, 128

Average 48,720

Medium
DSR

48,444
48,467

48,368
48,903

48,546

Accelerated High DSR
DSR

48,295
48^15

48,266
48,727

48,401

48^20
48,333

48,271
48,691

48,404

V
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Each strategy produced 50-year NPV of TRC results that are within 1 percent of
each other. "The accelerated DSR strategy achieved the lowest TRC NPV

TRC and Price Impacts Under Alternative DSR Strategies
Table 13-11

\^
|M""'

Average TRC
(50-Year NPV in
MUUons $)

Average Price in-
1997Mills/kWh

TRC Compared
to Low DSR

Price Compared
to Low DSR

Ratio: Price/TRC
Impact

Low DSR

48,720
40. 2.
5K7

Medium
DSR

48,546
41/-y

5MT

-0.36%
'?^.%
..-0^%-'

1.7

, 031,

Accelerated Change: Medium
DSR to Accelerated

fJt̂ ftl.

48,401
4f7.1
^3s9

-0.65%
, ni'/,
-2A%

3.7

, »zc?

-145 >v"

A9 ,3

-0.30%

Jrt8%

6.0

OZ
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Table^ 13-11 shows a comparison of TRC and price impacts across DSR strategies.
The TRC of the accelerated strategy was 0.30" percent'lower than the TRC of the
medium DSR strategy and 0.65 percent lower than the TRC of the low DSR
strategy. The accelerated DSR strategy has higher near term price impacts,
however. Compared to the medium'DSR stra'tegy, the accelerated strategy
increased near-term prices by 1.8 percent. This is Tn addition to the 6 percent
increase in nominal prices that woiild be justified from 1994 through 1998 in the
medium load forecast case. The negative impact on near term prices is six times
larger than the positive impact on long-term TRC. Clearly there are diminishing
returns to large DSR programs and the accelerated strategy is past the pomt of
diminishing returns. The company is concerned about this and other policy
factors discussed later in this section of the report. The company's subsequent
financial analysis was based on the medium DSR strategy of RAMPP.

Financial Analysis Of DSR

The company analyzed the internal rate of return (IRR) of DSR programs
consistent with analyses of other investment opportunities. Appendix J of the
Demand-Side Appendix contains details of the methodology and an example for
an industrial program. The IRR analysis examined the cash flows associated with
investments in DSR programs. Costs included the original capital costs and
associated taxes. Costs also included reductions in retail sales revenue because
they occur with the investment in DSR. Benefits included avoided power costs,
line losses, ESc revenue from program participants, and an additional 15 percent
to cover other unquantified benefits.

The analysis did not include as a benefit revenue from general increases in the";
price of electricity to pay for the programs. The ability to recover the costs of a
program in retail prices does not justify an otherwise uneconomic program. The
company conducts both demand-side and supply-side acquisition analyses
using this same assumption. Structuring the analysis in this way emphasizes the
impact of programs on non-participants and helps ensure that programs will not
have undue equity impacts.

Programs must produce an IRR of 9 percent to pass the IRR test. This is
consistent with the criteria used to analyze generating resources and other capital
investments. The company plans to undertake programs that pass the 1KB. test as
well as mandated programs (such as those for low income customers) and
existing lost opportunity programs (such as Super Good Cents).

The company concluded that DSR programs that pass the IRR test would'7,
increase prices by slightly less than 1 percent from 1994 through 1998, compared (;
to the cage with no DSR programs. This 1 percent impact was acceptable to
PacifiCorp management. The 1 percent price "rule" did not limit the DSR goals;
instead, it resulted from the analysis of planned programs. The company has not
determined that price impacts of slightly more than 1 percent would be
unreasonable. However, larger DSR programs, like the accelerated strategy
which increases ^prices approximately 3 percent, do not appear to produce
commensurate benefits.

^^
'iy
'.. v'^1
"^>
'l^-l
v

ti

^y-
v^

^:
i r

^
|T."

.\v

^

[ll-( a ?.

^
I -7

^



Pa e 266 Cha terl3: Acdon Plan DetaU RAMPP-3 PadfiCo

Comparison of Financial and TRC Results

Table 13-12 compares the results of the company's financial analysis with the
results of the TRC test and the lessons from the unconstrained model runs.

Results of DSR Financial andJTRC Analyses
Table 13-12

Prograin IRR Test TRC Test Lessons from Unconstrained
Run

New Fails
Residential

Existing Fails
Residential

Appliances Fails

Passes

Passes

Passes

PassesExisting ( Passes
Commercial Y.^ ,/
New Marginally Passes
Commercial failed
Industrial Passes Passes

Lost opportunity

Not selected until 2003

Acquire when technologies
are commercially available
Acquire in 1996

Lost opportunity

Acquire immediately

^^
;,ov ^

lv; ̂ / ~^

Residential programs fail the IRR test because they create large lost revenues and
because they tend to be higher in cost than commercial and Industrial programs.
Weatherization of existing residences is not economic under the TRC test for
approximately 10 years, by which time system costs will likely have escalated in
relation to these programs.

The impact of the IKR test on the resource plan is modest. Results indicate that
143 MWa of DSR from existing programs is- consistent with the 1RR test and can
be acquired in the next five years. The medium DSR strategy would acquire 152
MWa. The RAMPP-3 action plan contains significant actions even in sectors that
"fail" the IRR test, and important existing programs are continued. Other actions
are aimed at cutting cost and developing alternative approaches such as codes
and standards. The company is focusing additional efforts to develop new
program initiatives that meet the IRR test.

Policy Factors .

Some customers won't participate in a utility's DSR programs. A recent well-
documented case involves IBM Corporation. IBM built a modern energy-
efficient facility to build electronic components in the service territory of a
utility with limited DSR programs and low retail prices. Almost immediately,
the utility began an aggressive DSR program and raised retail prices. IBM paid
for its own efficiency improvements and now is paying for the efficiency
improvements of other customers. It is disadvantaged "compared to other makers
of electronic components world-wide. This example is indicative of equity
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effects on non-participants, particularly those wjio for various reasons have
undertaken efficiency improvements on their own. ^

The equity impact of a large DSR program can be mitigated by cutting program
cost or by requiring payments from participants. PadfiCorp has been a leader in
developing such program designs. The company's energy service charge
programs recover a substantial portion - but not all - of their costs from
participants. Requiring participants to pay the full cost of programs would
substantially diminish participation, particularly in the residential and
commercial sectors. The RAMPP-3 action plan states that the company will
continue to work toward reducing the costs of its DSR programs.

The company is not following a strict "no losers" test. That test requires that DSR
programs produce no upward pressure on price. Instead, DSR programs must
produce net benefits that are commensurate with their price impacts. The
financial and other standards balance price impacts with the benefits of DSR.

-Pa cifiCorp believes that increased competition for retail customers is likely.
Many of PacifiCorp's largest customers compete against low-cost foreign
suppliers. If a change in regulatory policy can reduce cost and improve the
competitiveness of a large spectrum of American industry, such policy changes
seem likely to occur. Such changes have occurred in the natural gas business.

It is not yet possible to quantify the impact that increased competition would
have on the electric power industry. Clearly one sound policy for utilities is to
keep costs and prices low. While PacifiCorp believes'that the increasingly
competitive environment will increase pressure to keep prices low, that does not
mean that demand-side resource acquisition must be a casualty of the
environment. The formulation of the" financial standards is a first step to
designing programs that can be successful in the changing energy marketplace.
The DSR goals in the RAMPP-3 action plan would increase prices by nearly 1
percent. This seems reasonable now, but any increase may be too much if
competition forces dramatic reductions in the price of electricity.

Customers are concerned about electricity bills and are often unaware of udlity
prices. One utility strategy might be to reduce average customer bills through
DSR programs and allow prices to rise. This will probably not be a successful
competitive strategy. Once customers have reduced their electricity use, they
will still make supplier decisions based on price. Lower prices translate into
lower bills even at the new lower usage levels. The largest customers are not
unaware of utility prices. Utilities can attempt to retain'customers by making
continued service a condition of participating in DSR program's. Such
conditions may be hard to enforce or customers may simply find them
unacceptable.

Economic Efficiency Justification For Considering Price Impacts

The Oregon Public Utility Commission, in its recent order on conservation cost
effectiveness in UM 551, found that if a utility considers rate impacts in setting its
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demand-side targets, it should justify the decision in its least cost plan.
According to the order, utilities would have to demonstrate that actual efficiency
losses would occur if the utility acquired all DSR that passed the TRC test. The
concerns expressed in the order are essentially those of economists. It is possible
to respond to them in economic terms if one adopts a simplified model of a
competitive world. Assume that:

. Alternative suppliers of electricity compete with utilities;
* The two classes of suppliers have the same marginal generation

opportunities and costs;
^ * Utilities are required to operate DSR programs that increase their average

price while alternative suppliers are not;
. Aside from this requirement, markets are competitive and prices equal

marginal cost; and
. Customers incur costs if they switch from one supplier to another.

In tNs case, the utility's average price will be above the price charged by the
alternative supplier, even though the bvo utilities face the same marginal cost. If
the utility cannot offer a special discount to competitive customers (perhaps
because market forces prevent "core" customers, who have fewer energy supplier
choices, from accepting a price increase), then the competitive customer will
switch to the alternative supplier. The costs associated with that customer's
switch to the alternative supplier represent an economic loss, since the marginal
costs associated with supplying the electricity have not been reduced.

If the utility discounts its price to the competitive customer and increases its
price to core customers, the utility retains the load. Now, however, the price it
charges core customers is further above marginal cost. The higher price causes
core customers to consume less electricity, reducing the total amount of their
disposable income which goes toward electricity purchases. They then have
more disposable income available to purchase other goods. Their purchases of
other goods is then higher than would be economically efficient. Again an
inefficient outcome results.

It is not possible to know the extent to which the electricity industry of the future
will conform to these assumptions. It is true that inefficiency may not occur if
the industry is less competitive than assumed here, for example if utilities can
retain customers without offering price discounts. It is also true that PacifiCorp
has deviated only moderately from the TRC test. The company believes that its
DSR goals are . an appropriate response to the likelihood of increased
competition.

Impact on Environmental Emissions

DSR reduces environmental emissions, but it is less effective than altering the
mix of generating resources. Table 13-14 shows two alternative ways of reducing
environmental emissions: 1) increasing DSR versus 2) decreasing coal and
increasing renewable resources.
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Alternadve Methods of Reducing Emissions

Table 13-13

Starting Case
(MD. AC. AR)
Increased DSR
(A6. AC. AR)

Percentage Impact

1997 Price
Mills/kWh
<.j6"l
$0.9

5t7 4&. L'

1.60%

50-Year NFV
TRC$M

C02
1000 tons
so iitu

61,972
.< I Z-1 ?.

6^732

-0.35%

7-;t

NOx
1000 tons
-, -ns-
138.6

y

43&4 i^

-0. 14%

t<

.1.y

59.6T6 132.6
<. (', /»'>. »w?p47 /?(..r

C, { 1'iO llf, ^ IsCO |Z?,y

-3.80%
ff l;tel 1, 1 ~> 11^1

-4.33%

Alternative Generation 51:0 48,636
(Avg of Any- and No- (((/'k i-t^'i'''^
Coal under MD. SR) ll ', 4 ̂ "?

Percentage Impact 0.20°/p'; 1.53%
~lt^ ? Y, lf? 440 ffffj l, l~>l^fi ^ \j-, <.s

The starting case for this examplSsa§sumed medium load growth, iriediiuxigas
price, mediuni DSR, and the least costly mix of coal and renewable resourEes
(AC - any-coal and AR - any-renewsib^es). If DSR were increased to the
accelerated DSR strategy, C02 emissions vfrquld fall by 0.35 percent and NOx
emissions would fall by 0. 14 percent. Near-tel'iQ prices (by 1997) would rise by
1.6 percent and the 50-year NPV of TRC would fal-t,by 0.25 percent. On the other
hand, using an alternative generation approach (av&^ging the results from two
cases: any-coal with strategic-renewables and no-coal 'W}th strategic-renewables)
reduces C02 emissions from the same starting case byx3. 80 percent and NOx
emissions by 4.33 percent while increasing neai-term price^\by only 0.2 percent
and increasing the 50-year NPV of TRC by 1.53 percent. Altering the generation
mix has ten times the impact on C02, 30 times the impact on N0x>^nd one-eighth
the near-term price impact compared to increasing" the DSR levA^ Additional
acquisition of DSR beyond the 143 MWa identified from the financial\analysis for
the purpose of reducing enviromnental emissions appears unjustifiedS,

. /?^. F-
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Planned DSR Actions ^ ^
PacifiCorp views an appropriately sized DSR program as a means of deferring
the need for investments in new plant and and as a means to help the company in
meeting the challenges of a more competitive environment. PacifiCorp intends
to acquire 40 MWa of DSR in the next two years, and seeks a total of 143 MWa of
cost-effective'DSR over the next five years. The company expects DSR to be
approximately 26 percent of all new resources over the'next 20~years. DSR is a
larger share of PacifiCorp's resource plans than it is of the resource plans of other
comparably sized utilities in the region.

The company concluded as a result of the RAMPP-3 process, and its own
internal financial analysis, that it can vigorously acquire demand-side resources
consistent with its concerns about price impacts. The company has long been
concerned about competition and price impacts and is committed to finding
ways to assure that energy efficiency programs are not a casualty of an
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increasingly coinpetitive environment. That the company can identify a large
DSR program that fully meets price impact concerns is significant progress.

1994-1995 DSR ACTION PLAN DETAIL

New Residential Buildings

PacifiCorp will work with state and local building code agencies to promote the
adoption of Model Conservation Standards (MCS) into current building codes.
The coinpany will work with builders to improve builder compliance with
existing and new codes. The Super Good Cents program will be used to help
builders become more familiar with new technologies, materials, appliances and
building practices. The Manufachired Housing Acquisition program (MAP)
will capture cost effective lost opportunities above the current" PIUD standard.
The MAP Program is being evaluated now and will, no doubt, be severely cut
back in terms of dollars contributed per home, or eliminated. Demand-side
action steps include the following:

a) Revise and implement a new Super Good Cents program in Oregon,
WasNngton, Idaho, Montana, and Wyoming in 1994.

b) Streamline the Super Good Cents program to reflect a more prescriptive
design, targeting a 20 percent reduction in admirdstrative overhead by
1995.

c) Continue participation in MAP in Oregon, Washington, Idaho, Montana,
and California in 1994. Work with BPA and others to adjust the incentive
payment after the new HUD standard is adopted.

d) Continue to work with MAP collaborative group to improve program
cost effectiveness. Analyze cost- effectiveness of measures to be included
in MAP homes after 1994.

e) Participate in a 1994 collaborative study of residential code compliance in
Oregon to improve compliance and enforcement of the residential energy
code.

f) Participate in building code development in Idaho, Utah, and Wyoming.
Facilitate possible adoption of codes equivalent to MCS.

g) Explore ways to quantify market movements to identify savings.
h) Work with other interested parties to educate builders on new Utah

Model Energy Codes and other energy efficient construction practices
which will yield Mgher compliance with state code.

Existing Residential

PacifiCorp will continue to provide energy education and information to help
customers conduct cost-effective weatherization on their homes. The company
initiatives will place less emphasis on house-by-house weatherization activities
that carry higher administrative costs. Efforts will focus on streamlining delivery
and minimizing program overheads while assuring quality installations. The
company plans to:
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a) Operate a residential retrofit program in Washington and California in
1994 and 1995. Revise the delivery of weatherization programs to improve
cost-effectiveness.

b) Test market alternative financial assistance options such as third-party
finance, rebates and the Energy Service charge.

c) Launch a Super Good Cents Home Improvement Retrofit Program in
Oregon.

d) Continue company weatherization programs as required by state statutes.
e) Operate a direct-install water heating retrofit program targeted at multi-

family residences in Utah in 1994.
f) Issue an RFP for a competitive bid, Pay-For-Performance low-income

weatherization program in Oregon to test tNs as an alternative delivery
system.

g) Continue to offer low-income weatherization programs and provide low-
income program evaluations to regulatory agencies. In Oregon, provide a
study to quantify the benefits of energy educadon and the affects of the
low-income program on arrearage. In Washington, use a standardized
audit and provide payments based on cost-effectiveness.

h) Develop educational and informational literature to provide more
information on home energy usage through: brochures that include
energy efficiency tips, packets that offer guidance for performing a home
energy audit, and brochures that provide information for purchasing
energy-efficient appliances.

i) Test nnarket energy information displays in Oregon. Determine the value
of providing energy efficiency information that influences the way
customers use energy.

Appliances

The most cost-effective way to influence the adoption of energy-efficient
appliances in the marketplace is through manufacturer programs and minimum
efficiency standards. Rather than offering specific cash incentives, the company
will provide information on efficient appliances, incorporate efficient appliances
into its residential, commercial and industrial program designs, and work with
state and regional organizations to establish standards and encourage the
manufacture of energy efficient equipment. The company plans to:

a) Rely on improved standards as the best way to achieve energy savings
from appliance use. Participate with other utilities through organizations
such as the Western Utilities Consortium to improve the efficiency of new
appliances.

b) Participate in collaborative efforts to adopt standards for such
technologies as compact fluorescent lamps, horizontal axis washers and
other new equipment. Investigate possible technologies such as
microwave dryers as a cost- effective alternative.

c) Maintain board membership in the Super Efficient Refrigerator Project.
Oversee implementation of the 1994 new model design and begin
promoting these highly efficient refrigerators.
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d) Continue to participate in BPA's Blue Clue program or a similar initiative
to encourage the purchase of energy-efficienf appliances. In addition,
develop tips for increasing energy efficiency at home. Expand Blue Clue
or a similar initiative to Utah and Wyoming.

e) Conduct a follow-up survey and verify results of the Oregon showerhead
saturation program to determine applicability to other jurisdictions.

f) Explore ways to offer a saturation showerhead program for customers
currently on schedule 5 in Utah.

g) Reassess the cost-effectiveness of direct control of electric water heaters
through radio communication as allowed under schedule 5.

h) Continue installation of energy-efficient water heaters (.93 or equivalent)
through the Hassle Free program. Aim for installation of up to 3,500 tanks
per year in 1994 and 1995. Encourage the installatio'n of low-flow
showerheads, aerators and pipe wraps along with energy-efficient water
heaters.

i) Pilot a water heater load control program in Oregon starting in 1994 as
part of the company's automated distnbudon project.

j) Execute a multi-family showerhead program in Washington and Utah, and
investigate extending the initiative to other jurisdictions'.

Existing Commercial

The company's objective in the commercial retrofit market is to acquire cost-
effective conservation when resources are needed by building capability through
experimentation with alternate program designs and delivery mechanisms. The
company plans to:

a) Continue to implement a comprehensive commercial retrofit program in
Oregon for buildings with more than 20, 000 square feet. The program
includes controls, lighting and training in building operation and
maintenance. Standards will be established to gmde'managers in
operating their buildings efficiently.

b) Evaluate commercial retrofit program results in Oregon for 1994.
Recommend revisions and assess feasibility for expanding 5ie program to
other jurisdictions in 1995.

c) Develop a small prescriptive commercial retrofit program for buildings
under 20,000 square feet. Assess feasibility of implementine in
before 1995.

d) Operate the EPA Green Lights program for company facilities. Complete
site inventory, environmental assessment, energy "efficiency audit" and
P"oritization by 1994 and begin installations in'1995, to be completed
within five years.

e) Develop a comprehensive catalog of energy efficiency products available
for commercial applications. Distribute catalog to company field
personnel by year-end 1994.

0 Evaluate the ^ appropriate level of support for the REMPRO building
managers' training program through the Everett and Portland Community
College campuses.
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g) Participate in collaboratives to adopt standards for technologies such as
compact fluorescent lamps and packaged air conditioning systems.

New Commercial

The company will actively participate in the development of improved code
standards as the best way to achieve energy savings in this market segment. In
the absence of adequate building codes, the company will maintain lost
OPP°.rtynity ProSrams that help capture energy efficiencies above current code.
PacifiCorp will continue using the Energy FinAnswer programs to improve
architects' and engineers' familiarity with new energy efficiency technologies,
materials, appliances and building practices. The company plans to:

a) Participate in code development in Oregon and Washington. PacifiCorp
will work with other agencies to establish training and educational
programs for code compliance in Washington.

b) Conduct a detailed study to determine the impact of code changes on
energy efficiency in new commercial construction. Complete a "report
which includes recommendations for changes to the Washington Energy
FinAnswer Program m 1994 and the Oregon'program in 1995.

c) Conduct a survey of common practices for new commercial construction
m parts of the service area not covered by current research studies.

d) Improve program cost-effectiveness by reducing administrative costs,
changing funding criteria, and improving program design. Reduce the
steps in the commissioning process (including inspection and
performance testing).

e) Enhance training and informational materials for trade allies (architects,
design firms, etc ). Complete a pilot building design study to influence
architects to consider passive efficiency design feahires.

f) Complete a study to verify savings, and refine modeling tools to estimate
energy savings in new construction.

g) In 1994 participate in a collaborative study with LBL and BPA to quandfy
energy savings from the commissioning process.

h) Offer the Energy FinAnswer program In all jurisdictions. Achieve the
following penetration rates in new commercial construction:

Oregon 67
Washington 45
Idaho 45
Montana 35
California 45

Wyoming 35
Utah 67

Energy FinAnswer Goals
Table 13-14

Large Buildings
(over 12,000 sq ft)
1994 % 1995 %

Small Buildings
(less than 12,000 sq ft)

70
65
65
45
65
45
70

1994 %
40
20
20
35
35
35
20

1995 %
45
30
30
40
40
40
30
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i) Participate in the National Building Commissioning Association to
influence the adoption of commissioning standards. Provide funding to
ASHRAE for the commissioning guidelines group to establish protocols
for building code practices.

j) Establish protocols in 1994 for commissioning Path B program
participants (customers who received an audit and a list of recommended
measures, but did not use the ESc).

Industrial

The company plans to increase efforts to acquire energy savings in this low-cost
target market. It is designing programs that will offer maximum flexibility, given
the unique requirements of key industrial customers. The company will focus
on making efficiency improvements to capture potential lost opportunities.
PacifiCorp plans to:

a) Offer the Energy FinAnswer program to industrial customers in Oregon,
Washington, California, and Utah, and expand the program to Idaho in
1994. The company will do a feasibility study on expanding the program
to Montana and Wyoming in 1995.

b) Continue development of an industrial customer database to better
determine the availability and cost of resources. Create major account
plans for the top 50 customers, assessing the costs and opportunities for
acquiring resources.

c) Work with Northwest Power Planning Council and others to complete an
Original Equipment Manufacturers (OEM) study that examines ways to
improve the efficiency of applications.

d) Add program options to address certain measures in industrial facilities,
such as efficient motors and lighting.

e) Sign commercial and industrial Pay-For-Performance contracts in Utah in
1994 to evaluate the cost- effectiveness of alternative program delivery
systems.

f) Improve cost-effectiveness of Irrigation FinAnswer in California in 1994.
Examine alternative designs such as a prescriptive approach versus a
customized approach.

g) Study program options for Idaho irrigation customers in 1994.
h) Continue the ditch-to-pipe proposal for Oregon in 1994.
i) Continue to offer radio communication direct-load control for irrigation

pumps in Idaho and Utah. Test the system and seek more participants if
cost- effective.

j) Participate in collaboratives to adopt standards for technologies such as
motors and packaged air conditioning systems.
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Other Demand-Side Resource Activities

The company has planned other DSR activities to benefit more than one sector.

a) Conduct a customer energy survey (Energy Decisions) to collect data on
demographics, equipment/ housing and attitudes. Analyze the data to
assess resource potential and assist in program design. Complete a
residential survey and assessment in 1994 and a commercial survey and
assessment in 1995.

b) Evaluate pay-for-performance agreements with contractors for cost-
effective DSR acquisition. Evaluate the competitive bidding process and
recommend improvements to the process.

c) Continue participation in Evaluation and other Advisory Groups as
recommended by regulatory agencies to obtain external review and input
for improving the program evaluation process. (Northwest Evaluation
Group', Utah Evaluadon Collaborative, and Regional Evaluation
Network).

d) Work with state agencies to develop a comprehensive plan for verifying
savings estimates.

e) Conduct evaluations of program process and impacts to improve cost-
effectiveness. Evaluations are planned in the following program areas:

Planned Program Evaluations
Table 13-15

New Residential
Residential Weatherizat'n

Appliances
New Commercial
Retrofit Commercial
Industrial

Competitive Bid

1994
Process
+

+

+

+

+

+

Impact
+

+

+

+

+

+

1995
Process Impact
+

+

+

+

+

+

+

+

+

+

f) Study the impact of free-drivers and market transformation on residential
and commercial new construction and appliance improvements.

g) Design, implement, and evaluate a pilot project for an automated meter
reading, real-time usage display, and time-of-day pricing in conjunction
with the 1994/95 automated distribution project.

h) Study and report on the potential for a pilot experiment that would use
DSR to reduce the need for transmission and distribution system upgrades
to meet local peak requirements.
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GLOSSARY

20-year NPV Op. Rev.
20-year net present value of operating revenue. Can also be thought of as the
20-year net present value of the Company's revenue requirement.

AC
See any coal

accelerated DSR
A strategy alternative for treating new DSR resources. In the model runs
using the' accelerated DSR strategy, the model was forced to select a set
amount of DSR each year of the 20 years (no more and no less). That set
amount is shown in the Analysis Plan chapter, and is between the medium
and high DSR amounts.

adder
A cost, added to the utility's cost for resources, to represent a societal cost of
emissions from that resource. See also environmental externallities.

AD
See accelerated DSR

AR
See any renewables

AFUDC
Allowance for funds used during construction. The cost of financing a
project during its construction phase.

AGC
See automatic generation control

allowance, S02
See S02 allowance

annual cost ($/kW Yr)
As a result of levelization (see below) the capital cost of a resource is spread
over several years, and the annual running cost is added to it.

any coal
A strategy alternative for treating new coal resources. In the model runs
using the any coal strategy, the model was allowed to select any amount of
coal whenever it was cost-effective against other resource choices.
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s power sources based on

any renewables
A strategy alternative for treating new renewable resources. In the model
runs using the any renewables strategy, the model was allowed to select any
amount of renewables whenever they were cost-effective against other
resource choices.

automatic generation control
Equipment which conteols the output of a utility'!
local system loads or power needs.

average hydro
See average water

average megawatts (MWa)
A unit of electric consumption or production over a year. It is equivalent to
the energy produced by the continuous use of one megawatt of capacity over
a period of one year. It is equivalent to 8,760 megawatt hours, or 8,760,000
kilowatt hours.

average water
The amoiint of hydro generation expected if streamflows were at an amount
equal to the average of streamflows experienced from 1929 through 1978.

avoided cost

The price at which qualifying facilities sell their power to utilities. Avoided
costs are determined by a public utility commission process. They are
intended to represent the costs a utility would otherwise incur to generate or
purchase power if not acquired from another source. They are calciilated by
the utility based on resource additions as identified in their least cost plan.

baseload

A resource which operates most of the hours of a day, and continuously
through the year except for maintenance and unscheduled outages. Other
resources are used to meet changes in loads.

bidding
A process of inviting outside developers, generators, and utilities to provide
bids for providing power to the utility. The utility then evaluates the various
bids and selects the most cost effective for further negodations.

binary cycle plant
Geothermal plant that uses a secondary working fluid, which is vaporized by
hot geothermal fluids, to drive a turbine generator.

Bonneville Power Administration (BFA)

The federal agency which markets power from federal hydro dams in the
Northwest. BPA sells power to public and private utilities, direct service
industrial customers and various public agencies.
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bottlenecks

Transportation design anomaly where insufficient capacity is available for the
level of power needed to be transported.

BPA
See Bonneville Power Administration

BFA Residential Exchange Program
A program sponsored by BPA under which residential and small farm
customers of investor owned utilities in the Northwest states receive a
reduction in their electricity bills so that their bills more closely match those
of customers who receive service from a PUD which receives preferential
rates from BPA.

btu

British Therinal Unit. The amount of heat energy necessary to raise the
temperature of one pound of water one degree Fahrenheit. 3,413 btu's are
equal to one kilowatt-hour.

CAAA
See Clean Air Act Amendments

capacity
The maximum load a power plant or power system can produce or carry
under specified conditions at a particular time. The capacity of generating
equipment is expressed in kilowatts (kW) or megawatts (MW).'

capacity factor
The percentage of a resource's maximum generadon capacity that is achially
used.

capital costs
Cost of investment in a new resource, typically expressed as $/kW.

carbon dioxide

An emission from the combustion of fossil fuels that may be linked to global
warming.

case

A unique combination of load growth, gas prices, demand-side strategy,
renewables strategy, coal strategy, and other input assumptions. Each case
had a unique resource plan created for it by the model.

CCCT
See combined-cycle combustion turbine

CF

See capacity factor



Pa e 280 Gloss RAMPP-3 PadfiCo

Cholla
PacifiCorp coal plant, acquired from Arizona Public Service.

claus plant
Part of IGCC which takes sulfur compounds, removed from the intermediate
BTU gas produced by the gasifier, and reduces it to elemental sulfur.

Clean Air Act Amendments
The Clean Air Act Amendments of 1990 represent the fifth major effort (other

amendments were adopted in 1970, 1974, 1977) by Congress to address clean
air legislation since the" first Clean Air Act passed m 1967. The Amendments
of 1990 tightened the standards for air pollution prevention and control,
established a totally new allowance trading program for addressing acid rain
control, and required an air operating permit program that states are to
administer. The enforcement provisions of the Act were tightened and a
program to address stratospheric ozone protection was added.

coal gasification
The process of converting coal to a synthetic gaseous fuel. The process used
in integrated gasification combined cycle (IGCC) plants.

cogeneration
The simultaneous or sequential production of electricity and useful thermal
energy from a fuel source. Often this is accomplished by the recovery of
waste heat from an industrial or commercial operation to use for electricity
generation, or by the recovery of waste heat from an electric generating plant
to use for an industrial process.

C02
Carbon dioxide. An emission from fossil fuel burning.
Also used as abbreviated reference to the C02 tax scenario.

Colorado-Ute Electric Association

Utility which recently filed for bankruptcy. PacifiCorp acquired Craig and
Hayden coal plants and agreed to sale with the Public Service Company of
Colorado and seasonal exchange with Tri-State.

combined-cycle combustion turbine
A combination of a gas turbine and a steam turbine in an electric generating
plant. The hot exhaust gasses from the gas tiirbine are passed through a heat
recovery steam generator that produces steam for a conventional steam
turbine generator. This added equipment allows the plant to produce more
energy from the same amount of natural gas, when compared to a simple-
cycle combustion turbine.

combustion turbine

A nahiral gas fired resource, may be either simple-cycle or combined-cycle.
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commercial retrofit program
Commercial sector demand-side program.

conservation

Reductions Jn the use of electricity through improvements in end-use
'. Typically referred to as demand-side measures.

conservation cost effectiveness

^jlia^-l?tion-whi?. h.estlm?!:es the most ̂ e utility should pay for demand-
resources. It typically uses a utility's avoided costs'with various

specific to demand-side resources.

conservation load factor

A-ratiowhich rePresents the energy savings compared to the peak savings of a
i-side measure. For example, a" load factor of 1.2rwouid"indicate

greater ̂ energy ^savings than ^ peak savings, such as from residential
i. A load factor of 6. 6 would indicate greater peak savings Aan

energy savings, such as from commercial lighting measures.'
cost effective

An elusive term that is used to value choices among alternatives, and select
one wluch has the lowest cost with equivalent benefits. Difficulties "arise

a choice may be the cost effective one in the short term buTnot"in'the
telm;u maybe cost effective from society's point of view but not" from

utility's point of view.

Craig
PadfiCorp coal plant, acquired from Colorado-Ute.

critical hydro
See critical water

critical water

The greatest amount of hydro energy that would be available if the reeic
e^nenced a rec:url"ence of the worst stream flow sequence on record -(1?28-

CT
see Combustion Turbine.

customer costs

£osts mcurred by. customers when installing energy efficiency measures, and
costs are not paid for by the utility. " "'' -----^-----,

D.S. Lost Ops.
_emand-side lost opportunities, see Demand-side programs, and Lost

opportunity resource. - --- r--o--. _,
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decoupling
Ratemaking mechanisms to undo the link between sales and profits.

demand

The greatest amount of electricity used by a customer or a group of
customers at one point in time.

demand charge
That part of a customer's bill for electric or other energy service which is
based on the maximuin amount the customer uses at any one point in time.

demand-side programs
Programs which help meet the customer's need for electricity by increasing
efficiencies.

demand-side resources

Energy efficient end-use measures and services that reduce customers' energy
consumption and peak load demands.

demographics
Statistical data describing the population and population trends.

discount rate
The rate used in valuing cash flows to be received in the future. The rate used
in a formula to convert future costs or benefits to their present value.

dispatch
Operating control of an integrated electrical system involving operations
such as control of the operation of specific power plants, high-voltage lines,
substations or other equipment.

dispatch, environmental
see environmental dispatch

dispatchability
The ability of the utility to choose when to operate or not operate a resource
for economic reasons.

dispatchable
Resources which the utility has control over when the resource is generating,
and at what level of generation.

distribution

Electric equipment which takes power from the transmission system and
transports it directly to the customer's delivery point. Includes equipment
from the substation to the customer's meter.
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DRI

Data Resources Institute/McGraw-Hill is a national economic research
institute and consulting firm whose national and regional economic forecasts
are widely used.

DSM

Demand-side management. Used interchangeably with DSR.

DSR
Demand-side resources. A way to meet customers' energy service needs
through programs which reduce the need for electricity, which frees up that
electricity to be used by other customers.

elasticity
For electricity, the responsiveness of people's use of electricity to changes in
the price of electricity.

electro-technology
Technology which uses electricity as its source of energy.

emissions

Pollutants resulting from a process. see C02, S02, NOx, and TSP.

end-use

Purpose or final use of energy. Residential end-use is primarily for space and
water heating and appliances, commercial for lighting, industrial for
processing.

energy
Total amount of electricity needed or used to serve customers over a oeru
of time.

Energy FinAnswer
Commercial sector demand-side program which includes a mechanism for
the customers of the program to pay for its costs.

Energy Partners
Industrial sector demand-side program.

Energy Service charge
Referred to as the ESc. Payments included in a customer's electricity bill, for
the contracted portion of the cost of that customer agreed to pay for
efficiency measures.

environmental dispatch
A way to dispatch the utility's generating plants which assumes that the
operating cost of each plant includes an" additional amount representing
environmental externality values, even though the utility does not have to
that environmental tax.
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environmental externalities
Environmental effects that are not directly reflected in the cost of electricity to
the consumer. See the Environmental Analysis chapter for a discussion of
externalities within resource planning.

ESc
See Energy Service charge

exchange agreement
A purchased power arrangement whereby one utility agrees to provide a set
amount of power to a second utility in the form of capacity whenever the
second utility requests it. The second utility must return an equivalent
amount of power," wUch could be at specified times, or the time of return
could be at the discretion of the second utility, depending on the terms of the
agreement.

Existing Resources
Term used on tables to refer to PacifiCorp's owned generating
plants.

external costs
Costs added to the utility's cost of new resources to reflect environmental
externalities. Usually in dollars per ton emitted.

externalities
The impacts one activity (i. e. electric power generation) would have on other
activities (e. g. the environment, human health, etc. ) that are not priced in the
marketplace. See the Environmental Analysis chapter for a discussion of
externalities within resource planning.

Federal Energy Regulatory Commission
A federal regulatory agency which regulates the rates and terms for any
transmission services or wholesale sales of electricity for every public utility.
It also regulates any mergers and relicensing hydro-electric generating
facilities.

FERC
See Federal Energy Regulatory Commission

firm
Power that has assured availability whenever it is needed.

Firm Sales
Term used on tables to refer to existing contracts to sell power to
other utilities.
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fixed O&M
Operating costs which occur, regardless of the level of output of a resource.
They are related to the size of the power plant, rather than the level of output,
so they are expressed as $/kW.

flashed steam plant
Geothermal plant that uses hot geothermal fluids to directly drive a turbine
generator.

forced outage
An outage at a generating plant which is unplanned and unexpected. Forced
outages typically occur because of equipment problems.

fossil fuels

Coal, oil, natural gas and other fuels derived from fossilized geologic
deposits.

fuel switching
A customer changing energy-using equipment from one fuel source to
another. Typically, this is thought of as a residential customer changing a
water heater or space heating equipment from electricity to natural gas.

future

combination of a specific load growth projection and a specific gas price
projection. Fifteen futures were possible" through the combination's of five
load growth projections and three gas price projections.

Gadsby
PacifiCorp plant. It was once a coal-fired plant, but has been converted to
burn natural gas.

gasifier
Part of IGCC which takes pulverized coal and produces an intermediate BTU
gas.

generation
The process of producing electricity from other forms of energy (from falling
water, coal, gas, wind, solar, or other energy sources).

geographic areas
Defined regions within PacifiCorp's service territory. Each region or area
includes specified loads and specified generating plants.

geothermal fluids
Natural underground moisture that contains the heat used for geothermal
energy.
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geothermal resources
Generating plants which rely on steam or hot liquid from the earth to generate
electricity.

gross utility program cost
The direct utility cost, before costs or benefits have been shared with
participants. Also, see TRC, and Utility cost.

GWh

H

Gigawatt-hours. One GWh equals one thousand MWh, or one million kWh.

The high load forecast, 3.8 percent annually.

Hayden
PacifiCorp coal plant, acquired from Colorado-Ute.

HD
See high DSR

heat rate
The rate at which a power plant converts a btu of fuel into a kWh of
electricity. Expressed as bhi/kWh.

HG
The high gas forecast, assumes 5.56 percent real annual price escalation for
natural gas.

high DSR
A strategy alternative for treating new DSR resources. In the model runs
using the high DSR strategy, the model was forced to select a set amount of
DSR"each year of the 20 years (no more and no less). That set amount is shown
in the Analysis Plan chapter, and is between the highest of the four alternative
DSR strategies.

hydro, average
See average water

hydro, critical
See critical water

hydro relicensing
A process required by the Federal Energy Regulatory Coinmission. Each
utility which operates a hydro-electric facility must periodically apply to the
FERC to continue to operate the facility, demonstrating that the greatest
benefits to the greatest number will derive from continued operation by the
utility.



PadfiCo RAMPP-3 Gloss Pa e 287

ICF Resources, Inc.
The company from whom PadfiCorp has licensed the use of the IPM model
for use in RAMPP-3.

IGCC plant
See integrated gasification combined cycle.

illustrative plan
A unique resource plan created for a specific case. (see definition of case
above)

independent power producer
A power production facility that is not part of a regulated utility. An IPP
may qualify under PURPA to be a qualifying facility (QF). An IPP sells its
output to an electric utility, or to a large end-use customer.

integrated gasification combined cycle
A combined-cycle combustion turbine which uses, instead of natural gas, coal
that has been gasified as its source of fuel.

Integrated Resource Planning
A style of long-range utility planning for new resources to meet load growth
that incorporates uncertainty, demand-side resources (customer energy
efficiency), external costs, and public involvement.

InterCompany Pool
The ICP (InterCompany Pool) is an office set up originally to arrange the
scheduling of power among the following utilities: PacifiCorp, PGE, Puget,
Water Power, Idaho, Montana, and Sierra Pacific. Also it arranges "the
allocation of surplus hydro from BPA, so BPA sees only one IOU entity. The
ICF does not operate any projects. They're only a clearing house for inter-
company wholesale sales and purchase transactions.

interruptible
Load that, by contract, can be interrupted in the event of a power supply
deficiency. Typically, a contract between an individual customer and the
company specifies the conditions under which the customer's load can be
interrupted, in exchange for lower rates to the customer or specific payments
to the customer.

Intertie

The Intertie consists of an AC (Alternating Current) path and a DC (Direct
Current) path linking Oregon and California. The facilities in California are
owned by California utilities. The AC facilities in Oregon are jointly owned
by BPA, PacifiCorp, and Portland General Electric. The DC facilities in
Oregon are owned by BPA. PadfiCorp has 400 MW of north-to-south rights
in Oregon, (525 effective June 1, 1994). They are used for wholesale sales to
California utilities. PacifiCorp's south-to-north rights, at 308 MW, are used to
import resources from the southwest during the winter. FacifiCorp has no
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ownership rights on the DC Intertie, but effective January 1, 1994 will
purchase 100 MW south-to-north from BPA, increasing to 200 MW on January
1, 1995, to be used to deliver power from SCE for the capacity purchase.

IPM

The name of the model from ICF Resources that PacifiCorp used in RAMPP-3
for the capadty expansion and production cost part of the analysis.

IPP

See independent power producer

IRP
See integrated resource planning

kilowatt

A unit of electrical energy use. The amount of power being used or
produced at one moment in time. Used as a measure for peak or capacity
One kilowatt will light up ten 100-watt light bulbs.

kilowatt-hour

A unit of electrical energy use. The amoimt of energy used over a specified
time period, typically one year, measured in kW.

kWh
See kilowatt-hour

kW
See kilowatt.

The low load forecast, 0.3 percent annual load growth.

LCP
See least cost planning

Least Cost Planning
Another term for planning which includes the same elements as integrated
resource planning.

LD
See low DSR

levelized (levelization)

The present value of a resource's cost (including capital, financing and
operating costs) converted into a stream of equal annual payments. By
levelizing costs, resources with different lifetimes and generating capabilities
can be compared.
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levelized cost

The present value of a cost stream converted into a stream of equal annual
payments. Real levelized cost results in a stream of payments which increase
each year with inflation. Nominal levelized cost results in a stream of
payments which are equal each year in nominal terms (like a mortgage
payment). Real levelized costs are used in IRP.

LG

The low gas forecast, assumes 1.71 percent real annual price escalation for
nahiral gas.

load

The amount of electricity used by a customer or group of custoiners during a
specified time period.

load growth
The increase in demand for electric power that occurs over time as new
customers move into an area and new uses for electridty are adopted.

load factor

A ratio or percentage which represents the proportion of time when power is
used.

load following
Variation of generator output in response to changes in system loads and
generation from other system resources within an hour.

load management
A way to reduce the peak load of a utility by reducing the amount of power
used by its customers during the peak hour(s).

lost opportunity resource
Resource that is available only for a limited dme.

low DSR
A strategy alternative for treating new DSR resources. In the model runs
using the low DSR strategy, the model was forced to select a set amount of
DSR each year of the 20 years (no more and no less). That set amount is shown
in the. Analysis Plan chapter, and is the lowest of the four DSR strategy
alternatives.

Luz solar plant
A thermal solar plant which can use a conventional gas-fired steam turbine,
when solar energy is not available.

M

The medium load forecast, 2. 1 percent annual load growth.
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margin, regulating
See regulating margin

margin, reserve
See reserve margin

MATO . .... , _ ,.,.
Multi-attribute trade-off analysis, a form of analysis whereby multiple

are tested under multiple futures, to determine which strategies
best"meet multiple goals. In RAMPP-3, the multiple goals are lowest utility
costs, lowest total resource costs, lowest prices, and lowest emissions.

Model Conservation Standards, adopted in Oregon and WasMngton. These
standards require higher levels of'insulation and other energy efficiency
measures.

MD
See mediuin DSR

medium DSR
A strategy alternative for treating new DSR resources. In the model runs
using the'medium DSR strategy, the model was forced to select a set amount
of DSR each year of the 20 years (no more and no less). That set amount is
shown in the Analysis Plan chapter, and is between the low and accelerated
DSR amounts.

A unit of electric power equal to 1, 000, 000 watts or 1,000 kilowatts.
megawatt will light up 10,000 100-watt light bulbs. One megawatt is also
needed to meet the electric demands of about 100 single family homes.
The amount of power being used or produced at one moment in time. Used
as a measure for peak or capacity.

megawatt-hour _ ^ , .. _. r:
A unit of electrical energy use. The amount of energy used over a s]
time period, typically one year, measured in megawatts.

MG __. . , . ___, _.,.
The medium -gas forecast, assumes 3.78 percent real annual price
for natural gas.

MH
The medium-high load forecast, 3.0 percent annual load growth.

mill
One tenth of a penny. Used to represent the cost of electricity per kWh, for
example 5 cents'per kWh equals 50 mills/kWh.
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mills/kWh
Used to signify price to retail customers, although it is an average over all
states and all classes, thus it ignores allocation and class cost of service issues.

ML
The medium-low load forecast, 1.3 percent annual load growth.

mmbtu
Millions of BTUs.

model

A theory that is intended to caphu-e the workings of the real world. A model
"sed for electricity resource planning is intended to capture all of the factors
that utilities consider in making resource acquisition decisions. It attempts to
put into rules how each of these factors affects resource decisions, and how
they interrelate.

multi-attribute trade-off analysis
An approach for resource planning which tests alternative resource strategies
against alternative futures to determine which resource strategies perform
best under different financial, emissions, or other criteria.

MW
See megawatt.

MWa
See average megawatt

MWh
See megawatt-hour

National Energy Policy Act of 1992
An Act passed by Congress which establishes standards for several areas of
utility operation. Includes standards which state regulatory Commissions
may adopt for integrated resource planning.

Native Load
Term used on tables to refer to

NC
See no coal

NERC
See North American Electric Reliability Council

net present value

A discounted cash flow technique used in comparing alternative future
investments. Net present value allows a comparison of the time-adjusted
value of one investment compared to another.
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New Resources
Term used on tables to refer to

no coal
A strategy alternative for treating new coal resources. In the model runs
using the no coal strategy, the model was not allowed to select any new coal
resources.

nominal
Dollars, in the year's units as specified. Nominal dollars reHect inflation.

non-firm
Power that has no assured availability. The amount of non-firm energy is
typically dependent on the hydro conditions.

non-firm purchase
Power which a utility can purchase from another if the seller has available
power at that given time.

Non-Firm Purchases
Term used on tables to refer to

Non-Firm Sales
Term used on tables to refer to

non-spinning reserves
The portion of the operating reserve capable of being connected to the
electrical system and loaded within ten minutes. Also included is any load
which is designated for use as reserve and can be reduced by dispatcher
action witNn 10 minutes (interruptible load). Thus, any unused generating
capability that can be increased at a particular unit within 10 minutes can be
considered non-spinning reserves. Non-spinning reserves are generally
provided by units running at less than their maximum generating capacity
and by interruptible loads.

North American Electric Reliability Council (NERC)
An organization formed by electric utilities in 1968 to coordinate, promote,
and communicate about the reliability of their generation and transmission
systems. NERC helps utilities work together to prevent blackouts. NERC's
members are nine Regional Councils and one Affiliate encompassing
virtually all of the electric utility systems in the U. S., Canada, and the
northern portion of Baja California, Mexico.

Northwest Power Planning Council
A federally chartered council comprising Oregon, Washington, Idaho, and
Montana that establishes policy on northwest electrical energy and related
fish and wildlife issues.
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Northwest Power Pool

?_e. isror^hvv.est^ow,'er Foolis th^ already existing agency with responsibility
for the Pacific Northwest Coordination Agreement's implementation. They
do hydro regulation and related studies for the seventeen DarticiDatii
Northwest generating utilities.

NOx
Nitrogen oxide. An emission.

NPV
Net Present Value.

NPV at 8.8% (million $)
Term used on tables to refer to

NWPP
See Northwest Power Pool

NWPPC
See Northwest Power Planning Council

O&M
See operation and maintenance

operating reseryes

Excess generating capability above firm system load capable of providing for
^§."-^?n wlthin. the hour to mvst load variations and power supply
reductions. It consists of spinning and non-spinning reserve.

operating revenue
Can also be thought of as the company's revenue requirement.

operation and maintenance
Costs incurred to maintain equipment.

optimization model

A modeling approach which mathematically results in a least cost solution,
given the input assumptions and constraints.

outage
A partial or complete reduction of generation or transmission resource
^P_-i_^y, ';-F?_rc^? outag^s are unanticlPated breakdowns. Planned outages
are periodic shutdowns of resources to allow for preventive maintenance and
repair.

owe

Signifies the _company's service territory in the western area, includii
customers in Oregon, Washington, California, and Montana.
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Pacific Northwest Coordination Agreement
An agreement signed in 1964 by the federal government and northwest
utilities to agree to operate generating projects as a single entity to make
optimum use of the water and storage resources of the Columbia River
system. It governs the seasonal release of stored water to obtain the maximum
usable energy subject to other uses.

peak
The maximum amount of electricity needed to serve customers at a given
time.

peak management
See load management

penetration
The number of customers who will have equipment in the future for a
particular end use for electricity.

photovoltaic (PV)
Solar technology that directly converts sunlight into electricity.

pipeline
Equipment which transports natural gas from one location to another,
typically over a long distance.

planning reserves
The amount of excess generating capacity a utility must have available to
serve its load and meet its obligation to others without imposing an undue
degradation of reliability on any other system. Utilities employ a number of
different methods for determining this reserve requirement. . Planning
Reserve often considers other sources of uncertainty beyond generator forced
outages, such as peak load variability, load forecast error, uncertainty of new
resource lead times, etc.

PNCA
See Pacific Northwest Coordination Agreement

portfolio
All of the potential resources the utility could use to meet the future electric
service needs of its customers. It includes the generic supply-side
technologies available in the marketplace, and the demand-side programs
currently offered or planned to be offered by the utility.

power supply
The combination of power plants which generate electricity for a utility.

present value
The worth of future costs in terms of their current value. To obtain a present
value, an interest rate is used to discount the future costs.
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price
As used in the discussion of the analyses, price refers to real levelized cost in
mills/kWh. It is the price customers would pay per kWh if the company
charged all customers on a kWh basis (no basic or demand charge) and prices
did not vary by custoiner class (pricing ignored allocation issues and cost of
service by customer class).

price design
See rate design

price elasticity
The response of customers to the level and change in the price of a product.
A high elastidty means that customers respond strongly to a high price and to
a change in the price.

production cost
The cost the utility experiences for each kWh it produces. Each plant has its
own associated production cost, and the utility as a whole has a total
(average) production cost.

Public Utility Regulatory Policies Act of 1978
Federal legislation that requires utilities to purchase electricity from
qualified independent power producers at a price that reflects what the
utilities would have to pay for the construction of new generating resources
(at avoided cost). The act was designed to encourage the development of
small-scale cogeneration and renewable resources.

Pulverized coal plant
Conventional coal plant, which uses a subcritical steam boiler that burns sub-
bituminous coal.

pumped storage
A generation technology which uses water in two reservoirs. The water is
allowed to fall from the higher reservoir into the lower reservoir, passing
through turbines and generators on the way, producing electricity. It is then
pumped back up to the upper reservoir, using power from another power
plant.

Pump Storage/Peak Return
Term used on tables to refer to

purchased power
Power which the utility purchases from another utility.

PURFA
See Public Utility Regulatory Policies Act of 1978
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QF
See qualifying facility.

qualifying facility.
A priv'ate electric generating facility which "qualifies" for special treatment
under the 1978 PUKPA Act'to sell'power to utilities. A qualifying facility
must generate its power using cogeneration, biomass, waste, geothermal
energy, or renewable resources, such as solar and wind. Its size may be
limited to 80 MW or smaller. Such qualifying facilities must receive
payments from the utility at the current or contracted avoided cost rate.

RAG
Acronym for the RAMPP Advisory Group, PacifiCorp's public advisory
group for the RAMPP process.

RAMPP
PacifiCorp's integrated resource planning process. RAMPP is an acronym for
Resource and Market Planning Program.

RAMPP-1
PacifiCorp's first integrated resource plan, filed with state regulatory
commissions in November of 1989.

RAMPP-2
PacifiCorp's second integrated resource plan, filed with state regulatory
commissions in May of 1992.

RAMPP-3
PacifiCorp's tUrd and current integrated resource plan, which this report
documents.

ramp-up
Increase to a higher level.

rate design
The particular combination of energy charges, demand charges, and basic
(customer) charges for a tariff.

real dollars

Dollars, adjusted for inflation. Real dollars represent constant purchasing
power.

real levelized costs
Costs which are "levelized" into a series of periodic payments spanning a
given time frame, and adjusted for inflation.

real levelized fixed charge
The percentage of the total investment which is allocated to the first year after
the levelization process.
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refurbishment

The process of repairing and maintaining equipment on generating plants so
as to inaintain their ability to generate electric power.

regulating margin
The amount of spinning reserve required to maintain frequency of the
electrical current within a specified range.

reliability
A measurement of the availability of power delivery to a customer or group
of customers over a defined period of time.

renewable resource
Resource which is based on natural sources, such as wind, solar, or
geothermal.

reserve margin
An amount of generation capability which is not used for regular daily
operations, because it is held in reserve to meet unanticipated demands for
power, or to generate power in the event of outages in normal generating
capacity.

reserve requirement
Additional power the utility is required to keep in reserve, in case of outages
or other influences on the system which would cause the amount of power
generated to be insufficient for the load needs.

Reserve Requirement
Term used on tables to refer to

reserves, planning
See planning reserves

reserves, operating
See operating reserves

reserves, spi nning
See spinning reserves

reserves, non-splnnlng
See non-spinning reserves

residential exchange program
See BPA residential exchange
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residential weatherization

Residential sector demand-side measure which increases the energy efficiency
of a home and reducing the electricity needed to provide the same level of
comfort.

resource planning
The process of predicting the future electricity and energy service needs of
customers, and planning which new resources should be used to provide the
services required.

resource supply
The system of generating plants available to a utility to meet the electricity
needs of its customers.

retail wheeling
Rather than taking service from the utility in its own service area, a retail
customer contracts with a utility in another designated service area to
provide electricity. This requires the first utility to provide wheeling services
to deliver the power to the customer.

RFP
Request for Proposal. A competitive bidding process in which a utility
requests proposals from suppliers for resources to meet future load growth
needs.

saturation level

Number of customers with the equipment for a particular end-use for
electricity.

SCCT
See simple-cycle combustion turbine

SCE Contract
See Southern California Edison Contract

sensitivity
A unique case, which is a combination of a case from the base study plan,
with one of the input assumptions altered, for example, the characteristics of a
resource in the portfolio, or the price of wholesale power, or the transmission
system.

shaping
Refers to the ability of a resource to match the shape of loads being served.
For example, a hydro unit can generate at maximum capacity during the
heavy load hours of the day, backing down to lower generating levels as Toads
drop off. This effectively levelizes the remaining load that other generating
resources must supply, which allows baseload resources to operate at full
capability over more hours, enhancing efficiency.
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simple-cycle combustion turbine
Combustion turbine where natural gas is used to produce electricity. It is
similar to a jet engine. Because it can be fired quickly, it is used for peaking.

siting
The process of preparing a power plant and associated services, such as
transmission lines, for construction and operation. Steps include locating a
site, developing the design, conducting a feasibility study, and preliminary
engineering.

S02 allowance

Authorization from the federal Environmental Protection Agency to emit one
ton of S02 from a thermal generating unit during or after a specific calendar
year. S02 allowances were established in Title IV of the Clean Air Act
Amendments.

Southern California Edison Contract

A contract behveen PacifiCorp and Southern California Edison whereby SCE
sells to PacifiCorp electric power during the winter months.

space heat
An end use for electricity, typically for residential customers, to heat their
homes.

spi nning reserves

An amount of generation available in reserve from resources whose output
can be iminediately changed to respond to load variations to give the utility
the regulating margin needed to follow the second-by-second load variations
on the system. The portion of the operating reserve which responds
automatically to fluctuations in system frequency.

SR
See strategic renewables

steam turbine generator
Electric generator driven by steam.

strategic renewables
A strategy alternative for treating new renewable resources. In the model
runs using the strategic renewables strategy, the model was forced to select a
set amount (no more and no less) of renewable resources through the year
2001, after that point, the model could select any renewables as they were cost
effective against other resource choices.

Super Good Cents program
Residential sector deinand-side program.
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supply-side resources
Resources which physically generate power to the be transmitted and
distributed to customers, such as coal plants, gas-fired plants, or wind farms.

System Load (GWh)
Term used on the financial output summary table to indicate the total load
forecast for all of PadfiCorp's retail customers for each year.

T&D
Transmission and distribution

tariff
A schedule filed by a utility with a regulatory agency describing transactions
between the utility and customers in terms of type of service, conditions of
service, rates charged, and means of payment.

thermal plant
A power plant which relies on heat to power an electric generator. The heat
may be supplied by burning coal, oil, natural gas, or other fuel, by nuclear
fission, or by solar or geothermal sources.

see Annual cost, and Fixed
total fixed cost ($/kW Yr)

The sum of the Annual cost and Fixed O&M.
O&M.

Total Requirements
Term used on tables to refer to

total resource cost

The sum of all direct costs paid by both the company and demand-side
program participants. This is usually expressed as a levelized cost.

transmission

Electrical equipment which takes power from generating plants and
transports it over long distances to a load area. At a substation it is delivered
to the distribution system.

TRC
See total resource cost.

TSF
Total suspended particulates. An emission.

unconstrained

A combination of strategies used in some model runs which provide no
constraints on how or when the model may select any resources from the
portfolio to meet system needs arising from load growth.
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UTA
Signifies the company's service territory within Utah, southern Idaho, and
southwestern Wyoming.

Utility Cost
Term used on tables to refer to the direct utility cost to operate
the utility system, considering both the costs of rate base and
operating costs.

variable O&M

Operation and maintenance costs that vary with the level of output from a
power plant, so they are expressed as mills/kWh.

water, average
See average water

water, critical
See critical water

watt
A basic unit of electrical power equal to 0.00134 horsepower.

Western System Coordinating Council (WSCC)
One of nine Regional Councils of the North American Electric Reliability
Council. The WSCC coordinates the operation and planning of the electric
power system for the western part of the U.S., Canada, and Mexico. The
WSCC in 1992 included 62 member systems - 18 lOU's, 18 mumdpa! utilities,
18 public power systems, four federal agencies, three Canadian systems, one
Mexican system. The WSCC is the largest and most diverse of the nine
regional Councils of the NERC. WSCC's service territory contains the
provinces of British Columbia and Alberta, the 14 western states, and the
northern portion of Baja California, Mexico.

wheeling
The use of one utility system's transmission facilities to transmit power of and
for another system.

wholesale sales

Power sales made from one utility to another utility.

wscc
See Western System Coordinating Council

WYO
Signifies the company's service territory in eastern Wyoming.



Pa e 302 Gloss RAMPP-3 PadfiCo



PadfiCo RAMPP-3 Index Pa 303

INDEX

Acquisitions: Pages 75, 130-132, 187, 219, 232, 242

Action plan, RAMPP-2: Pages 228-236, 247-263

Action plan, RAMPF-3: Pages 236-245, 270-276

Adders: Pages 73-74, 168-169, 173, 220-221

Additions: Page 34

Allowances, sulfur dioxide: Pages 50-51, 190-192

Average hydro: Pages 90-91

Avoided cost: Pages 189-190

Caseload resources: Pages 216-217, 123-124

Base study plan: Pages 72-73, 94

Bidding: Pages 187-189

Bonneville Power Administration: Pages 14-15

BPA: see Bonneville Power Administration

BPA Entitlement Agreement: Page 45

Capital costs: Pages 63-64

Carbon dioxide emissions: Pages 73, 145, 151-158

Carbon limits: Pages 73-74, 151-155

Carbon offsets: Pages 192-194, 235-236, 245

CCCT: Pages 55, 242

Clean Air Act: Pages 11-12, 190-192

C02 emissions: Pages 73, 145, 151-158
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C02 offsets: Pages 192-194, 235-236, 245

Coal plant refurbishment: Page 43

Coal plants, existing: Pages 42-44

Coal plants, new: Pages 50-53, 242

Coal prices: Pages 52-53, 76, 133-136, 219

Coal strategies: Pages 71, 122-123, 217

Cogeneration: Pages 55-56, 217-219, 232-233, 242

Combustion turbines, combined cycle: Pages 55, 242

Combustion turbines, simple cycle: Pages 54-55, 231-232, 243

Competition: Pages 13-14

Conservation cost effectiveness: Pages 70-71, 190

Conservation load factor: Pages 196-197

Critical hydro: Pages 76, 90-91, 141

Decision making: Chapter 11, Pages 264-270

Decoupling: Page 196

Demand-side resources: Pages 45-50, 70-71, 116-120, 228-229, 239-240;
Chapter 13 (Pages 247-276)

Discount rate: Pages 62-64, 76, 133

Dispatch: Page 40

Dispatch, environmental: Pages 74, 161-163

Distribution effkiencies: Page 34

DSR: Pages 45-50, 70-71, 116-120, 228-229, 239-240; Chapter 13 (Pages 247-276)

DSR cost recovery: Pages 11-12

DSR financial standards: Pages 239-240, 263-270

DSR savings measurement: Page 197
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DSR strategies: Pages 70-71, 116-121, 216, 264-265

Economic development: Pages 74, 127, 200-202

Efficiencies (system): Page 33, 235, 245

Elasticity effects: Pages 16-17, 21-22

Electrification: Pages 74, 127

Emissions: Pages 153, 156-158, 160, 269

Energy planning: Pages 88-89

Energy Policy Act: Page 12

Energy Service Charge: Pages 48-49

Environmental adders: Pages 73-74, 168-169, 173, 220-221

Environmental cases: Pages 73-74

Environmental cost analysis: Chapter 7 (Pages 145-170)

Environmental dispatch: Pages 74, 162-166

Environmental emissions: Pages 153, 156-158, 160, 269

Environmental goal: Pages 7-8

Environmental insurance: Pages 163-167

ESc: Pages 48-19

Existing System: Pages 33-37

Externalities: Chapter 7 (Pages 145-170)

Fluidized bed coal technology: Page 52

Forecasts: Chapter 3 (Pages 19-32)

Fuel switching: Pages 74, 127, 194

Gas-fired resources, new: Pages 53-56, 123-124

Gas prices: Pages 27-31, 54, 108-116, 214

Geographic areas: Pages 83-87, 142-144, 213
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Geothermal resources: Pages 57-58, 77, 230, 241

Green RFP: Pages 170-171

Hermiston cogeneration project: Pages 9-10, 75, 130, 242, 219

Hydro relicensing: Pages 41-42

Hydro system: Pages 41-42

Idaho property sale: Pages 11, 19-20

IGCC sensitivities: Pages 75, 132

IGCC coal technology: Pages 51-52, 55, 132

Improvements to RAMPP process: Page 16

Interruptible load: Page 196

IPM model: Pages 80-82, 88-89, 245

IRP Regulatory requirements: Pages 1-2

Load characteristics: Page 39

Load growth: Pages 14, 19, 74, 93-108, 124-127, 213-214

MATO: Pages 69-73, 168-169

Model: Pages 77-83, 235, 245

Multi-attribute trade-off: Pages 69-73, 168-169

National Energy Policy Act: Page 12

Natural gas: Pages 27-31, 54

Non-firm market: Pages 76, 136-141, 219-220

Non-spinning reserves: Page 40

Objective criteria: Pages 8-9, 209-210

Peak management: Pages 198-199, 243-244

Peak planning: Pages 88-89
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Peaking resources: Pages 124, 215-216, 231-232, 243

Fhotovoltaic: Pages 58, 230-231, 241

Price impacts: Pages 221-226, 268-269

Public process: Chap. 10 (Pages 203-208), Page 221

Fulverized coal technology: Page 51

Pumped hydro storage: Pages 59-60, 233, 243

Purchased power: Pages 34, 227-228

RAG (RAMPP Advisory Group): Chap. 12 (Pages 203-208)

Ramp rate: Page 40

Rate design: Pages 74, 127, 194-196, 244

Regions: Pages 83-87, 142-144, 213

Renewable resources: Pages 56-59, 71, 76-77, 180-181; Chapter 8 (Pages 171-
183); Pages 229-231, 240-242

Renewable sensitivities: Pages 76-77, 182-183

Renewable strategies: Pages 71, 178-182, 219

Refurbishment costs: Page 43

Regulatory requirements: Pages 1-2

Reserve requirements: Pages 39-40

Sales: Pages 19-27

SCCT: Pages 54-55, 231-232, 243

SCE contract: Pages 10, 75, 130-131, 219, 232

Scheduling: Page 40

Shaping: Page 41

Share the Shortage Agreement: Page 15

S02 allowances: Pages 50-51, 190-192
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Solar resources: Pages 58-59, 230-231, 241

Southern California Edison contract: Pages 10, 75, 130-131, 219, 232

Spinning reserves: Page 40

Strategic plan: Pages 5-8

Strategies: Pages 70-71

Sulfur dioxide allowances: Pages 50-51, 190-192

Trade-off graphs: Pages 155-162

Transmission constraints: Pages 16, 242

Transmission costs: Pages 16,

Transmission efficiencies: Pages 33, 62, 233-235, 245

Transmission sensitivities: Pages 75, 132-133

Transmission system: Pages 60-61, 87-88

Trojan: Page 15

Unconstrained model runs: Pages 71, 116-119

Wholesale market: Pages 136-141, 185-186

Wholesale purchases: Page 34

Wholesale sales: Page 34

Wind resources: Pages 56-57, 77, 229-230, 241
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UNCONSTRAINED
AR

AC SR
S AR
T LD NC
R

A AC
T

E MD NC
G

I AC
E

S AD NC

AC

HD NC

SR
AR
SR
AR
SR
AR
SR
AR
SR
AR
SR
AR
SR

9

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
51 62
52
53 63
54
55
56
57
58
59
60
61

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

81 83

82 84

85
86
87

89
90
91
92
93
94
95
96
97
98
99

100
101

DSR Coal Renew

L Low load growth
ML Medium-low load growth
M Medium load growth
MH Medium-high load growth
H High load growth

LG Low gas prices
MG Medium gas prices
HG High gas prices

(0.33%/year)
(1.26%/year)
(2.13%/year)
(3. 02%/year)
(3.75%/year)

(1.71% real growth/year)
(3.78% real growth/year)
(5.56% real growth/year)

Unconstrained Model can select demand-side resources

without regard to ramp rate or feasibility limits

ID Low deinand-side strategy
MD Medium demand-side strategy
AD Accelerated deinand-side strategy
HD High demand-side strategy

(30 mills cost effectiveness)
(55 mills cost effectiveness)
(55 mills cost effectiveness)
(70 mills cost effectiveness)

AC Any-coal strategy (model can select coal whenever cost effective)
NC No-coal strategy (model cannot select coal)

AR Any-renewables strategy (model can select renewables whenever
cost effective)

SR Strategic-renewables strategy (model forced to add set amount
of renewables 1994-2001)
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LOAD FORECASTING - METHODOLOGY

INTRODUCTION

The development of a long range electridty sales forecast is one of the first steps
towards developing a least cost plan. The sales forecast is an estimate of how much
electa-icity retail customers (this indudes both interruptible and regular sales for resale

custoiners) will require in the next hventy years. Utilities must evaluate their business
over a twenty year planning horizon in order to make efficient least cost resource ded-
sions involving supply and deinand side options that can, in niany instances, take
many years to construct or develop. This chapter describes the methodology used in
developing electridty sales forecasts and the economic and demographic forecasts from
which they are derived.

Economic and demographic assuinptions(such as employment, population and income)
are two key factors influencing the forecasts of electricity sales. Absent other changes,
demand for electricity will parallel other regional and national econoinic activities.

However, several influences can change that parallel relationship, for example, changes
in the price of electo-icity, the price and availability of competing fuels, changes in the

composition of economic activity, the level of conservation, and the replacement rate
for buildings and energy-using appliances. The forecasts consider all of these
variables.

The forecasting process uses information "inputs" and produces forecast "outputs". The
forecasting model uses a range of values for certain variables to produce a range of
forecasts. The range of forecasts for RAMPP-3 is large enough to accominodate reason-
able variation in load levels that might occur.

Recognizing that the fuhire is highly uncertain, five separate forecasts have been devel-
oped to bound this uncertainty. These five separate forecasts are referred to as: low (L),
medium-low (ML), medium (M), medium-high (MH), and high (H). A very large
number of combinations of economic and demographic conditions make any outcome
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between the MH and ML energy forecasts very likely. Load growth between the MH
and-high range, or between the ML and low range is less Ukely. Only a dramatic
change in economic, demdgraphic, or consumer choices and behaviors could produce
load growth above the high or below ttie low forecast. The medium forecastis a fore-
cast where the chances of under- or over-shootmg it are roughly equal. The purpose of
this approach is to develop a flexible resource strategy that provides an adequate
supply of electridty at the lowest cost. The risks are twofold: the risk of not having an
adequate supply of electridty, and the risk of being saddled with expensive invest-
ments in unnecessary resources.

The Company uses three of Data Resource's (DRI) long term forecasts of the US
economy - the Optimistic, Trend, & Pessimistic forecasts - in developmg the five
forecasts described above. The Company beUeves that DRI's forecasts encompass a
wide range of National forecasts which allow resource decisions to be adequately
tested. In addition, an extra refinement is to combine these national ranges with
regional ranges which then generates the five different scenarios. The medium forecast
combines the National Trend forecast with a regional economic forecast, in which, the
regional economy grows at the same rate in the fuhire as it has done historicaUy. The
MH and ML forecasts combine the National Trend forecast with regional economic
forecasts, in which, compared to historic patterns, the regional economy grows faster
(slower) than historicaUy. The High (Low) forecasts differ from the Medium High
(Medium Low) forecasts by replacing the Trend forecast with the Optimistic (Pess-
imistic) forecasts. The inputs which generate the forecasts are not from one particular
historical period, but reflect a consistent set of inputs wNch could occur in the future.
No point forecast can ever be exacdy correct m projecting the future and it is important
not to dwell on whether the forecast is perfect. Rather it is the range of forecasts that is
more important and the belief that it wiU encompass a wide enough range of
uncertainty to test the Company's resource strategies.

The forecast at sales level prepared by PadfiCorp (the Company) as part of the Least
Cost Planning Process is an annual forecast for each of the residential, commercial,
industrial, irrigation, and "other" customer dasses. These forecasts when aggregated
are referred to as the general business sales forecast. The forecast is derived from a
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consistent set of economic, demographic, and price projections specific to each of the
nine zones, in seven states, served by the Company. These states are California, Idaho,

Montana, Oregon, Utah, Washington, and Wyoming. Idaho and Wyoming each have
one geographic area served by Utah Power and another area served by Padfic Power.

Forecasts of economic and demographic variables, such as employment, populadon,
and income are produced for each of the nme zones and the results are used as inputs
into the electricity sales forecasting models. The system wide forecast for each level
(high, MH, medium, ML, and low) is the sum of the nine zonal forecasts. For example,
the "high" electridty sales forecast of the Company equals the sum of the "high" fore-
casts for aU nine zones.

Two basic forecasting methods are used to predict general business sales: a combined

econometric/end-use analysis of the residential and commerdal models, and an econo-

metric forecast of the remaining customers groups. The forecast encompasses both firm
and interruptible sales. To these general business sales forecast, forecasts of regular

retail sales for resale are added to produce a total retail sales forecast. To these total

retail sales forecasts are added system losses (i. e. the losses in electricity in getting

electricity from the generation source to the customer) to calctdate the amount of

annual energy required to serve the needs of the customers. After the annual energy

forecast has been completed, an hourly load forecast is prepared for each of the nine

zones. Separate hourly forecasts are made for firm and interruptible customers in the

two zones where such forecasts are appropriate. The annual energy is first broken into
monthly data on the basis of historic seasonal patterns. Further refinements are made

to develop weekly, daily and finally hourly load forecasts using historical patterns of
energy use. Sumining up the respective zonal forecasts produces hourly load forecasts
for the Pacific and Utah Divisions and the Total Company. The maximuin load for
each month is the peak load for the company, and the zonal load at that time is the

zonal coincident peak. The maxiinum load for each zone during each month is the

zonal non-comddent peak. The forecasting techniques used also allows the production
of total and firm peak and energy forecasts. As new resources (both supply and
demand side) are added, the hourly loads will change and these changes are reflected
in the sales to customers after resource dedsions are made.
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The document contains the following chapters. First, a brief discussion of the
employment and sales forecasts for each of the five scenarios. Tables that give average
growth rates for employment and sales for the five scenarios at both the sector and zone
levels are contained in Appendix 1. The next major section -Economics and
Demographics - has three subsections wNch describes the methodology used to
generate the Employment, Population, and Employment forecasts. The final major
section - Eneigy - has su< subsections, an introduction, and chapters describing the
methodology used to produce the annual Residential, Commerdal, Industrial, and
Other Sales forecasts, and the Hourly Energy Forecasts. The main part of the text con-
dudes with sections on Public Process, Statistical Philosophy, Modeling Improve-

ments Implemented Since RAMPP-2, and Anticipated Changes and Enhancements.
Following the main text are further appendices showing Detailed Annual Sales
Forecasts by Customer Class & Zone, and Monthly Peak & Energy Forecasts by
Zone.
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EMPLOYMENT AND SALES FORECASTS

The employaient forecasts show a wide range of results. In the medium case, total

employment is expected to grow at an average rate of 1.7% per year between 1994 and
2013. At this rate of growth, 805,000 employees (40, 000 per year) are added to total
employment. The vast majority of these new employees (over 90%) are added to the
non-basic employment category, mdicating a continuing trend toward commercial and
service-related employi nent.

In the medium high case, over 61,000 new employees are added annually each year to
total employment as employment averages growth of 2.4% over the forecast period.

In the medium low case, over 435, 000 new employees are added to total employment
by 2013 as employment averages growth of 1.0% over the forecast period. All of the
new growth is in the non-basic employi nent category, with three of the four basic

employment categories declining over the forecast uiterval. TMs trend is even more

obvious in the low forecast, in which, even though total employment grows by almost
120, 000 employees, all four of the basic sectors decline over the forecast interval.

The sales forecast methodology resulted in five energy forecasts with growth rates
for energy of 0.3 percent in the low case, 1.3 percent in the ML case, 2. 1 percent in
the medium case, 3.0 percent in the MH case, and 3.8 percent in the high case. The
winter and suminer peak forecasts average very similar growth rates for all five

forecasts. The forecast grew faster in the early years of the forecast compared with

the later years. In absolute terms, annual energy requirements in 2013 ranged fa'om
5373 MWa in the low case to 11,381 MWa in the high case (more than doubling the
1992 level). The winter and summer coinddental peaks resp>ectively ranged from 7^04
MW and 7,194 MW in the low case to 15,949 MW and 15,456 MW in the high case.

The fastest growing component of retail sales is always commerdal sales. In the low &

ML scenarios, sales to residential customers grows faster then to industrial sales, while
in the hvo high scenarios, this relationship is reversed. In the medium forecast, the hvo
dasses grow at the saine rate.
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.To reiterate, these five forecasts demonstrate the magnihide of uncertainty that is faced
with regard to fuhire retail sales. On the one hand, under the low case total retail sales
could be 3 percent higher (1.3 mUlion Mwh) than they are today by the year 2013. On
the other hand, under the high case total retaU sales could be double the level they are
today by the year 2013.

Appendix 1 contains two sets of tables. The first set of tables give the Annual Average
Rates of Growth for electricity sales and employment by major sector for each of the
five scenarios at the total company level. The second set of tables list the Annual
Average Rates of Growth for electricity sales for the nine zones for each of the five
scenarios.
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ECONOMIC & DEMOGRAPHIC SECTION

Employment

Basic Employment

Within the Company's forecasting methodology, employment serves as the major
determinant of fuhire trends among the many economic and demographic variables
used to drive" the sales forecasting equations. Employment is also an input into
the equations that forecast other economic and demographic variables. Recognition
of the importance of employment determination can be understood through the
examinadon of the concept of "regional export base theory. " This methodology
assumes that the local economy is comprised of hvo distinct sectors: "basic" and
"non-basic".

The basic sector is comprised of those industries which are involved in the production
of goods destined for sales outside of the local area and whose market demand is

primarily determined at the national level. The employment categories that are treated
as basic are: manufacturing, mining, agricultural, and federal government. A "regional
share" approach is utilized to forecast most of the specific industries that make up the
basic employment category. All basic sectors except mining are forecast similarly. For
each historic year for which employment data is available, and for each employment
category and zone, a "regional share" is calculated as follows:

Regional Shareq = Employmentq - Employmenti. i,j x (National
Employment^/NadonalEmploymentt. ij)

where: t = current period
i = zone

j = specific employment group (must be either agriculture,

federal government, or one of the manufacturing categories.)

Historic regional shares are thus the difference between the actual zonal employment in
any year and the zonal employment that would have been projected if zonal and
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national employment had grown at the same rate.

For forecasting, the equation is inverted. Employment in the current period becomes
the dependent variable. The equation then becomes:

Employmenty) = Employment,. !,, x (National Employment/National
Employmentt. ij) + Regional Share^

where: t = current period
i = zone

j = specific employment group (must be either agiiculhue, federal
government, or one of the manufacturing categories.)

The regional shares used in the forecast are allowed to differ from their Nstoric values.
(They vary from higher than their historic average in the two high scenarios, to equal to
their historic average in the medium scenario, to lower than their historic average in the
two low scenarios. We do not assume, as a matter of consequence, regional growth is
faster than the nation in the high forecast, rather, the comparison is between the
forecast and historic regional shares, not the absolute rate of growth).

The final basic sector, mining employment, cannot be forecast in the same manner as
the other basic sectors. This is because forecasts of mining employment are only
available from DRI for total mining employment and hence are not available at the
level of disaggregation necessary for the mineral specific equations used to forecast
electridty sales.

In general, mining employment is forecast as a function of mining employment in the
previous period and a regional or national variable representing output or a surrogate
for mining output. The equation thus takes the form:
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Employment,,, = f(Employmentijt. i, OutputiJ

where: i = specific mining category
t = current period

j = zone.
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Npn-fei sic ErQploymfipt

The non-basic sector theoretically represents those businesses whose output serves the
local market and whose market demand is largely determined by the level of basic
employment and output in the local economy. Employment categories that are treated
as non-basic are: Transportation, Communications, and PubUc Utilities; Wholesale and

Retail Trade; Finance, Insurance, and Real Estate; Services; Contract Construction; State

and Local Government; and Non-Farm Proprietors. This simplistic definition of
industries as basic or non-basic does not directly confront the problem that much

commercial employment (traditionally treated as non-basic) has assumed a more basic

nature. This problem is overcome by induding variables such as Real Gross National
Product, National Output, Housing Starts, a Time Trend, along with basic employment
in the equations which determine the non-basic employment forecasts. These equations
are formed by regressing employment in each of the categories as a function of
variables which will include some of the following: a lagged dependent variable, basic
employment, and the national variables discussed previously. The inclusion of basic
employment in the specification is a direct application of regional export base theory.
As basic employment increases, it causes the non-basic sector to expand. The inclusion

of the national variables in the specification allows us to model our theory that some

non-basic employment behaves more like basic employment.

The relationship between the basic and non-basic sectors has not been constant over
time. This is because as the productivity, and hence real wages, of basic sector workers

has mcreased, their expanded purchasing power has caused the non-basic sector to
develop more rapidly. A second reason is the changing preference and tastes of
consuiners which has caused a relative sNft away from the good-producing or basic
industries towards those which are more service-oriented. A third reason is that on a

locational basis, more non-basic industries are behaving as basic industries.

Within a given sector not all of the zonal level equations wiU include aU of the indepen-
dent variables discussed above. The specifications for transportation, communications,
and public utilities; wholesale and retail trade; finance, insurance, and real estate;
services; state & local government, is:
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Employment^ = f(Employmentt. i,, Basic Employment^ Real Gross National
Product,, Timey Agricultural Employment^/Basic Employment^

where: t = current period

j = zone.

The final spedfication wUl include only those variables that statistically indicate a
significant impact. Agriculhu-al Employment divided by Basic Employment is used to
explicitly model the assertion that changes in agriculhiral employment have less effect
on the non-basic sector than do the other basic employment categories.

The next non-basic category. Contract Construction, does not have Agricultural
Employment in the equation spedfications. Either National Housing starts or the
Effective Mortgage rate have been induded in the specification as a surrogate for local
consti-uction activity. Historically, changes in local construction activity have been
assodated with changes in national housing starts and/or the mortgage rate, a relation-
sMp which is expected to continue in the future. The specification is thus:

Employment = f(Employmentt. ij, Basic Employment,, National Housing StartSy
Effective Mortgage Ratgy Time,)

where: t = current period

j = zone.

The final non-basic category, Non-Farm Proprietors, is forecast siniply as a function of
the sum of the other sue non-basic categories.

Non Farm ProprietorSij = f(* Other Non-Basic Employment, j)

where: t = current period

)= zone.
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Population

DRt's Regional Information Service contains long-range forecasts of total population,
and total non-agricultural employment for the states served by the Company. Popula-
tion per non-agricultural employee at the zonal service territory level is forecast as a
function of population per non-agricultural employee at the state level. This ratio is
then multiplied by the forecast of non-agriculhu-al employment at the service territory
level to derive a population forecast.

Service Territory Population^ = Service Territory Non-Agriculhiral
Employment,, x f(State Population^/State Non-Agric. Employment,)

where: t = current period

j = zone.
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Income

Two primary measures of income are utilized in producing the forecast of total
electricity sales. Total personal income is used as a measure of "economic vitaUty"
which unpacts energy utilization in the comcnercial sector. Real per capita income is
used as a measure of "purchasing power" which impacts energy choice in the residen-
tial sector. The Company's economic forecasting system projects total personal income
on a service territory basis.

In order to accurately portray the differing income streams caused by the diversity of
the economic base of the service territory, the total personal income forecast is formed
from the sum of eight separate components. Four of these measures - manufacturing,
mining, agriculfau-al, and non-farm/non-mdustrial (commercial) income - combine to

form labor & proprietors income. This level of disaggregation is necessary in order to

capture differences in zonal level trends in various time streams within the Company's

service territory which are largely caused by differences in the economic base of the
area. The four remaining components of total personal income are conteibutions for
social insurance, transfer payments, property income (dividends, interest and rent) and
the net residence adjustment. The relationship among the components can be

expressed in the following manner:

Total Personal Income = Labor & Proprietors Income - Contributions for Social
Insurance + Property Income +Transfer Payments

+ Net Residence Adjustment.

Labor & proprietor's income comprises the largest share of personal income. It is

prunarily comprised of payments to salaried employees, hourly workers and the net
income of unincorporated businesses, both farm and non-farin. Forecasts were derived
through econoinetric specifications of the four primary components as previously

described. This level of disaggregation allows for a more accurate reflection of the

differences in employment patterns and wage & salary struchires within each group.
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Economic theory suggests fcat real wage increases wUl reflect corresponding increases
in employee productivity and output. Subsequently, sectoral income can be derived as
a function of the level of productivity (output/employee) and output. Equations to
forecast commercial and manufachiring income utilized a national productivity index
(there being no sub-national index avaUable) in a pooled least squares regression.
The general relationship for these two sectors is;

Income,, = ^Employment,,, National Productivity J

where: t = current period

] = zone.

Within the mming and agricultural sectors, reliable productivity measures which wiU
yield acceptable results when attempting to specify an equation do not exist at the sub-
national or national level. This is not surprising considering the specialized nature of
the Company's mining and farm sectors. Because of this lack of reliable productivity
measures, alternative specifications were sought. A simpUstic equation was used to
forecast Mining Income. The change in mining income was defined to be equal to the
change in mining employment multiplied by the change in national manufacturing
productivity, i.e. for the niining sector:

Income^ = Income^j x (Employmen^/Employment^, ) x
(National Manufachuing Productivity. /National Manufachiring Productivity ,.i)

where: t = current period

j = zone.

Farm income is specified on a real income per employee basis as a function of national
farm proprietor's income per employee. The forecast of farm income will vary with
different levels of zonal employment, national income and employment. For the farm
sector:

Load Forecasting- Methodology Page 14



Incomeij = f(Employment^, National Farm Income Per Employeei)

where: t === current period

j =zone.

Contributions for social insurance, are payments made by individuals under the
various sodal insurance prograins. They are exduded from personal income through
being handled as specific deductions. Forecasts are made for this variable by

projecting the percentage of labor & proprietor's income going to sodal insurance
deductions at the local level as a function of the same value at the national level. The

equation is:

Contributions For Social Insurance^ = Labor & Proprietor's Income^ x
f(National Percentage Contribution for Social Insurance,)

where: t = current period

]= zone.

Property income consists of dividends, personal interest income, and royalty income of
individuals. It is forecast on a per capita basis as a function of national per capita

property income and time. The time variable allows for differing rates of growth of
property mcome at the regional level as compared to the national level. The relation-
ship is:

Property Income^ = Population^ x f(National Per Capita Property Incomey
TimeJ

where: t = current period

] = zone.

Transfer payments consist of the income of persons from government or business for
wNch no services are currently being rendered. Nationally, the largest component of
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this revenue stream is derived from federal Social Security, Public Assistance and

Veterans benefit programs. Similarly to property income, local per capita transfer
payments are forecast as a function of the national per capita transfer payments as
follows:

Transfer Payments, = Population, x {(National Per Capita Transfer Payments^

where: t = current period

j = zone.

Finally the net residence adjustment (the net difference between income earned by an
area's residents outside the area, and mcome received by non-residents inside the area)

is projected to continue as a constant percentage of personal income into the future.
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ENERGY SECTION
Introduction

The major factor in forecasting future electricity sales is antidpated consumer use:
"What electrical appliances will customers want and how will they use them?" The
Company predicts the level of use for each of its four customer segments: residential,

commerdal, industrial and "other."

Each customer seginent uses electricity in specific ways; i.e., each has particular end
uses for electricity. For example, residential customers use eledricity prunarily for
lighting, space and water heating. Commercial customers mainly use electricity for

lighting and HVAC. Industrial customers use it for processing.

To predict the overall level of fuhire electridty use for any one customer segment, the
Company looks at how the customers in that sector zise electricity and how much

electricity they use. Future usage depends on:

1) How many customers are currently equipped for each end use (the
saturadon level);

2) How many additional customers will be equipped for that end use in the

future (the penetration level);
3) How much electricity is currently consiuned (level of use) for that

activity;

4) How electridty consumption for that activity will change ui the fuhu-e.

One of the most important characterisdcs of an integrated resource plan is the fair
evaluadon of both supply-side and demand-side resources in building an overall

portfolio designed to meet fuhue electricity growth. In order to put increased demand-
side efficiencies on an equal footing with supply-side resources, the retaU sales forecast

is developed using the "frozen efficiencies" concept. This means that important ele-
ments that constitute an individual customer's total electricity consuinption, and
average appliance usages are held at their 1992 levels throughout the forecast period.
There are two exceptions - firstly, if it is known that a new appliance will have to be
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buUt to more stringent Government Standards than at present, then it is assumed that
all appUances purchased after that date will conform to the standard. Secondly, if a
state has energy standards, or is considering standards such as Oregon's model
conservation standards, the model assumes that new buildings wm observe them.
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Residential Sales

The Company's Residential End-Use Forecasting Model has been developed to forecast
specific uses of electricity in the customer's home. It is a hybrid econometa-ic-enduse
model. The model explicitly considers factors such as persons per household, fuel
prices, per capita income, housing structure types, and other variables that influence

residential customer demand for electricity. Residential demand is projected on the
basis of fourteen end-uses. These uses are space heat, water heat, electric ranges,
dishwashers, electric dryers, refrigerators, lighting, air conditioning, freezers, water
beds, electric dothes washers, hot tubs, well pumps, & residual uses. Air conditioning
can be either central, window, or evaporative (swamp cooler).

For each end use, the Company looks first at saturation levels (the number of customers

equipped for that end use) and how those sahiration levels may change with demo-
graphic and economic changes. The saturation level for each end use is estimated

based on Company survey information. Then the Company determmes the penetration
level: given the economic and demographic fuhu-e assumptions, how many new
households are expected to adopt that end use in the future? In addition, how many
houses which currently have that end use are being demolished? Historic information
is used to estimate the demolition rate. Some appliances may be replaced several times
before a home is demolished. The shorter lifetime of various appliances compared to
the lifetime of a home is considered m determining the number of custoiners who use
electricity for each end use.

The basic structure of the end-use model is to multiply forecast appliance saturations

(percentage of homes with a particular appliance) by the appropriate housing stock.
The result is then multiplied by the annual average electridty usage per appliance. The
product, total annual electricity consumption by residential usage, is shown by the
following equation:
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Total Appliance Consumption, = . Housing Stock,, x Saturation of Appliancea
x Electricity Usage of AppUance,k

where: i = Appliance type

k = Housing type.

Because consumption patterns vary with dweUing type and age, the residential model
identifies three types of structures - single famUy, multi-family, and mobile homes -
each comprised of existing and new homes. In addition, for existing homes, the single
famiUes are subdivided into three sizes of dweUmgs. For new houses, in addition to
subdividing single family households, multi-famUies dweUings are also broken down
into two different size groupings. Single famUy homes are defined as containing only
one household and having an exterior exposed to the elements on aU sides. Multiple
family homes are defined as both traditional multiple unit dwellings such as apartment
buildings, duplexes and triplexes, and any single family units that are attached on at
least one side to other structures. MobUe homes are defined as aU structures built

initially upon a trailer chassis.

DM's Regional Informadon Service contains long-range forecasts of total population,
and households for the states served by the Company. The ratio of total residential
customers to population at the zonal service territory level is forecast as a function of
the ratio of households to population at the state level. (This specification assumes that
the historic relationship between the zonal service territory and the entire state
continues into the future. While this is not certain, the range of employment forecasts
from the high to the low will generate a wide range of customer forecasts more than
adequate to test the resource portfolio). This ratio is then mulUplied by the forecast of
population at the service territory level to derive a forecast of total residential
customers. The equations look like:

Residential Customers, = Service Territory Population^ x
f(State Households^/State Population,)

where: t = current period

]= zone.
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To project the number of new residential customers, an estimation of the demolition

rate for existing buildings must be made. These rates are constructed from historic

Company data and refer to the changes in the number of active customer accounts for

whatever reason. The demolition rates are zone specific for each structure type because
the composition of the existing housing stock in each zone is different and is subject to
differing influences. It is assumed that the mobile homes as a group would be
demolished at a higher rate than the muld-family struchues, which would in turn be
demolished at a higher rate than single family structures. The equation for new
residendal customers for each sta-ucture type and zone is thus:

New Residential Customers, j( = Total Residential Customers. jt
- (1 - (DemoUtion Rate,j))**(Total Residendal Customers,, o)

where: t = current period

) = zone

i = struchire type.

The distribution of existing residential customers among the various different types
and sizes of structures is based upon survey data. The preference of new residential
customers for different structures types is based upon econometric equations modeled
on historic new connect information. The size distribution within the differing
structiire types is based upon survey data. New and existing customers choosing each
struchire can be summed to give the total number of single family, multi-family and
mobile home customers.

For each zone, the percentage of the total number of residential customers (house-
holds), having already chosen a stmcture type, expected to choose a pardcidar heating
type or appliance in the future (the saturation of the appliance) is estimated with an
econometric equation, specific to each stmchue type, containing variables such as
electridty price, income, & the price of competitive fuels. (The saturation for each
appliance in the first year of the forecast (1992) is based upon estimates developed from
Company survey data. ) This approach is used for all of the end-uses except space and
water heat where the percentage of the total number of new residential customers
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expected to choose electric space or water heat in the future (the penetration of the end
use) is estimated with an econometrie equation containing such variables as electricity
price, income, & the price of competitive fuels.

In general, saturations and penetrations are calciilated econometrically using logisdc
formulations. A logistic equation takes the following form:

(Saturation)/(l - Saturation) = F(Real Prices, Income,...)

The logistic spedfication contains two properties wNch make it espedally useful for
analysis:

1. The saturation of the forecast variable is constrained between 0 & 100 percent.
With the exception of appUances such as refrigerators and televisions, this is an
obvious constraint.

2. The magnitude of the response of the saturation to a change in electric price
depends upon where the saturation of the appUance is when the change in
electric price occurs. This property is known as variable elasticity. The implica-
tion is that as the saturation increases, the same absolute change in price wiU
have less effect upon the change in saturation.

Electric space heat penetrations for new households are forecast on an annual basis
using econometric equations in logistic form. The penetoations are calculated for each
structure type for each zone. The basic form of the equation is:

Logit(Space Heat Penetration,|t) = f(Logit(Space Heat Fenetration, j,.i),
Real Electricity Price,i, /Real Fossil Pricey

where: t = current period

j = zone

i = struchire type.
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Real electricity prices are divided by a weighted average of real fossil fuel prices to
obtain relative prices in the residential sector. For each structure type, fhe forecast
penetration rate is multiplied by the nuinber of newly constructed dwelling units to
obtain the actual number of new electrically heated homes. To this figure is added the
number of existing electric space heat units, less demolitions, to give the total number
of electricaUy heated units in any given year.

This specification assumes that for existing residential dwellings, their choice of space
heat is fixed throughout the forecast period. However surveys show that some space
heating customers change hiels when they replace their electric furnace. Instead of
replacing their electric furnace, they may mstead install a gas ftimace. After discussing
this with the RAG participants, the group decided to impose fuel switching at varying
rates from electric to gas only in the ML and low forecasts, where such a formulation

resulted in an increase in the forecast range. (See the chapter - Anticipated Changes
and Enhancements).

The number of water heat customers is forecast in a similar fashion, modified only by
the fact of the shorter life time of a water heater as compared to the lifetime of the
house. It is assumed that the average life of a water heater is 15 years. Each year,
water heat peneb-ations are calculated for the new dwellings plus 1,15th of the
remaining existing buUdings. The equations take the form:

Logit(Water Heat Penetration, jt) = f(Logit(Non-Nahiral Gas Space Heat
Penetration, ^)

where: t = current period

] = zone

i = struchire type.

This logistic formulation assumes that aU non-gas space heat new connects will kistall

electric water heaters. The form of the equation allows only nahiral gas space heat
connects to install natural gas water heaters, and at the same time, constrains electric

water heat penetrations to be less than 100%. As with space heat, for each structure
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type, the houses with new electric water heaters are added to the number of houses
with old electric water heaters to yield the total number of homes with water heaters.

After calculating penetration rates for space heat & water heat, sahirations are
estimated for the other major appUances - electric ranges, dishwashers, electric dryers,
refrigerators, Ughting, air conditioning, freezers, water beds, electric dothes washers,
hot tubs & well pumps. Logistic econometric equations are used to estimate most
appliance sahuations.

We do not have the depth of information, to spedfy different equations for every
appliance in each zone for every struchire types. In many cases an equation is specified
for an appUance in each zone without differendatmg between struchire types.
However we know, from survey data, the base year saturation for each appUance by
zone and structure type. The equations are those modified by changing the constant
term in each equation so that when the equation is solved for the base year, it yields the
correct result.

The equations wUch forecast the saturations for the three types of air conditioners take
the following form:

Logit(Air Conditioning Saturation,, J = f(Logit(Air Conditioning Saturation, |H),
Real Electricity Pricej,)

where: t = current period

j = zone

i = central (c), window (w), swamp cooler (s).

and Saturation,, + Saturation^, + Saturation^, . 1
forallj&t.
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The equations which forecast the saturations for electric clothes dryers take the fonn:

Logit(Clothes Dryers Saturation,,) = f(Logit(Clothes Dryers Sahiration,t, i),
Real Electridty Pricej, /Real Fossil Price,y
Real Per Capita IncomCjy Gross National Product,)

where; t = current period

j = zone.

The assumption being made that all homes having a dothes dryer will also have a
dothes washer, the equations that forecast clothes washers therefore take the form:

Logit(Clothes Washers Satuiation, i) = f(Logit(Clothes Dryers Saturationj, ),

where: t = current period

j = zone.

and: Clothes Washers Sahuation . Clothes Dryers Saturation.

The equations which forecast the saturations for Dishwashers take the form:

Logit(Dishwasher SaturationjJ = f(Logit(Dishwasher Saturatiorijt. i), Real
Electridty Pricejy Real Per Capita Incomejt)

where: t = current period

j = zone.

The equations wMch forecast the saturadons for Freezers take the form:

Logit(Freezer Saturation, J = f(Logit(Freezer Saturation, t.i), Real Electricity
PricCjt, Real Gross National Product^

where: t = current period

j = zone.
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The equadons which forecast the saturations for electric ranges take the form:

Logit(Range Saturatiorijj = f(Logit(Range Sahiration,^), Real Electricity Pnce^
Real Per Capita Income^ TimeJ

where: t = current period

j = zone.

Insufficient historical data is available to accurate forecast the sahirations of water beds

and well pumps. They are therefore held constant at their most recent historical level.

The sahirations levels for refrigerators, lighting and residual uses is set equal to one
throughout the forecast period.

The preceding steps have allowed us to calculate, firstly the number of residential
customers, and then the number of existing and new residential customers. The
customers have then been distributed between various structure types and sizes (which

differ depending whether the customer is new or exists in the first year of the forecast).
Finally the number of customers that use electric space heat, water heat or own an
electric appliance. We must now calculate the electric consumption level for each of the
enduses and multiply it by the number of customers who have chosen electricity to
supply that enduse. Summing the results will give us total residential sales.

Average consumption for each of the five existing sta-uctuies types for space heat usage
are estimated using a conditional demand approach. The estimates have embedded in
them a level of wood heat consumption. In some parts of PacifiCorp's service territory
(predominantly the Padfic Northwest), significant numbers of customers have both
electric and wood heating equipment. The use of wood heating equipment (wood
stoves) instead of the installed electric heating equipment was considered in projecting
fuhire consumption levels. Assumptions upon the rate and level at which wood space
heat usage is displaced by electric space heat usage varies between the five scenarios.
In the high scenario, all wood heat users convert to electric space heat within the first
five years of the forecast. In the medium-high and medium forecast, all wood heat
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users convert to electric space heat within the forecast period. In the medium-low
forecast, half the wood heat users convert to electric space heat within {he forecast
period. In the low forecast, the wood heat consumption continues at the existing level.
Average consumption for water heat in existing homes is also calculated using a
conditional demand approach. As these water heaters are replaced during the forecast
period with new water heaters, their consumpdon levels is the same as that for water
heaters installed m new residential dwellings.

Average consumption for future space heat and water heat usage are estimated using
the prototypical residential models. If a state has enacted Energy Standards, or is
expected to enact standards close to Model Conservation Standards, the space heat
usage consistent with these standards is assumed for fuhu-e space customers. For states
which have not enacted MCS, houses are built to present Energy Standards. These
usage levels are the basis upon wNch the conservation supply curves are based.

Usage for other appliances are estimated based upon generally accepted instihitional,
industry and engineering standards. If it is known that Governmental Standards will

require that appliances be built to a higher efficiency than at present, that assumption is
biult into the forecast.

The forecast resulting from all of the preceding assumptions is referred to as a "Frozen
Efficiency" forecast, although technically, the efficiencies are not frozen at present
levels, but changed to reflect known intervention in the marketplace by the government
and other instihitional agendes. These usage niunbers are input into the prototypical
residential models used to develop the conservation supply curves. This determines
that there is a consistency behveen the numbers used in developing the load forecast
and those used in developing the conservation supply curves.

For each of the five scenarios, and for each of the forecast years, and for each zone,
forecasts of existing and new space and water heat customers, and forecasts of the total

number of residential customers iising the appliances described above is passed to the
conservation supply curves. Once these numbers have been input, forecasts of
conservation that customers will perform upon their own inidative are calculated and
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the resiilts input into the load forecasting model. The residential sales forecast
resulting from this calculation, is the level of residential sales that is used in making re-
source decisions. The prototypical residential buildings consist of five types for
existing homes (three single famUy, multi-famUy, mobile homes), and six types for new
homes (three single family, multi-family, two mobile homes).

The estimates of base year saturations and base year usages are combined so that they
conform to the actual customer sales history for the base year (1992). All historic sales
data is temperahire adjusted.
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Commercial Sales

The commercial model, like the residential model, is a hybrid econometric-enduse
model. The model forecasts electric energy use per square foot for each of seven
enduses for twelve commerdal activities for each of the nine zones served by the
Company. The seven end-uses are space heating, water heating, space cooling, ventila-
tion, refrigeration, Ughting, & miscellaneous uses. Twelve vertical market segments
(building types or commercial acdvides) are modeled: Communications/

UtiUties/Transportation, Food Stores, Retail Stores, Restaurants, Wholesale Trade,
Lodging, Schools, Hospitals, Other Health Services, Offices, Services, and a miscella-
neous category.

The saturation levels and usage per square foot for each of the commercial end uses

have been estimated using data from commercial surveys, cominercial customer con-
sumpdon data, and engineering estimates. Usage per square foot for existing buildings
is based on 1992 levels. Usage per square foot for new buildings has been estimated
using engineering models and assuming current practices.

Each of the twelve vertical market segments are defined based upon Standard
Industrial Classifications (SIC). The basic structure of the end-use model is to multiply
forecast enduse saturations (percentage of square foot with a particular enduse) by the
appropriate amount of square foot. The result is then multiplied by the annual
average electricity usage per square for each enduse. The product, total annual
electricity consumption by commercial enduse, is shown by the following equation:

Total Consumption, = . Square Foot^ x Saturation of Appliance^ x
Electricity Usage of AppUance,,;

where: i = Enduse

k = Vertical Market Segment.
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Employment is the major determinant of change in the commerdal sector. While the
growth in a particular activity wiU be caused by locational advantages, local real estate
prices, tax policy, zoning ordinances, long term interest rates, and a myriad of other
variables, growth for each particular commerdal activity is estimated using employ-
ment in that commercial activity as a proxy variable. The theoredcal appeal of
employment is that it tends to travel the same paths of growth and decline as that of a
vast array of coincident commerdal indicators. On a more practical note, the avaU-
abUity and depth of employment data far surpasses other types of qualitative and
quantitative data.

Forecasts of employment for each of the major commercial employment categories (at
the 1 digit SIC level) need to be aUocated to the twelve building types (which combines
2,3 & 4 level SIC). This information is not avaUable at the service territory level for the
nine zones. It is assumed that the distribution of employment at the state level (from

DRI's Regional Service) does not differ from that at the zonal service territory level and
employment is thus allocated in this manner.

Although as mentioned previously, changes in floorspace wiU not exacUy follow
changes in employment, we have had to make the simplistic assumption that total
floorspace per employee wiU remain constant in the future. Each acdvity has a
demolition rate (derived from Company records) which retires buildings. This does
not mean that all "demolitions" are feUed by wrecking crews. The model accepts the
implied re-entry, to the commercial market, of buUdings that have been at least par-
tially renovated and now hold a different function in the commercial sector. Once we
have forecast total square foot in each vertical market segment, and the amoimt of
square foot remaining of the presently (1992) existing square foot, the amount of new
square foot is determined to be the difference of the two numbers, i.e.

New Commercial Square Foot,,, = Total Commerdal Square Foot,,t
- (1 - (DemoUtion Rate,,))t*(Total Commerdal Square Foot. jo)

where: t = current period

j = zone

i = vertical market segment.
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Base year (1992) saturations levels and usage per square foot for each of &ie commerdal
end uses have been estimated using data from comnierdal surveys, comnierdal
customer consumption data, and engineering estimates. These estimates of sahirations
and usages may be slightly modified so that when they are combined with the esti-
mates of base year square feet, the resulting estimate of electridty sales agrees with the

actual temperahire adjusted electricity sales to each of the buUding types (for each
zone) in 1992.

The cominercial model forecasts the saturation of three end-uses, space heating, water
heating, and space cooUng. Vendlation, lighting, & miscellaneous uses are assiuned as
100% electrically powered over the forecast period. Those vertical market segments
that are refrigerated are also assumed to have a saturation of 100%. As in the resi-

dential sector, the saturations are forecast using a logisdc specification. The equations
take the form:

Logit(Enduse Saturation, )kt) = f(Logit(Enduse Sahiration, ju. i),
Real Electricity Price. jt/Real Fossil Fuel Pricejy
Real Gross National Product, Tuney)

where: t = current period

) = zone.

i = vertical market segment

k = space heating, space cooling, water heating.

Usage per square foot for each enduse for existing buildings are frozen at their 1992

level during the forecast period. Usage per square foot for new buildings has been

estimated using engineering inodels and assuming current practices - these estimates
are smiUarly frozen throughout the forecast period.

Once again, the forecast resulting from these assumptions is a Frozen Effidency
forecast. These usage numbers are input into the prototypical cominerdal models used

to develop the conservation supply curves. This determines that there is a consistency
between the numbers used in developing the load forecast and those used in devel-
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oping the conservation supply curves. For each of the five scenarios, and for each of
the forecast years, and for each zone, forecasts of existing and new square foot for each
of the twelve building types is passed to the supply curves. Once these numbers have
been input, forecasts of the conservation that customers wffl perform upon their own
initiative are calculated and the results input into the load forecasting model. The
commercial sales forecast resulting from this calculation, is the level of commercial
sales that is used in making resource dedsions.

Forecasts of commercial customers are developed by summing the new and existing
square foot numbers and dividing by the average square foot/customer (specific to
each VMS and zone).
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Industrial Sales

Unlike many other electric utilities, Pacific's industrial sector is not dominated by a
small nunber of finns or indusb-ies. During 1992, the Company's largest industry
(combining sales in both divisions), oil and gas exploration, accoimted for less than 20%
of total industrial sales. The heterogeneous mix of customers and industries, combined
with their widely divergent electricity consumpdon characteristics per unit of output,
indicates a substantial amount of disaggregation is needed in developing a proper
forecasting model for this sector. Accordingly, the industrial sector has been heavily
disaggregated within the manufachiring and mining customer segments. The
manufacturing sector is broken down into ten categories based upon the Standard
Industrial Classification Code System. These categories are Food Processing (SIC 20),
Lumber & Wood Products (SIC 24), Paper & AUied Products (SIC 26), Chemicals &
AUied Products (SIC 28), Petroleum Refining (SIC 29), Stone, Clay & Glass (SIC 32),

Primary Metals (SIC 33), Electrical Machinery (SIC 36), Transportation Equipment (SIC
37). In all zones, sales to a residual manufacturing category (all remauung manufactur-

ing SIC codes) are forecast. Forecasts are only made for the major SICs within a
particular zone, when sales to that SIC within a zone are significant. Thus the
definition of residual manufacturing is zonal specific. The forecast for a given
industrial segment is not broken down mto end uses because industrial customers in

each segment tend to use electricity in the same way, although individual plant

processes may vary.

The mining industry, located primarily in Wyoming and Utah, has also been subject to

a significant level of disaggregation. Separate forecasts have been completed for the
following industries: Coal Mirung (SIC 12), Oil & Nahiral Gas Exploration, Pumping, &

Transportation (SIC 13), Non-Metallic Mineral Mining (SIC 14); there also exists an

"other" mining categories in a few zones.

The mdustrial sector is modeled using an econometric forecasting system. Conceptu-

ally, the best method of forecasting electricity sales would be on a per unit of output
basis. However this information is not available at the state service territory level.

Accordmgly sales are forecast on a per employee basis. Therefore electricity sales per
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employee are regressed in equations which may contain the following independent
variables: a lagged dependent variable, relative price (or electridty price & fossil fuel
prices), national output in the industry, a time trend... Not all equations wUl contain aU
the independent variables. The resulting ratio is forecast and multiplied by the forecast
of employment to arrive at the forecast of industrial electricity sales.

The disaggregated industrial sector aUows the composition of industry mix to vary
over time. Each's industry's employment is forecast to grow at a different rate and
significant differences exist in both the level and trend of energy consumption per
employee. Each industry also varies considerably m the magnitude of its response to
changes in electricity and fossil fuel prices. Only with a disaggregated model can these
differences be explicitly analyzed.

Breaking the industries' electricity consumption forecasts into two pieces, employment
and megawatthour consumption per employee, and then multiplying them together to
arrive at total consumption, allows for the explicit estimation of two distinct actions:
changes in employment, and the intensity of use per employee.

The employment forecasts are been described earlier in this document. The forecasts of
intensity of use per employee are based upon the effect that in the long run, capital
stock, utilization rates, and technology are not fixed. Electricity use per employee will
either increase or decrease as investments are made that substihite more or less electric-

ity for all other factors of productions. This effect is captured by the inclusion of a
lagged dependent variable, real electricity prices, and real fossil fuel prices in the
electricity use per employee equations.

The sign of the electricity price coeffiuent in the equations is positive and its interpreta-
tion is straightforward; electridty conservadon activities take places in response to
rising electridty prices and tends to decrease the intensity of electricity use. The fossil
fuel price coefficient is negative and caphires the impact of a change in sales per
employee caused by the substituting fossil fuels for electricity. Having a lagged
dependent variable in the equation allows for the gradual adjustment in consumption
patterns, by each industry, as a result of changes in the real price of electricity and fossil
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fuels. Business firms cannot react immediately to new price conditions. Major changes
can only occur over time as older, less efficient machinery and factors are replaced with
newer and more productive ones. There are many other factors which could have been
induded in the industrial sales per employee equations. The costs of labor and capital
have theoretical implications as prices of substitutes or complements for electricity use.
The use of real weekly wages and estimates of capital costs were included in early
equation spedfications but the results were unacceptable. Real Gross National Product,
National Output & a Time Trend have been used as proxies for these variables.

In particular the equations for Food Processing (SIC 20) take the form:

Megawatthour Sales,, = Employmentj, * f(Megawatthour SaleSj,.i/Employmentjt_i,
Real Electricity Priceji/Real Fossil Fuel Pricejt, National Output,)

where: t = current period
) = zone.

The equations for Lumber & Wood Products (SIC 24) take the form:

Megawatfhour SaleSj, = Employmentjt * f(Megawatthour Sales,. i/Employmentj, _i,
Real Electricity Priceji/Real Fossil Fuel Price,,
National Output,, Real Mortgage RateJ

where: t = current period
] = zone.

The equations for Paper & AlUed Products (SIC 26) & Chemicals & AUied Products (SIC
28) take the form:

Megawatthour Sales,, = Employmentjt * f(Megawatthour SaleSjt. i/Employmentj,.
National Output,)

where: t = current period
]= zone.

I/
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The equations for Petroleum Refining (SIC 29) take the form:

Megawatthour Sales,, = Employment,, * f(Megawatthour SaleSjt. i/Employment,,. i,
Real Electridty Price,y Real Gross
National Product,. National Output,)

where: t = current period

j = zone.

In particular the equations for Stone, Clay & Glass (SIC 32) are represented as:

Megawatthour Sales,, = Employment,, * f(Megawatthoui Sales, t. i/Employmentj,. i,
Real Electricity Price^Real FossU Fuel Pricejt)

where: t = current period

] = zone.

In particular the equations for Primary Metals (SIC 33) take the form

Megawatthour Sales,, = Employmentjt * f(Megawatthour Sales, t-i/Employmentj,. i,
Real Electridty PricCjt/Real Fossil Fuel Price,,,,Time^

where: t = current period

) = zone.

The equations for Electrical Machinery (SIC 36) take the form:

Megawatthour Sales,, = Employmentj, * f(Megawatthour Sales^/Employmentj,.,,
Real Electricity Pricejy National Output,)

where: t = current period

j = zone.
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The equations for Transportation Equipment (SIC 37) take the form:

Megawatthour SaleSj, = Employmentj, * f(Megawatthour SaleSjH/Employmentj,. ],
Real Electridty PricCjt, Timet)

where: t = current period
]= zone.

Finally, the equations for the residual manufachu-ing sales category take the form:

Megawatthour SaleSj, = Employment,, * f(Megawatthour SaleSj,., /Employment,,. !,
Real Electridty Price,t/Real Fossil Fuel Pricejt
National Output,, Time,)

where: t = current period
] = zone.

Sales to three major mining categories are specified using econometric techniques.

The equations for Coal Mining (SIC 12) have the specification:

Megawatthour Sales,, = Employmentji * f(Megawatthour SaleSjt-i/Employmentj,.,,
Real Electricity Priceji/Real Fossil Fuel Pricejy
Real Gross National ProductJ

where: t = current period

) = zone.

The second major mining category - Oil & Natural Gas Exploration, Pumping, &
Transportation (SIC 13) is specified as follows:
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Megawatthour Sales,, = Employment,, * f(Megawatthoiu Sales,i.i/Employment,,. i,
Real Electeidty Price,t/Real Fossil Fuel Price^

where: t = current period

j = zone.

The final major mining category is Non-MetalUc Mineral Mining (SIC 14). The equa-
tions for this category are:

Megawatthour Sales,, = Employment, t * f(Megawatthour SaleSjn/Employmentjt-i,
Real Electridty Price, t/Real Fossil Fuel Pricej,,
National Output^ Real Gross National Product,)

where: t = current period

j = zone.

Forecast of electricity sales, for each of the five scenarios, are passed to the supply
curves, once again assuring consistency between the models. It is assumed that all
background conservation measures wUl be picked up by the forecasting equations and
that the conservation is already embedded m the forecast. Therefore the sales passed to
the conservation curves and those used in resource decisions are the same sales
forecast.
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Other Sales

The other sectors to which electricity sales are made are: irrigation, street & highway

lighting, interdepartmental and "other sales to public authorities."

Electricity sales to the these smaller customer categories are either forecast using econ-
ometric equations or the sales are held constant at historic levels.
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Monthly System Peak and Energy

After the annual sales forecast has been completed for each of the customer classes, the
results are summed to develop a forecast of total sales for each of the nine zones, the
Padfic & Utah Divisions and the Total Company.

To these sales forecasts are added system losses (i.e. the losses in electricity in getting
electridty from the generation source to the customer) to calculate the amount of
annual energy required to serve the needs of the customers. The estimates of losses are
developed for each custoiner class and zone. After the annual energy forecast has been
completed, an hourly load forecast is prepared for each of the nine zones. Separate
hourly forecasts are made for firm and mterruptible customers in the two zones where
such forecasts are appropriate. The annual energy is first broken into monthly data on
the basis of historic seasonal patterns. Further refinements are made to develop

weekly, daily and finally hourly load forecasts using historical patterns of energy use.
Suimning up the respective zonal forecasts produces hourly load forecasts for the
Pacific and Utah Divisions and the Total Company. The maximum load for each month

is the peak load for the company, and the zonal load at that time is the zonal coinddent
peak. The maximum load for each zone during each month is the zonal non-coincident
peak. The forecasting techniques used also allow us to produce total and firm peak and
energy forecasts. As new resources (both supply and demand side) are added, the
hourly loads wiU change and these changes are reflected in the sales to customers after
resource decisions are made.
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Public Process

The RAMPP-3 Advisory Group (RAG) was an active participant in the development of
this least cost plan. Thirteen all-day meetings were held with the RAG group plus two
subgroup meetings which focused on Load Forecasting. These subgroup meetings
were a great help in determining the forecasts used in this Least Cost Plan. There is a
great wealth of detail underlying the forecast (both achial detailed forecast results and
statistical parameters) which can only be discussed thoroughly in such a focused

forum. We hope that this process will continue through the RAMPP-4 process and
actively welcome (at any time) input into how the models can be improved and en-
hanced.

Two special studies were requested to review assumptions used throughout the

RAMPP process.

First, the subgroup requested that when the final resource plans was selected, that the
Company perform an analysis to determine the financial impact of the plans on the cost
of electricity, compared to the electridty price assuinptions in the initial forecast. This
"closes the loop" m the planning process by determining whether the new resource
additions and resulting prices create a significant change in a key assumption: the load
forecast. As described in the main report, the electricity prices from the Financial
Model were fed back into the Medium Load Forecast, resulting in the loads in the last

year of the forecast period being 60 MWa higher than the initial forecast. This
compares to a 1,626 MWa difference behveen the Medium High and Medium forecasts
in the same year.

Secondly, electridty prices enters the Forecasting Models in both the indiistrial sector

sales equations and the appliance choice equations in the commercial and residential
sectors. The subgroup noted that the usage levels of potentially price sensitive enduses
in the residential and commercial models were frozen as part of the modeling process.

An experiment was designed to assign elasticities to these enduses and discover what
effect it had on total sales.
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The enduses chosen to be modeled were: space heating, water heating, and lighting, in

the residential sector, and space heating, water heating, space cooling in the commer-
dal sector. It was decided to assign an own price elasticity of -0.4 to uses in the
enduses.

For simplidty, the calculation of the impact of these assumptions on the sales wUl be
done using the sales in the final year of the forecast (2013) for the Medium Scenario.
Choosing any year or scenario would have minimal effect on the results.

Medium Scenario - 2013

Residential Sales in the chosen enduses: 8,237, 708 MWh

Total Residential Sales -17^05, 637 MWh

Commercial Usage in the chosen enduses: 5,074,274 MWh
Total Commercial Sales -16^73,708 MWh

Total Sales in the chosen enduses: 13,311,982 MWh

Total Sales - 63^43^42 MWh

Total sales in the chosen enduses are 20.9% (13311, 982/63, 843, 542) of total sales. So

assigning an elasticity of -0.4 to these enduses is equivalent to assigning an increase in
elasticity to total sales of -0.084 (0.4*.209). I.E. a 10% price increase in one single year
would lower sales by 0.8% - in 2013 that is equivalent to just over 500,000 MWh.

As a further experiment, the assignment of the -0.4 elasticity to the price sensitive
enduses was combined with the new price forecast from the Financial Model

previously described. When these two assumptions are combined and the results
compared to the original Medium Forecast, the difference in the final year of the
forecast is 20 MWa.

The Company realizes that the fuel choice components of the Residential and
Commercial models are one of the weaker links m the Forecasting Model and intends

to improve this in RAMPP-4. (See Chapter - Anticipated Chances and Enhancements).
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Statistical Philosophy

A major technique used in the producdon of the Load Forecasting models has been
"Least Squares Regression. " In this technique, the dependent variable (the one we
which to forecast) is historically regressed against a set of independent variables. Once
an equation has been spedfied, forecast values of the independent variables are used to
produce a forecast of the dependent variable.

It should be realized that there is no one perfect equation for any dependent variable.
The equadon chosen, is in the final instance, one chosen by the analyst. However there
are certain statistical parameters that can assist the analyst. Indeed there are too many.
Listing aU the statistics for all of the variables and equations used in the generation of
this forecast would have led to the production of an unwieldy document. Rather than
do this, the following principles have been used in the production of the models.

The first is that the relationship between the dependent and mdependent variable is
theoretically correct. (E.G. The relationship behveen electricity sales and electricity
prices should be a negative one.) This means that if statistics indicate a variable should

be contained in an equation, a wrong sign on the coefficient would have led to its auto-
matic rejection.

Among the myriad niunber of statistics associated with any equation, we have chosen
to forecast on three statistics.

The first is the Student's 't' statistic. This statistic is associated with each independent
variable and a sweeping generalization is that if the absolute value of the 't' statistic is

greater than two, than the variable should be induded in the equation.

The second statisdc is the R2 for the equation. Each equation specification has
associated with it an R2 statistic. The higher the R2 and the closer to one, the better the
equation spedficadon. (In the vast majority of cases the R2 was greater than 0.8).
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Thirdly the Durbin-Watson statistic (the Durbm 'H' statistic if one of the independent
variables is the lagged dependent variable) tests for autocorrelation and the equation
specification is corrected as mdicated.
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Modeling Improvements implemented since RAMPP-2

The merging of the two companies has meant that system and zonal peak forecasts will
been of greater importance than they were to Pacific Power prior to the merger.
Therefore of major importance, have been the improvements to the system peak
forecasting capabilities, incorporating historical hourly load data. The model used in
RAMPP-2 forecasted only monthly coincidental and non-coincidental peak and energy
zonal forecasts. The new model forecasts each of the 8760 hours in the year, for every
year in the forecast period, for each of the zones. The model results produced by the
RAMPP-2 model are also outputs from the RAMPP-3 model.

As the system becomes more peak constrained and we wish to test new load control

programs, the production of hourly load forecasts will assist in testing these programs.
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Anticipated Changes and Enhancements

Most of the models used in the RAMPP-2 & RAMPP-3 forecasting process are an .
expansion of those used in the original RAMPP forecast for the Pacific Division. The

following are improvements that we hope to make before and during RAMFP-4.

The hourly forecasts will be further enhanced to incorporate available data from load
research. It is anticipated that these enhancements will indude, but will not be
restricted to, the consideration of dass loads for each of the zones, and the incorpora-

tion of data from large industrial customers. The hourly model will also have a

temperature sensitive component have added to it.

Improve the fuel choice and fuel switching capabilities of the residential model. The
Company believes that there is enough information already available from surveys to
incorporate a fuel choice component for both space and water heating in the residential
model. It will have the following features -

Changing the relative fuel price forecast will result in a change in customer's
choice of fuel when customer's replace their heating systems.

The availability of natural gas within a zone can be modeled.
The relationship between a customer's preferred and actual choice of heating

fuel when replacing a heating system can be modeled.
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Appendix 1

Annual Average Rates of Growth for Electricity Sales and Employment
By Major Sector

Total Company
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PadfiCorp - RAMPP-3 High Sales Forecast

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

Average Annual Rates of Growth

Total Company

Residential Commerdal Industrial

4.8%

3.2%

3.5%

3. 7%

4.0%

3.6%

3.8%

5.3%

4.4%

3.9%

2.9%

4.8%

3.4%

4.1%

63%

3.9%

33%

2.4%

5. 1%

2.8%

4.0%

Other

4. 1%

1.5%

1.4%

1.2%

2.8%

1.3%

2.1%

PacifiCorp - RAMPP-3 High Employment Forecast

Average Annual Rates of Growth

Total Company

Industrial Other Basic Basic Non-Basic

3.5%

2. 6%

1.8%

0.9%

3.0%

1.3%

0.6%

0. 9%

1. 1%

1.0%

0.8%

1.0%

2.3%

2.0%

15%

0.9%

13°h

1.2%

3.8%

3.4%

3. 1%

2.5%

3. 6%

2.8%

Total

5.5%

3.8%

3.4%

2.8%

4. 7%

3. 1%

3.9%

2.2% 0.9% 1.7% 3.2%
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Total

3.5%

3. 1%

2.8%

2.3%

3.3%

2.5%

2.9%



PacifiCorp - RAMPP-3 Medium High Sales Forecast

Average Annual Rates of Growth

Total Company

Residential Commerdal Industrial

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

3. 1%

2.4%

2.7%

3. 1%

2.7%

2. 9%

2.8%

3.8%

3.8%

3.5%

2.6%

3.8%

3.0%

3.4%

4.5%

32%

2.7%

1.8%

3.9%

2.2%

3.0%

Other

3.4%

1.2%

1.2%

1.0%

2.3%

1. 1%

1.7%

PadfiCorp - RAMPP-3 Medium High Employment Forecast

Average Annual Rates of Growth

Total Company

Industrial Other Basic Basic Non-Basic

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

2.5%

2. 2%

1.5%

0. 7%

2.3%

1.1%

0.1%

0.6%

0.8%

0.7%

0. 4%

0.7%

1.5%

1.6%

13%

0. 7%

1.6%

1.0%

1.7% 0.5% 13%
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2.9%

2. 8%

2. 7%

2.2%

2.8%

2.4%

2.6%

Total

3.9%

3. 1%

2. 8%

2.3%

3.5%

2. 6%

3.0%

Total

2. 6%

2. 6%

2.4%

2.0%

2. 6%

2.2%

2.4%



PacifiCorp - RAMPP-3 Medium Sales Forecast

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

Average Annual Rates of Growth

Total Company

Residential Conunerdal Industrial

2.0%

1.4%

1.9%

2. 6%

1.7%

2.2%

2.0%

2.5%

2.8%

2.7%

2. 1%

2.7%

2.4%

25%

2.8%

2.7%

1. 1%

1.4%

2.7%

13%

2.0%

Other

2.9%

0.8%

0.8%

0.6%

1. 8%

0. 7%

1.3%

PadfiCorp - RAMPP-3 Medium Employment Forecast

Average Annual Rates of Growth

Total Company

Industrial Other Basic Basic Non-Basic

1.5%

1.4%

0. 9%

0.3%

1.5%

0. 6%

-03%

0.1%

03%

03%

-0.2%

0.3%

0. 7%

0.9%

0.7%

03%

0.8%

0.5%

1.0% 0.0% 0.6%
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2. 0%

2. 1%

2.0%

1.7%

2.0%

1.8%

1.9%

Total

2.5%

2.3%

1.7%

1. 9%

2.4%

1. 8%

2.1%

Total

1.7%

1. 9%

1.8%

1.5%

1.8%

1.6%

1.7%



PacifiCorp - RAMFP-3 Mediiun Low Sales Forecast

Average Annual Rates of Growth

Total Company

Residential Commerdal Industrial

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

0.9%

0.7%

1.2%

1.9%

0.8%

1.5%

1.2%

1.2%

1. 9%

1.8%

15%

1.6%

1. 6%

1.6%

0.8%

1.4%

1.0%

03%

1.1%

0.7%

0. 9%

Other

2.3%

0.4%

0.4%

0.2%

1.3%

0.3%

0.8%

PadfiCorp - RAMPP-3 Medium Low Employment Forecast

Average Annual Rates of Growth

Total Company

Industrial Other Basic Basic Non-Basic

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

0.5%

0.7%

0.2%

-0.2%

0. 6%

0.0%

-1.0%

-0.4%

-0.2%

-0.2%

-0.7%

-0.2%

-0. 1%

0.3%

0. 1%

-0.2%

0. 1%

-0.1%

0.3% -05% 0.0%
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1. 1%

1.3%

1.3%

1. 1%

1.2%

1.2%

1.2%

Total

1. 0%

1.3%

1.2%

1.0%

1. 1%

1.1%

1.1%

Total

0.9%

1. 1%

1. 1%

0. 9%

1.0%

1.0%

1.0%



PacifiCorp - RAMPP-3 Low Sales Forecast

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

1993-1998

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

Average Annual Rates of Growth

Total Company

Residential Commerdal Industrial

-1.2%

-0.4%

0.1%

0.7%

-0.8%

0.4%

-0.2%

-0.1%

1.1%

1.1%

0.6%

0.5%

0.8%

0.7%

-0.9%

0.7%

0-2%

-0.8%

-0.1%

-0.3%

-0^%

Other

1.6%

0.1%

0.1%

-0. 1%

0.8%

0.0%

0.4%

PadfiCorp - RAMPP-3 Low Employment Forecast

Average Annual Rates of Growth

Total Company

Industrial Other Basic Basic Non-Basic

-0. 6%

0.2%

-0.4%

-1. 1%

-0.2%

-0.7%

-1.4%

-0.7%

-0.6%

-0.7%

-1. 1%

-0.7%

-0. 9%

-0.1%

-0.5%

-0.9%

-0.6%

-0.7%

-0.5% -0.9% -0.6%
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0.3%

0. 6%

0.6%

0.4%

0.5%

0.5%

0.5%

Total

-0. 7%

0.5%

0.4%

0.0%

-0. 1%

0.2%

0.0%

Total

0. 1%

0.5%

0.4%

0.2%

0.3%

0.3%

0.3%





Appendix 2

Annual Average Rates of Growth

Electricity Sales By Zone

By Scenario.
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PadHCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

Oregon

High Medium High Medium Medium-Low Low

1993-1998 5.4% 3.5% 1.8% 0.4% -1.3%

1998-2003

2003-2008

2008-2013

3.7%

3.5%

2.8%

3-2%

3.0%

2.3%

2. 1%

2. 1%

1.8%

1.3%

1.3%

1.3%

0.7%

0.5%

-0.1%

1993-2003

2003-2013

4.6%

3. 1%

33%

2.7%

2.0%

1.9%

0.9%

1.3%

-0.3%

0.2%

1993-2013 3.9% 3.0% 2.0% 1. 1% 0.0%

FadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

Washington

High Medium High Medium Medium-Low Low

1993-1998 5.6% 4.2% 33% 2.2% 05%

1998-2003

2003-2008

2008-2013

3.7%

3.4%

2. 8%

3.0%

2.7%

2.3%

2.3%

2^%

1.8%

1.2%

1. 1%

0.8%

0.2%

0.0%

-0.2%

1993-2003

2003-2013

4.7%

3.1%

3.6%

2.5%

2.8%

2.0%

1.7%

1.0%

0.3%

-0.1%

1993-2013 3.9% 3.1% 2.4% 1.4% 0. 1%
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PadfiCorp - RAMPF-3 Sales Forecast

Average Annual Rates of Growth

North Idaho

High Medium High Medium Medium-Low Low

1993-1998 5.6% 3.7% 2.3% 0.6% -1.2%

1998-2003

2003-2008

2008-2013

4.0%

4. 0%

3.4%

3.3%

3.4%

2. 9%

2.4%

2.6%

2.1%

1.4%

1.6%

0.8%

0.0%

-0.3%

-1.0%

1993-2003

2003-2013

4.8%

3.7%

3.5%

3.1%

2.3%

2.4%

1.0%

1.2%

-0.6%

-0.7%

1993-2013 4.3% 3.3% 2.3% 1. 1% -0.6%

PadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

Montana

High Medium High Medium Medium-Low Low

1993-1998 5.3% 3.6% 2.3% 1.2% 0.0%

1998-2003

2003-2008

2008-2013

3.7%

!0/
!o

3.4%

2.8%

3.0%

2. 7%

1.9%

2.2%

2.0%

1.1%

1.3%

1.2%

0.2%

0.3%

0.1%

1993-2003

2003-2013

4.5%

3.6%

3.2%

2.9%

2. 1%

2.1%

1.1%

1.3%

0.1%

0.2%

1993-2013 4.0% 3.0% 2.1% 1.2% 0.2%
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PadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

California

FIigh Medium High Medium Medium-Low Low

1993-1998 5.8% 3.6% 1.8% 0.4% -1.1%

1998-2003

2003-2008

2008-2013

4. 0%

4.0%

3.5%

3.4%

33%

2.9%

2. 7%

2.9%

25%

2.1%

2.4%

1.9%

1.0%

1.3%

0. 8%

1993-2003

2003-2013

4.9%

3.7%

3.5%

3.1%

2.3%

2.7%

1.2%

2. 1%

0.0%

1.0%

1993-2013 4.3% 33% 25% 1.7% 05%

1993-1998

1998-2003

2003-2008

2008-2013

FadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

East Wyoming

High Medium High Medium Medium-Low Low

5. 1%

3.3%

3.0%

2.5%

3.7%

2.6%

2.5%

2.0%

2.1%

2. 4%

22%

1.7%

1.2%

1.4%

1.3%

0.7%

-0.2%

0.8%

0.8%

0.2%

1993-2003

2003-2013

4.2%

2.7%

32%

2.2%

2.2%

2.0%

1.3%

1.0%

0.3%

0.5%

1993-2013 3.4% 2.7% 2.1% 1.2%
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PadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

South Idaho

High Medium High Medium Medium-Low Low

1993-1998 3.6% 2.3% 15% 0.7% -0.7%

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

1993-2013

3.2%

3. 1%

2.8%

3. 4%

2.9%

3.2%

2.4%

2.4%

2.0%

2.4%

2.2%

2.3%

1.7%

1.6%

1. 1%

1.6%

1.3%

1.5%

0. 9%

0. 7%

0.0%

0.8%

0.3%

0.6%

23%

1. 7%

1.0%

3.5%

1.4%

2.4%

1. 7%

1. 1%

0.4%

1.8%

0.8%

1.3%

2.3%

-11.5%

3.1%

1. 0%

-4.5%

-1.8%

0.2%

-0. 1%

-0.4%

-1.0%

-0.2%

-0.6%

-02%

0.0%

-0. 7%

-0.4%

-0.4%

-0.4%

PadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

West Wyoming

High Medium High Medium Medium-Low Low

1993-1998 4.7% 2.0% -0.2% -2.1% -6.2%

-15%

-0.8%

-1. 1%

-3. 9%

-0.9%

-2. 4%
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PadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

Utah

Pligh Medium High Medium Mediuin-Low Low

1993-1998 6.4% 4.9% 3.7% 1.6% 0. 1%

1998-2003

2003-2008

2008-2013

4.3%

3.7%

3.2%

3.4%

3. 1%

2. 7%

15%

2.2%

2.0%

1.4%

1.4%

1.2%

0.8%

0.6%

0.4%

1993-2003

2003-2013

5.3%

3.4%

4. 1%

2.9%

3.1%

2.1%

1.5%

1.3%

0.5%

05%

1993-2013 4.4% 35% 2. 6% 1.4% 05%

PadfiCorp - RAMPP-3 Sales Forecast

Average Annual Rates of Growth

Total Company

High Medium High Medium Medium-Low Low

1993-1998 5.5% 3.9% 2.5% 1.0% -0.7%

1998-2003

2003-2008

2008-2013

1993-2003

2003-2013

3.8%

3.4%

2. 8%

4.7%

3.1%

3.9%

3.1%

2.8%

2.3%

3.5%

2.6%

3.0%

2.3%

1.7%

1.9%

2.4%

1.8%

2. 1%

1.3%

1.2%

1.0%

1.1%

1. 1%

1.1%

0.5%

0.4%

0.0%

-0. 1%

0.2%

0.0%
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Appendix 3

Detailed Annual Sales Forecasts by Customer Class & Zone
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PaciHCoq; - RAMPP-3 High Sales Forecast

Oregon (Megawatt Hours)

1993

1994
1995
1996
1997
1998

1999
2000
2001
2002

2003
2004
2005
2006
2007

2008
2009
2010
2011
2012
2013

Residential

4,756,974
5,211, 833
5,495, 712
5,760, 128
6,028, 134
6,204,357
6,384, 281
6397, 386
6,813^87
7,027,460
7,260,605
7,497, 788
7,723, 834
7,945,047
8, 190,951
8,494^76
8,767,795
9,035,905
9,304,314
9^76^90
9,840^41

Commercial

3^54,007
3,833,483
4,091,605
4,346,078
4^99, 013

4,839,253
5,078, 159
5,328^56
5^92, 050
5,858, 632
6, 142^74
6,433, 118
6,714,023
6,990,149
7,292^86
7^80, 736
7,828^15
8,056, 855
8, 277, 325

8,495, 725
8,699,636

Industrial

4,042^313

4,399,237
4, 624, 026
4, 780, 679
4,925,276
5,053,035
5,191^59
5^63, 117
5^57, 740
5,754, 151
5^88^11
6,209,728
6,395, 132
6^79, 085
6,822, 249
7,035,009
7,208, 712

7,400, 146
7, 600,053
7,804^89
7,985,712

Other

304, 893
352, 437

358, 013
363, 112
369, 611

373,435
377, 267
381,738
386,434
391, 004
396, 104
401,017
405, 284
409, 328
414, 172

418,971
422, 750

426, 376
429,909
433,393
436^440

Total

12,658, 187
13, 796, 990
14^69, 356
15,249,997
15,922,034

16,470,080
17,031, 066
17, 670, 797
18,349, 611
19,031,247
19, 787, 794
20^41, 651
21, 238, 273
21,923,609
22, 720, 258

23^29^92
24,227^72
24,919,282
25, 611,601
26^10, 297
26, 962, 129

PaclfiCorp - RAMPP-3 High Sales Forecast

Washington (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006

2007
2008

2009
2010
2011
2012

2013

Residential

1,419,289
1^20, 944
1^93^63
1, 655, 792
1,719, 689
1,768, 655
1,824, 117
1^84, 647
1,952,095
2,020, 784
2,093, 191
2, 166,769
2,238^20
2^10^19
2,384^70
2,475,086
2^63, 295
2,651,990
2,741^41
2^30^10
2,918, 644

Commercial

1,093, 723
1, 133^53
1, 190,449

1,245, 116
1,291,158
1,342, 604
1,397, 141
1^454, 328
1^12^18
1^71,423
1,631,939
1, 693, 154

1,752, 785
1,812,247
1,873^91
1,931,468
1,985,745
2,038^03
2,091,094
2, 142, 420

2, 191,403
Load Forecasting -

Industrial

929,451
1, 143^08
1, 237^31

1,321,429
1^95, 453
1,435, 169
1,488, 110
1,549, 395
1,615,729
1,684,038
1,758>923
1,830,681
1,894,054
1,955,704
2,025,401
2,091, 183
2,150,417
2,211, 160
2,272,897
2^31, 798
2,386,246
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Other

148,484
155, 469
158, 045

160,234
162,871
164, 659
166,789
169, 130
171, 622
174,094
176, 688
179, 188
181,440
183,607
185,897
188,252
190,372
192,448
194^01
196,440
198,231

Total

3^90, 947
3,953, 274
4,179^88
4,382^71
4^69, 171
4,711,087
4,876, 157
5,057^00
5,252,264
5,450,339
5,660, 741
5,869, 792
6,066,799
6,261,877
6,469,459
6,685, 989

6,889, 829
7,094, 101
7,300,333
7^01, 468
7,694^24



PacifiCorp - RAMPP-3 ffigh Sales Forecast

North Idaho (Megawatt Hours)

1993
1994
1995

1996
1997

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2010
2011

2012

2013

Residential

108, 168
116^39
123,426
130, 196
136^68
141, 609
147, 104
153,042
159, 181
165,090
171,447
177^26
183,987

190,092
196, 731

204,871
212^44
220, 383
228,306
236,279
244, 049

Commercial

69, 129
73,032
77,260
81,743
86,471
90^71

94,311
98, 375

102^86
106,892
111^97
116,005
120^82
125, 133
129,841
134^00
138, 932
143, 265
147^07

151,665

155, 660

Industrial

61,706
67,965
73,242
77, 199
80,927
82, 679
84, 613
87, 613
91,328
95,033
99,691

104, 657
108, 717
113, 179
120,281
126, 173
129,006
133, 072
137, 929

144, 639
150, 833

Other

690
825
825
826
827

825
826
826
826
826
826
826
826
826
826
826
826
825
826
826

826

Total

239,693
258,361
274,753

289,964
305,093
315,484
326,854
339^56
353,921
367,841
383^61
399^14
414, 112
429, 230
447, 679
466^70
481^08
497^45
514^68
533,409
551,368

PacifiCorp - RAMPP-3 High Sales Forecast

Montana (Megawatt Hours)

Residential Commerdal Industrial Other Total

1993 327, 472 237, 666 188, 071 3,475 756, 684
1994 351^57 251^82 206, 738 4,213 814,090
1995 373, 845 267, 769 213, 638 4,217 859, 469
1996 394, 924 283, 664 220, 775 4,219 903^82
1997 415^49 299, 213 228, 049 4,228 947, 039

1998 428, 187 311^79 235,455 4,231 979,752
1999 441,056 324,895 243,032 4,235 1,013, 218
2000 457,675 338,941 250,902 4,240 1,051758
2001 473,235 354,000 259, 107 4,242 1,090^84
2002 489, 215 369^77 267^94 4,247 1, 130, 633
2003 507, 035 386,443 276^29 4,251 1, 174, 058
2004 525^51 403, 953 285,404 4,254 1,218, 962
2005 543,309 421,450 294, 616 4,260 1,263,635
2006 561,495 439^26 304, 239 4,263 1^09, 323
2007 582, 140 459, 005 314, 057 4, 267 1,359, 469

2008 606,069 478,009 324^97 4,271 1,412, 746
2009 627, 707 495^42 334, 936 4,275 1,462, 460
2010 649^67 512, 996 345^04 4,278 1^12, 645
2011 672,052 530,922 356,988 4,283 1^64, 245
2012 695,665 549, 727 368^23 4,287 1,618, 202
2013 719, 047 568^79 380,393 4,291 1,672,310
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FacifiCorp - RAMPP-3 High Sales Forecast

Califonua (Megawatt Hoiirs)

1993
1994

1995
1996
1997

1998
1999
2000
2001
2002

2003
2004
2005

2006
2007

2008
2009

2010
2011
2012
2013

1993
1994

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

358,744
396, 969
422, 240
445, 147

467, 037

480,388
494, 117
510,743

528,202
546,902
566,944
587,480
607, 723

628, 049
650, 143
678,805
705,911

733,309
761,418
790, 730
820,335

Commercial

222,233
243,842
258,286
272^24
285,094
301^81
317^95
335, 118
353,081
371,373
390^81
410,065
429, 613
449^39

470, 195
490, 672
510^)60

529,244

548, 678
568, 695
588, 823

Industrial

81^52
79,690
86,815
91^86
94,962
96^24
98, 159

101, 705

106, 194
110^60
116,100
121^70
125, 970
130^55

138,635
143^94
144^60

146, 325

148^95
152,793
156,287

Other

77, 763

88,257
92,359
95,971
98,981

101,389
103^22
106,687
109,721

112, 815
116, 167

119^16
122,739
125,941
129^95
133,418
136, 724
140,043
143,431
147,051
150, 607

PaciKCorp - RAMFF-3 High Sales Forecast

East Wyoming (Megawatt Horns)

Residential

714^51
750,091
776,249
801^55
826^86
852,286
880,857
906,755
931,740

958,881
988,210

1,019^83

1,051^76
1,084,465
1, 119, 248
1, 164, 968

1,210,983
1,258,096
1,306, 148
1,354,911
1,404, 110

Commerdal

863,674
913, 749
951^14
988,208

1,023, 181
1,071, 964
1, 122, 273

1,173^27
1,225^94
1,277,959
1,330^13
1^83, 815
1,435,997
1,487^54

1^40, 106
1^92,089
1, 643, 288

1,694^89

1,745,363
1,796,086
1,846^25

Load Forecasting

Industrial

4, 185,312
4,772^14
4,971, 108
5, 152, 694

5,309^27
5,458,898
5^86, 898
5,742,769
5,934,626
6,140^)13
6,352, 659

6^78, 827
6,733,189
6,916,024
7,081^91
7,298,403
7,469^50
7,642^28

7^08, 400
7,965,236
8,104, 642
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Other

21^43
23,081
23, 189
23,272

23^346
23,420
23,484
23^58
23,644
23,732
23^21
23,914
23, 977

24,050
24, 114
24, 198
24,263
24, 329

24,391
24,449
24,498

Total

740, 292

808, 758
859, 700
905^28
946,074

979, 682
1,013, 993
1,054,253
1,097, 198
1, 141, 450
1,189, 692
1,238,431
1,286, 045
1^33^84
1^88^68
1,446, 289
1,497, 255

1^48, 921
1<602, 122
1,659, 269
1,716,052

Total

5,784, 680

6,459,435
6,722,060
6,965^29
7,182,440

7,406^68
7,613^12
7,846, 609
8,115,604
8,400^85
8, 695^03

9,005,939
9, 244^39

9^12, 393
9,765,059

10,079,658
10^47, 884
10,619, 342

10,884,302
11,140, 682
11,379^75



PacifiCorp - RAMFP-3 High Sales Forecast

South Idaho (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006

2007
2008
2009

2010

2011
2012
2013

1993
1994
1995
1996
1997
1998

1999
2000
2001
2002
2003
2004
2005

2006
2007

2008
2009
2010
2011
2012
2013

Residential

564^06
600^98
627,200
653^26
680, 604
699,006
716,060
734, 905
755, 131
775,450
798, 126
822,464

847,245
872, 771

900^86
935^13
970,641

1,006^26
1,043^75
1,082,451
1, 121, 708

Commercial

209, 116

201,081
209,885
218,940
228,702
236, 279
243, 730

251^70
259,801
268,238
277, 167
286^00
295,872

305, 473

315,815
326,304
336^86
347, 008
357, 762

368,832
380,029

Industrial

1,621,730

1,658,088
1,706, 641
1,759,083
1,815, 753
1358^24
1,916^17
1,983,704
2,060, 722
2, 146, 181
2,249336
2,351^82
2,427, 946
2,498^38

2^82^21
2,666, 269

2,742, 790

2,824, 083

2,908,864
2,984^18
3,049, 974

Other

389, 196
530,028
537^48
527,931
525, 689
530,326
536,079
542,816
550,421
558, 604
568, 409
577,927

585, 142
591^00

599^99
607,759
615437

622, 798

630, 673
637,812
644, 120

PacifiCorp - RAMPP-3 High Sales Forecast

West Wyoming (Megawatt Hours)

Residential

91, 021

100,036
105^55
108,955
112718

115,770
118,985
122, 208
125^38
128,917
132, 673
136,447
140, 102
143,907
148, 131
153, 917

159, 775
165^22
172, 140

178^12
184,946

Commercial

82, 120
87^45
91^45
95, 671
99^57

104, 445

109,388
114,462

119,824
125,449
131^66
137, 291

143, 012

148,695
154^09
160,348
166, 153
171, 929

177,858
183,688
189,418

Load Forecasting -

Industrial

1, 873^83

1,981,430
2,031^60
2, 100,466
2,274, 891

2,349,608
2,396,872
2,448,352
2^08, 095
2^67, 046
2,621,340
2,677,405
2,710, 181

2,752, 190
2,780, 810
2,825^40
2,852^78
2,878, 218

2,899^52
2,917, 694
2,930,361
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Other

2,454
3^62
3^61
3^62
3^62
3^61
3^63
3^62
3^61

3^62
3^62
3^563
3^62
3^61
3^62
3^61
3^62
3^62
3^61
3^61
3^62

Total

2,784^48
2,989, 795
3,081,074
3,159,480
3,250^48
3^24, 435
3,412, 186
3^12, 995
3,626,075
3,748,473
3^93^38
4,038, 273
4,156,205
4,268,882
4^98^21
4^36, 145
4,665, 154
4^00^15
4,941, 174

5,073, 613
5, 195,831

Total

2,049, 178
2,172^73
2,232, 021
2^08, 654
2,491,028
2^73^84
2,628,808
2,688^84
2,757,018
2,824,974
2,888,941
2,954, 706
2,996,857
3,048^53
3,087,012
3, 143^66
3, 182, 068

3,219^31
3,252,911
3,283,455
3^08, 287



PacifiCorp - RAMPP-3 High Sales Forecast

Utah (Megawatt Hours)

1993
1994

1995
1996
1997

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

2012
2013

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

3^43, 165
3,685,066
3,837,884
3,993, 181
4, 169,249
4^07^51
4,442, 778
4^88, 145
4,737,460
4,885,804
5,051,484
5,232^66
5,423, 982

5,629,973
5,857,934
6, 150, 699
6,450,826
6,766,654
7,097,083
7,433, 958
7,774, 849

Commercial

3,742, 187
4,003, 188
4,177^23
4,364, 341
4^57, 611
4,730^02

4,923,602
5,127^26
5,326^33
5^30^90
5,744^21
5,960^40
6, 171, 647

6,388,242
6,621,419
6,835,149
7,042, 168
7,254,436
7,473,800

7,691/140
7, 901, 244

Industrial

5,689,951
6,388^41
6,965^78
7,608^47
8,216,289
8, 768^96

9,268^46
9,751,952

10,232,631
10, 731>531
11,275,987
11,815^81
12, 247, 054

12, 665, 458

13, 111-940

13^68, 697
13,977^76
14,401,776
14,814^83
15,183^47
15^15^89

Other

651,438
684,015
684,698
700, 015
741,980
754,209

767^34
780, 791
793, 664
806,611
819, 972

833, 193
845, 737
858^34
871, 653

883,847
895,428
907, 135
919,005
930^33
941^04

PacifiCorp - RAMFF-3 High Sales Forecast

Total Company (Megawatt Hours)

Residential

11,883,491
12, 733, 633
13^55, 473
13,943,206
14^5&, 235
14,997, 609
15,449^56
15,955^06
16,475,968
16, 998^03
17^69, 714
18,165^74
18,760,078
19^66, 118
20,030,434
20,865, 104
21, 669, 477

22,488,251
23^27, 176
24, 179,906
25, 028, 027

Commeraal

10,073,854
10,740^54
11^15^38
11,896,085
12,470^00
13,028^78
13,611^95
14,222,404
14, 846, 089

15, 479, 931
16, 146,498
16, 824, 140
17, 484, 981

18, 146, 457
18,857^68
19^29, 274
20, 146,789
20, 748,624
21, 350, 309
21,947, 878
22^21, 117

Load Forecasting -

Industrial

18,673,669
20,697,711
21, 909, 940

23, 112,758
24^41, 126
25^38, 487
26,273, 605
27,279^10
28^66, 172
29,495,945
30,739^76
31, 975, 335

32,936^58
33,915,272
34,977, 785
36^)79, 065
37,009, 624

37,983, 112
38, 947, 661
39^53^38
40, 660, 037
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Other

1^99, 735
1^41, 888
1,862, 255

1^79, 140
1,931,093
1,956,055
1,983,397
2,013,346
2,044, 135
2,075, 498
2,109,804
2,143, 398
2,172, 969

2,201,711
2,233,683
2,265, 103
2,293^340

2,321,796
2^50^81
2^78^50
2,404,081

Total

13,626, 741
14, 760, 810

15, 665, 683
16,666,084
17, 685, 129
18^60, 058

19,401,960
20,248,414
21,090,088
21,954^36
22^91, 764

23^41, 680
24, 688,420
25^42, 007
26,462, 946
27/438, 392
28^65, 698
29^30, 001
30, 304, 471
31,239,078
32, 133, 186

Total

42,230,749
46,014,086
48,443^06
50,831, 189
53, 298, 754
55^20^29
57^17, 753
59,470, 766
61, 732,364
64,049^77
66^65^92
69, 108,747
71,354^86
73, 629^58

76,099,270
78, 738^46
81,119,230

83^41, 783
85, 975, 727
88,359,472
90, 613,262



PacifiCorp - RAMPP-3 Medium High Sales Forecast

Oregon (Megawatt Hours)

1993
1994
1995

1996
1997
1998
1999

2000
2001
2002

2003
2004
2005
2006
2007

2008
2009
2010
2011
2012
2013

Residential

4,756, 974
5,051, 287
5,226^85
5^91, 436
5^70, 228
5,684, 160
5^13, 478
5,974, 748
6, 132,292
6,285, 754
6,452, 177
6,615, 202
6,770, 643
6,923, 113
7,095, 106
7,315^76
7^10, 395
7,702, 409
7,894, 892

8^087, 658
8,272,079

Commercial

3^54, 007
3,720,364
3,884,003
4,046^78
4,219^01
4^91, 018
4^74, 139
4, 773, 079

4,980, 160
5, 187,856
5,407,003
5,632,702
5,852,370
6,069, 694
6^08, 196
6^30^82
6,719,853
6,895^74
7,066^54
7,234^29
7,390,380

Industrial

4, 042, 313
4,207, 636
4^09, 801
4,388^75
4,484,895
4^81, 795
4, 706,311
4^56, 158
5,011, 721
5,167,233
5^49, 071
5^26, 281
5,670,953
5,815, 093
6,004,832
6, 162, 149
6,289,099
6,430, 820
6^77, 469
6,721,998
6,845, 742

Other

304^93
346^36
348^08
350^02
355, 176

357^01
360^22
363, 799
367, 264
370^82
374,282
377^49
380^82
383, 769
387^30

390, 782
393^77
395^83
398^20
400,650
402^87

Total

12,658, 187
13^25, 823
13, 769, 197
14, 177,991

14, 630, 100
15,014,474
15,454, 250
15,967,784
16,491, 437

17,011,425
17^82^33
18,152,034
18,674^48
19, 191, 669
19,795,464
20^99, 089
20,912,724
21,424, 686
21,937^35
22,444^35
22,910,788

FacifiCorp - RAMFP-3 Medium High Sales Forecast

Washington (Megawatt Hoiu-s)

Residential Commercial Industrial Other Total

1993 1,419,289 1,093,723 929,451 148,484 3^590, 947
1994 1,485, 113 1,110,698 1,083,082 152,865 3,831, 758
1995 1^37, 261 1, 153, 222 1, 164, 427 154^68 4,009, 478

1996 1^80,459 1,194,410 1,242,985 156,106 4,173,960
1997 1,625,471 1,228, 165 1,303^47 157,998 4^15, 181
1998 1,661^94 1,267, 791 1,327,373 159, 124 4,416, 182
1999 1, 704, 132 1^10^355 1,363, 897 160, 601 4^38, 985

2000 1,749,276 1,354,729 1,406,938 162,235 4,673,178
2001 1^00, 278 1,399, 690 1,452, 929 163, 986 4^16^83
2002 1,851^74 1,444, 359 1,499, 963 165, 707 4,961, 603
2003 1,905, 281 1,490, 252 1^51, 346 167^13 5, 114^92

2004 1,957, 285 1^36, 896 1,601,494 169,236 5,264,911
2005 2,007, 825 1^82, 449 1, 645, 744 170, 780 5,406, 798
2006 2,058^22 1, 628, 034 1, 688, 643 172, 265 5^47, 264

2007 2,110^67 1,675, 115 1,737,437 173,853 5,696,972
2008 2, 177, 115 1, 718, 987 1, 781, 796 175^00 5,853, 398

2009 2,241,435 1,759, 776 1,820,444 176,946 5,998,601
2010 2,305,903 1,799,244 1,860,117 178,355 6, 143,619
2011 2,371,006 1,838^33 1,900, 293 179,743 6,289^75
2012 2,434, 657 1,876, 443 1,937, 433 181,017 6,429^50

2013 2,497,033 1,912, 288 1,970, 620 182, 160 6^62, 101
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PacifiCorp - RAMPP-3 Medium High Sales Forecast

North Idaho (Megawatt Hours)

1993
1994

1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
2011
2012

2013

Residential

108, 168
112, 119
116^39
120,988
125,357
129,044
133^46
138^58
143, 155
147, 673

152,483
156, 808
160,961
165,056
169^64
175^58
180,752
186,280

191,850
197^91
202, 730

Commercial

69, 129
71,770
75/115
78,446
82,073
84,935
87^66
90^99
94,005
97, 154

100,431
103, 789
107, 125
110,442

113^93
117,280
120,475

123^92
126,637
129^98
132,414

Indush-ial

61,706
64, 127
67, 177
69^90
72^04
72,957
74^48
76,750
79,092
81,438
84,930
88,946
92,255
95, 962

101, 833
106^78
108,430
111,655
115^38
120, 683
125, 317

Other

690
826
826
826

825
826
826
826
826
826
826
826
827

826
825
826
826
827

826
826

825

Total

239, 693
248, 842
259^57
269, 850
280, 759
287, 762
296^86
306,833
317,078
327,091

338,670
350, 369
361, 168
372,286

386, 115
399^42
410,483
422,354
434, 851
448,498
461,286

FacifiCorp - RAMPP-3 Medium High Sales Forecast

Montana (Megawatt Hoiirs)

Residential Commercial Industrial Other Total

1993 327,472 237,666 188,071 3^75 756, 684
1994 339, 240 244, 117 202, 786 4,212 790, 355
1995 354, 185 255,014 207^66 4,216 820,981
1996 368^78 266^)24 212,483 4,219 851, 604
1997 383, 766 277, 258 217,435 4, 227 882, 686
1998 391,680 286,293 222,412 4,231 904, 616
1999 400,481 296, 090 227, 451 4, 235 928, 257

2000 412^34 306^38 232,667 4,240 956,279
2001 422, 914 318,091 238, 099 4, 243 983, 347
2002 433,422 329^78 243,691 4,247 1,010,938
2003 445, 171 341,930 249,403 4,251 1,040,755
2004 457,060 354,812 255^22 4,254 1,071,448
2005 468, 696 367,692 261,241 4,259 1,101,888
2006 480^35 380^98 267,429 4,263 1, 133, 125
2007 494, 192 395,477 273,663 4,267 1, 167^99
2008 510, 496 409, 264 280, 268 4,271 1, 204, 299

2009 524, 984 421^19 286,913 4,276 1,237,992
2010 539, 646 434, 298 293, 722 4, 279 1,271, 945

2011 554,755 447, 130 300,678 4,283 1^06, 846
2012 570,454 460,469 307^08 4,288 1^43, 019
2013 585,837 473,717 315,091 4,291 1^78, 936
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FacifiCorp - RAMPP-3 Medium High Sales Forecast

California (Megawatt Hours)

1993
1994
1995
1996

1997
1998
1999

2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011

2012

2013

Residential

358,744
380, 479
395^77
409^11
423,054
431352
441,732
454,262

466,997
480^90
495, 009
508,284
521,263
534,250
548,493
568,409
586,943
605, 629
624, 766
644^69

664,400

Commercial

222,233
237, 417
247, 055
257, 023

266,291
279, 286

292,928
307^83
322^23
337, 442
353, 144

369, 252
385, 338

401^91
418, 763

435, 441
451, 126

466, 620
482^05
498,361
514, 418

Industrial

81^52
70, 612
73,767
75^82
76, 674
77,225
78, 705
81^90
84,022
86^295
89^07
92,433
94^40
97,237

101,925
103^84
103^84
103,863
104^50
106, 245

107,476

Other
77, 763

85^37
87,770
89,981
91^36
93^30
95,435
97,720

100, 028
102^64
104,867
107, 253
109^42
111^19
114,425
117, 193
119^67
121,957
124,403
126, 976

129,490

Total

740, 292

773^45
804, 169

832, 097
857^55
881^93
908^00
940, 755
973^70

1,006, 691
1^)42^27
1,077,222
1,110,983
1,144^97
1,183, 606
1,224, 927
1,261,220
1,298,069
1^36, 024
1^76, 151
1,415,784

FacifiCorp - RAMPF-3 Medium High Sales Forecast

East Wyoming (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005

2006
2007
2008
2009
2010
2011
2012
2013

Residential

714^51
726, 732
739^32
752^86
765^01
776,748
790,492
803,764
815,963
829,942
845^82
862,495
880, 102
898^73
918,384
947,484
976,718

1,006,784
1,037^18
1,068, 683
1, 100, 105

Commercial

863, 674
889,006
911,035
933, 913
956,940
994,484

1,033,774
1,074, 113
1, 115, 308
1, 156,952
1, 199,015
1,241^94
1,283, 197
1^24760
1,366, 691
1,408^26
1,449, 297

1,490,243
1^31, 116
1^71, 753
1, 611, 981

Load Forecasting -

Industrial

4, 185,312
4, 628,861
4,795^09
4,943,812
5,056, 207
5,158, 123
5,246^59
5,361, 200
5^10, 651

5, 672, 270
5,837,308
6,016, 693
6, 127,485
6,265, 767
6,384,002
6^50^33
6,672, 471
6,795,867
6,911^26
7,018,297
7, 109^96
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Other

21^43
22, 991
23,073
23, 132
23, 178
23,225
23,265
23^17
23^80
23,449
23^17
23^89
23, 634
23, 688
23,734
23, 799
23,846
23,893
23,936
23,976
24,009

Total

5,784,680
6, 267^90
6,469, 149
6,653, 243
6^01, 826

6,952^80
7,094,090
7,262^94
7,465^02
7,682, 613
7,905,422
8, 144, 171

8^14, 418
8^12, 788
8,692,811
8,929, 942

9,122^32
9,316,787
9^04, 096
9,682,709
9,845,691



PacifiCorp - RAMPF-3 Medium High Sales Forecast

South Idaho (Megawatt Hours)

1993
1994
1995
1996
1997
1998

1999
2000
2001
2002

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

1993
1994
1995
1996
1997

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

564^06
586, 206
604,094
622^56
642,097
655341
668,466
682^948
698,288
713,421
730, 298
747,427
764,936
782,976
802, 722

828, 798
854, 255
880,360
907,416
935,040
962^49

Commercial

209, 116
196^31
202,239
208,064
214, 671
219,401
224^91

230, 187
236, 078
242, 113

248^16
255^76
262, 074

269,034
276^48

284^)40
291, 247

298,479
305,897
313,435
320,947

Industrial

1,621,730
1,628,980
1,657,289
1,685^10
1,715^26
1,736^95
1,771,762
1^16^76
1^70^09
1,931^49
2,006/139

2,080^08
2,132,670
2,178,720
2,234, 174

2,286,746
2,332, 122
2,380^84
2,431,093
2,473^)98
2^06, 276

Other

389, 196

524^01
528, 196
515, 177
509, 286
511, 186
514^51
518^82
523, 685
529,333
536,283
543,070
547, 799
551,937
556,978
562, 193

566,624
571,267
576, 063
580, 141
583, 463

Total

2,784^48

2,936,318
2,991,818
3,031, 607
3,081^80

3,123,023
3,179, 170
3,248, 193
3^28^60
3,416,216
3^21, 136
3,626,081
3,707, 479
3,782,667
3^70,422
3,961,777
4,044,248
4, 130>690
4,220,469
4^01, 714
4^373^35

PacifiCorp - RAMPP-3 Medium High Sales Forecast

West Wyoming (Megawatt Hours)

Residential

91,021
96^02

100^21
102,651
104,924
106^31
108, 171
109^28
111,457

113, 128
115^)66
116,972
118, 784
120, 710
122, 966
126^26
130,095
133, 767
137,608
141, 440

145,274

Commercial

82, 120
84, 645
86^55
89,215
91,691
94^82
97,723

100^87
104,234
107,738
111^13
115,072
118347
121,962
125,437
128365
132, 208
135, 464
138,790
141, 970

145,012
Load Forecasting -

Industrial

1, 873^83
1,904,093
1,944, 355
2,029,363
1,996, 743
2,052^37
2,082, 108
2, 114, 779

2, 154^42
2,192,849
2,226,652
2,262^)80
2,277, 459

2,300, 658

2,311,672
2,336, 078

2,345,432
2,353, 630

2,358, 032
2,359, 961

2^57, 285
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Other

2,454
3^63
3^61
3^62
3^62
3^61
3^62

3^62
3^62
3^61
3^63
3^61
3^62
3^62
3^62
3^62
3^62
3^61
3^62
3^62
3^62

Total

2,049, 178
2^)89, 103
2,135,292
2,224, 791
2, 196,920
2,257, 211
2,291^64
2^329, 056
2,373^95
2,417, 276

2,456, 694
2,497, 685
2^18^52
2^46, 892
2^63, 637
2^95, 031
2,611, 297
2,626,422
2,637,992
2,646,933
2,651, 133



PacifiCorp - RAMFP-3 Medium ffigh Sales Forecast

Utah (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

2003
2004
2005
2006
2007
2008
2009
2010
2011

2012
2013

1993
1994

1995
1996
1997
1998
1999
2000
2001
2002

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

3^43, 165
3^97, 651
3,701,935
3,808,417
3,918, 776
3,988, 178
4,061,977
4,140^48
4,215, 891
4,298^22
4^93, 022
4^00^06
4,619, 207

4,750,635
4,899, 930

5, 106, 733
5,319,042
5^43, 648
5, 779^52
6,018, 918

6,260^92

Commercial

3,742, 187
3,935,731
4,082, 117
4,237, 793

4^99, 128
4^542^95
4,705, 858
4^78, 992
5,043,484
5,214, 944
5^92, 782
5^74^48
5,756,210
5,944, 745
6, 147,885
6,332, 706
6^12, 335
6,696, 750
6,887, 764
7,076,412
7,259,452

Indush-ial

5,689, 951
6,091, 143
6^75^41
7,112,030
7^97, 194
8,035,978
8,415, 754
8,771^12
9,122^14
9,484,607
9^77^22

10,275^47
10^78, 189
10,865, 738

11,174,369
11,485, 769
11,751,899
12,025, 709
12,290, 148
12^12, 367
12, 699,929

Other

651,438
678^64
677, 010
690,200
730,002
740, 246
751,418
762,945
773,722
784, 762

796,068
807,423
818,436

829,634
841^12
852^16
862<610
873,035
883, 651
893,928
903, 730

Total

13,626, 741
14,302,889
15<036, 903
15^48,440
16, 645, 100
17^06, 997
17, 935, 007
18^53, 797
19, 155,911
19,782^35
20,459, 694
21,157^24
21, 772, 042

22,390,752
23,063,696
23, 777^24

24,445^86
25, 139, 142
25^40, 915
26^01, 625
27, 124,003

FacifiCorp - RAMFF-3 Medium High Sales Forecast

Total Company (Megawatt Hours)

Residential

11,883,491
12^75, 629
12,776^27
13, 157,283
13^59, 173
13^25, 628
14, 122,475
14,466, 266
14^07, 235
15, 154,025
15^34, 090
15,922,039
16312,418
16, 714, 172
17, 161,924
17, 756,494
18^24, 619
18,904,426
19, 499, 163

20,098,811
20,691, 198

Commercial

10,073,854
10,490^79
10^96^55
11^11, 766
11,736,018
12,160^87
12,623^24
13, 117, 108
13,613^71
14, 118, 137
14, 644, 486
15,183^41
15, 715,002
16,251460
16,828,005
17,365,490
17,858, 138
18^40, 264
18,824, 726
19, 302, 970

19, 760, 608
Load Forecasting -

Industrial

18,673,669
19,881^21
20, 795, 731

21,760^30
22^20, 725
23,265,295
23,966^94
24, 717, 671
25^23, 978
26,359,694
27, 272, 077

28, 199, 103
28^80, 837
29^75, 245
30,323,908
31,093^99
31, 710^93
32^55, 968
32,989^27
33^57^90
34, 037, 331
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Other

1^99, 735
1,818,995
1,827, 730
1,834,004
1,876,091
1,893,429
1,914,017
1,937,223
1,960, 698
1,984^32
2,011, 168
2,037,062
2,059, 719
2,081, 762
2,106,486
2,130,445
2,151,632
2,173,056
2,194,787
2,215^63
2,234, 120

Total

42, 230, 749
44^66^24

46,296^43
48,063^83
49,692,007
51, 144, 739
52,626,710
54,238,268
55, 905, 282
57, 616, 688
59,461,821
61^41, 745
62,967,976
64,622^39
66,420^23
68,345,828
70, 044, 782
71,773, 714
73^08, 003
75, 175,034
76, 723,257



PacifiColp - RAMPP-3 Medium Sales Forecast

Oregon (Megawatt Hours)

1993
1994

1995
1996

1997
1998

1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009
2010
2011
2012
2013

Residential

4,756,974
4,946, 908
5,053, 776
5, 159,053
5,279, 174
5^319, 059
5,372^71
5,455, 025
5^32, 182
5,604,244
5,684, 090
5,766,902
5,841^87

5,913^330
6,000, 732
6, 148^25
6,282^14
6,416,933
6^53, 619
6,691^87
6,822,790

Commercial

3^54, 007
3,636, 736
3, 736, 034
3,838, 630
3,952,207

4,065^10
4,188, 133
4^23^66
4,463, 750

4,602,721
4,749^78
4,899^32
5,041,947
5, 180,840
5,334,882
5,474, 668
5^95,097
5709, 600
5,823,284
5,936^32
6,041,458

Industrial

4,042^13
4,013^25
4,022^)00
4,043, 221
4,084,433

4, 134,057
4,208,643
4^304, 870
4,404,624
4^02^27
4,620,926
4,733^83
4^15^55
4,896,097
5,012^00
5,097,316
5,157^96
5,230,079
5,306, 130
5^380, 723
5>437, 723

Other

304,893
341, 632

341, 031
341, 403
343,982
344,471
345,455
347,065
348,656
350, 104
351,869
353^72
354, 777
355,850
357^20
359, 264
360,421
361, 600
362, 778
363, 906
364, 714

Total

12,658, 187
12,938^01
13, 152,841
13^82^07
13, 659, 796

13^62^97
14, 115, 102
14^30^26
14,749, 212
15^)59^396
15,406, 263
15,753,089
16^)54, 166
16^46, 117
16,705,934
17^)79, 773
17^95, 428
17,718,212
18,045^11
18^72,448
18,666, 685

PacifiCoq; - RAMFP-3 Medium Sales Forecast

Washington (Megawatt Hours)

Residential Commerdal Industrial Other Total

1993 1,419, 289 1,093, 723 929,451 148,484 3^90, 947
1994 1,469, 808 1, 101331 1,050, 930 151, 659 3,773, 728
1995 1^11, 911 1, 135, 979 1, 113, 269 152, 656 3,913, 815
1996 1^43, 770 1, 167, 783 1, 177,465 153^55 4/142^73
1997 1^76, 165 1, 191, 139 1,226, 061 154, 832 4,148, 197
1998 1^98, 963 1,219, 444 1,247^45 155,492 4^21, 444
1999 1,626,418 1,249,661 1,279,715 156,446 4^12,240
2000 1,656^45 1, 281,206 1,316, 948 157^34 4,412, 033
2001 1,691, 718 1^12^97 1,356, 037 158, 723 4^19^375
2002 1,726^41 1^43, 941 1,395, 335 159, 870 4,625, 987
2003 1,763, 738 1^75, 755 1,437, 934 161, 087 4,738^14
2004 1,801, 231 1,407, 939 1,478^69 162, 262 4^50^01
2005 1^37, 022 1,438^87 1^14, 084 163, 264 4,953, 257
2006 1,872, 467 1,469, 621 1^47, 670 164, 207 5,053, 965
2007 1,909, 146 1^01, 425 1^86, 055 165, 238 5,161^64
2008 1,958, 619 1^30, 248 1,620, 271 166^33 5^75, 471
2009 2,005,748 1^56,253 1,649,298 167,241 5^78^40
2010 2,052,659 1^80,991 1,679,023 168,115 5,480,788
2011 2,099, 776 1, 605,451 1, 708, 976 168, 970 5^83, 173
2012 2, 145,229 1,628^90 1,736,138 169, 720 5,679, 677
2013 2, 189^28 1, 649, 911 1,759, 825 170, 352 5,769, 416
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PacifiCorp - RAMPP-3 Medium Sales Forecast

North Idaho (Megawatt Hours)

1993
1994

1995
1996
1997
1998
1999
2000
2001
2002
2003

2004
2005
2006
2007
2008
2009
2010

2011
2012

2013

Residential

108, 168
108,945
111,725
114^21
117,095
119,061
121,754
124,895
127,955
130, 692
133, 639
136^69
139, 280
141,879
144, 796

148,778
152^15
155,896
159,433
162, 871

166,052

Commercial

69, 129
70,481
72,947
75,495
78, 139
80, 112
82, 111
84, 305
86^18

88, 721
90,994
93, 293
95^25
97, 691
99,932

102,066
103,977

105, 768
107,443
108,993
110,361

Industrial

61,706
62, 113
63,946
65,737
68, 138
67,990
68,671
70,284
71^09
73^03
75^26
78, 797
81,076
83, 678
88,227

91^26
92,499
94, 486

97,031
100, 674
103^20

Other

690
826
826
826
826
827

825
826
826

826
826

827
826
825

826
826
827
826
825
827
827

Total

239, 693
242^65
249,444

256^79
264, 198
267,990
273^361
280^10
287, 108
293^42
301,285
309, 486
316,707
324/)73

333,781
343, 196

349,618
356,976
364, 732
373^65

381,060

PacifiCorp - RAMPP-3 Medium Sales Forecast

Montana (Megawatt Hours)

1993
1994
1995
1996
1997
1998

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2011
2012
2013

Residential
327, 472

331^65
341,944
352,741
363, 684
367,627
372^29
379, 955

385,929
391,937
398,993
406, 403
413^28
420, 790

429,628
440, 688

450,071
459^40
469^36
479^93
489^21

Commercial

237, 666
238, 905

246, 151
253, 718
261^42
267,485
274,099
281^36
289^62
297,330
306,013
315, 101
324, 123
333,371
343, 777
353,402
361^77
370,223
378, 817

387,798
396, 646

Load Forecasting

Industrial Other Total
188,071 3,475 756,684
198,871 4,213 773^54
201,605 4,217 793,917
204,420 4,219 815,098
207, 176 4,227 836,629
209,880 4,231 849,223
212^83 4,236 863,247
215, 402 4,239 881, 132
218^72 4,243 897,906
221,434 4,247 914,948
224^50 4,251 933,807
227,803 4,255 953^62
230,987 4,258 972,896
234,366 4,263 992,790
237,718 4,266 1,015,389
241,364 4,271 1,039, 725
244,973 4,275 1,061, 196
248,667 4,279 1,082,709
252,426 4,284 1,104,863
256,278 4,287 1,127,956
260, 197 4,291 1,150,655
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PacifiCorp - RAMPP-3 Medium Sales Forecast

California (Megawatt Hours)

1993
1994
1995
1996
1997

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009

2010

2011

2012
2013

Residential

358,744
369,439
378^38
386^01
394,958
399, 121
404^73
412,636
420,949
430,056
439, 923
450, 082
459, 905
469,677
480^58
496^91
510, 796
525, 197
539^70
555, 025
570,067

Commercial

222,233
230,233

235^42
240,794
246, 431

256, 157
266, 725
278,182
290,140
302^70
314, 937
327,954
340,915
353,986
367^67
381^00
393^29
405,602
417, 778

430^29
442, 609

Industrial

81^52
66,651
67,455
68, 146
68, 194
68^)02
68,765
70,710
72,696
74,424
77^027
79,421
81^77
83^30
87^34
88,958
88/199
87^92
86^11
86,957
86, 618

Other

77,763
83, 312

84^71
85,777
86, 785
87, 743

88,964
90^85
92,256
93,969
95^46
97,737
99^38

101,324
103,415
105, 645
107, 456

109, 239

111, 044

112,947
114, 776

Total

740, 292

749, 635
765, 706
781, 218
796^68
811,023
829, 027
852, 113
876,041
900,719
927,733
955, 194
981,735

1/108^17
1,039, 174
1,072, 194
1,099,880
1,127,430
1,155^03
1,185, 158
1^14,070

PacifiCorp - RAMPP-3 Medium Sales Forecast

East Wyoming (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

714^51
718, 655
726,209
733^28
740, 616
745^08
752^27
758^14
763^08
770, 224
778, 014

787, 123
796,720
806,980
818^77
837,659
856^32
876^62
896, 721
917, 139

937, 657

Commerdal

863,674
877,964
892^)36
906^02
920, 900
949^31
979^12

1,010^13
1,041,490

1,073, 010
1, 104,921
1,137,137
1,168^18
1,200,250
1,232, 010
1,263,442
1,294,206
1^24, 900
1,355, 488
1,385^44
1,415^05

Lo a d Fo reca sting

Industrial

4,185^12
4^31, 278
4^44, 675
4^74, 717

4^98, 708
4,694^70
4,774, 150
4,877,331
5,013489

5, 159^70
5^07,042
5,467^70
5^61, 607
5,682^06
5,781, 788
5,927, 641
6,029,684
6, 131, 876

6, 225, 662
6^10^67
6380,998
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Other

21, 343

22,936
22, 940
22, 939

22,940
22,980
23,014
23, 056
23, 112

23, 172
23,231
23,295
23^30
23,375
23^12
23,467
23^04
23^40
23^74
23, 603
23, 626

Total

5,784, 680
6,150,833
6,185^60
6,237,686
6,283, 164
6,412,889
6^529, 203
6,669,414
6,841^99
7,025, 776
7,213,208
7,415, 125

7^50, 475
7,712,911
7,855^87
8,052,209
8, 204, 226

8<356,878
8^01,445
8,637,453
8,758,086



PacifiCorp - RAMPP-3 Mediiun Sales Forecast

South Idaho (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

2003
2004
2005
2006

2007
2008
2009
2010
2011
2012
2013

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

564^06
578,669
592,347
606^19
621, 119
629^63
636^94
645,658
654,955
663, 757
673^57
684,957
696,043
707,239
719^99

737, 291

753, 982
770, 799

787, 998

805,234
822, 178

Commercial

209, 116
194, 196

197^37
201,768
206, 198
208,738
211^95
214, 724
218, 012
221, 323
224^57
228, 600
232, 254
235,917
239,934
243, 791
247,263
250, 625
254,013
257,369
260^74

Industrial

1,621, 730
1,608,461
1, 625, 700

1,642, 115
1,658,694
1,667^86
1,687, 651
1,716^03
1,753, 168
1,795,700
1^50, 019
1,902,826
1,934^07
1,959, 076

1,991, 619

2,020,672
2,042^08

2,065,843
2,090,334
2,106,471
2,113,955

Other
389, 196

520, 612
522,682
507,742
499^30
499, 781
500^27
502^35
505,621
508^62
513,288
517^81
519^12
521^98
523, 774
526,250
527,901
529,678
531^30

532,636
532,950

PacifiCorp - RAMPP-3 Medium Sales Forecast

West Wyonung (Megawatt Hours)

Residential

91,021
92,753
93, 694
94,641
95, 614
95,916
96, 178
96,435
96,620
96^05
97, 195
97^98
97,918
98^26
99,016

100,748
102,456
104,247
106, 120
107,996
109^67

Commercial

82, 120
81^50
82,232
82,613
83,054
83,925
84,958
85,955
87,052
88,229
89,494
90,705
91,743
92, 706
93, 688
94,609
95,447
96,210
97, 000
97, 676
98, 251

Load Forecasting -

Industrial

1,873^83
1,898, 016
1,856, 199

1^66,045
1,762, 720
1,846, 128
1,906,499
1,969,918
2,039^27

2, 108,469
2,082, 293

1,964,858
1,736,233
1,416,974

994,069
1,034, 610
1,073^15
1,112,051
1,150,396
1,187,803
1,224^55

Methodology Page 78

Other

2,454
3^62
3^62
3^62
3^62
3^62
3^61
3^61
3^62
3^62
3^62
3^63
3^61
3^62
3^62
3^61
3^62
3^61
3^62
3^62
3^61

Total

2,784^48
2,901,938
2,938^66
2,958, 144
2,985^41
3,005,268
3,036, 967
3/179720
3,131,756
3, 189,642
3,262,021
3^333, 964
3^82, 416
3,423, 630

3,474, 926
3^28, 004
3^71,454
3,616,945
3,663,875
3,701,710
3,729, 657

Total

2,049, 178
2,076, 181
2,035,687
2,046,861
1,944,950
2,029^31
2,091, 196
2, 155^69
2,227,061
2,297,065
2,272^44
2,156, 724
1,929,455
1,611^68
1, 190^35
1,233^28
1,274, 780
1^16,069
1^357<078
1^97,037
1,436,034
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FacifiColp - RAMFP-3 Medium Low Sales Forecast

Oregon (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999
2000

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

1993
1994
1995
1996
1997

1998
1999
2000
2001

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

Residential

4,756,974
4,814,997
4,854^68
4,906^34
4,978,738
4,995^19
5,023,058
5,074,928
5,120,701
5,160^42
5,208^59
5,258, 673
5,300^98
5^40,405
5,393^44
5,482,817
5^69, 210
5,659,740
5,753^87
5^49^87
5,941, 148

Commercial

3^54, 007
3^27, 376
3^65, 231
3,615,990
3,683, 195
3,752,457
3^27, 873
3,912, 189
3,999, 214
4,083^96
4, 173,207
4,264, 296
4,347, 913
4,427, 719
4^18, 962
4^98, 145
4,669,807
4,741353
4,816, 304
4,892, 130
4,962,703

Industrial

4,042^313
3^52, 076
3,798,015
3,784,921
3^01^87
3^12, 929
3,845, 410
3^95, 897
3,948,273
3,997,450
4,063311
4, 121, 999
4, 156, 255

4, 188, 731
4,251,216
4,285,201
4,314,836
4,353, 669
4^94^03
4,433, 000
4,456,099

Other

304,893
336,402
333^78
332,388
333, 686
333,053
332^36
333, 168
333,456
333^93
334,024
334^85

334^06
334, 127

334,483
334, 772
334^86
335, 112
335^85
335, 646
335,642

Total

12,658, 187
12^30, 851
12^51^92
12,640, 133
12,797,206
12^93, 958
13^)29, 177
13,216, 182
13,401, 644
13^75, 481
13,779,401
13,979^53
14, 139/)72
14,290,982
14,498, 005

14, 700, 935
14^88, 739
15,090^74
15,299^79
15^10, 663
15,695^92

PacifiCorp - RAMPP-3 Medium Low Sales Forecast

Washington (Megawatt Hours)

Residential

1,419, 289

1,450, 930
1,487,406
1^12, 995
1^37, 965
1>544, 625
1^54, 689
1^70, 953
1^92^)07
1,612,072
1,633, 137
1,654, 153
1,673,073
1,691,211
1,710,004
1,739,867
1,767,058
1,793^13
1^19, 604
1^43, 648

1366, 051

Commercial

1,093, 723
1,092^04
1,119,877
1, 143,054
1,156,887
1, 174^53
1,193^17
1,213,308
1,232, 299
1,250, 135

1,268, 194
1,286, 148
1,302^95
1,318,475
1,334, 942
1,348^04
1^59, 349
1^68, 866
1,377, 923

1,385, 616
1,391,606

LoadForecasttng-

Industrial

929, 451

998,646
1,044, 773
1,094^25
1, 132, 604
1, 137, 129
1, 148, 346

1,162,623
1,177,759
1,192, 642
1,210, 275
1,226,278
1,237,239
1,246, 798
1,260,458
1, 270^55

1,275,693
1,281^40
1,287, 481
1,291, 120
1,291,819

Methodology Page 80

Other

148,484
149,857
150,299
150, 655
151,446

151,318
151^92
151, 638
151, 968
152,244
152^79
152^71
153,003
153,078
153, 238
153,464

153^13
153^30
153^30
153,430
153, 224

Total

3^90, 947
3,691,937
3^02^55
3,901, 029
3,978,902
4,007, 925
4,048,244
4,098^22
4, 154,033
4,207,093
4, 264, 185
4319,450
4,365,910
4,409^62
4,458, 642
4^12, 190
4^55, 613
4^97,449
4,638^38
4,673^14
4,702, 700



PacifiCorp - RAMFP-3 Medium Low Sales Forecast

North Idaho (Megawatt Hoius)

1993
1994

1995
1996
1997

1998
1999

2000
2001
2002

2003
2004
2005
2006
2007

2008
2009
2010
2011

2012
2013

1993
1994
1995
1996
1997

1998
1999
2000

2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
2011
2012
2013

Residential

108, 168
106,924

108,488
109^66
111, 248
111, 025
112, 291
114, 140
115^38
117, 167
118,617
119,979
121,075
122,000
123, 144
125, 136
126,629
128,056
129^33
130,412
131, 138

Commerdal

69, 129

69^28
71, 621
73, 299
74, 975
76^)76
77, 159
78^40
79^80
81, 153

82,432
83, 674
84, 791

85,782
86,774
87^93
88432
88,479
88, 629
88^67
88,229

Industrial

61,706
59,099
58^35
58,741
60^87
59, 646
59,635
60^52
61, 143
61,763
63,295
65, 199
66,433
67,915
71, 122
73, 156
73,037
73, 762

74,946
77,070

78,712

Other

690
825
825
826

826
826
827

826
827

826
826
826
827

825
826
826
826
827

826
826
827

PacifiCorp - RAMFP-3 Medium Low Sales Forecast

Montana (Megawatt Hours)

Residential

327/172
322,239
329^826
338,367
347, 374
347^26
349,632
351^27
355,063
357^45
360^76
364,428
367, 631
370^76
375,438
381,839
386,653
391,437
396^05
401,677
406^73

Commerdal

237, 666
232^63
237,901
243, 606

249,694
254,128
259, 196
264, 985
270,690
275^47
281^66
287^55
293^85
299^14
306, 171
312, 217

317,142
321,852
326,677
331, 736

336^78
Load Forecd5ting -

Industrial

188,071
193,298
193,951
194,689
195, 472

196, 198
196,904
197,706
198, 640
199,647
200, 686
201^43
202,910
204, 151
205345
206^12
208,220
209,692
211,207
212,793
214, 424

Methodology Page 81

Other

3,475
4,213
4,217
4,219
4,227

4,230
4,235
4, 239
4,244

4,246
4,251
4,255
4, 259
4,264
4,267
4,270
4,276
4,279
4,283
4,286
4,291

Total

239, 693
236,376
239, 169
242,732

247,436
247^73
249,912
253,958
257,688
260,909
265, 170
269,678
273, 126
276^22
281^66
286,711
288,624
291, 124
293, 734
296,875
298, 906

Total

756, 684
752, 613
765, 895
780,881
796,767
801, 882
809,967
818,757
828, 637
837,285
847^79
858,081
868, 185
878,605
891,221
905, 138
916, 291
927,260
938^72
950,492

961, 866



FacifiCorp - RAMPF-3 Medium Low Sales Forecast

California (Megawatt Hours)

1993
1994

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

358744
357,406
361^39
365, 665
370^27
369,891
372,272
376, 722
381, 601
387, 110
393,241

399^61
405, 491

411^00
418,067
429,086
438,624
448,000
457,462
467, 214
476,700

Commercial

222,233
221, 154
222,798
226,233
229, 766
237, 156
245, 267
254, 152

263,430
272, 791
282^92
292, 657
302, 601
312^82
323,263
333, 315
342, 319

350,986
359,658
368^05

377, 192

Industrial

81^52
64^54
64,211

64^22
64, 266
63^27
64, 292

65,872
67,495
68,876
71,075
73, 079
74, 675
76,263
79, 749
81,038
80,026
79, 135
78^47
78, 216

77,637

Other
77, 763

81, 167
81^74
82, 205
82, 682
82,989
83,712
84, 783
85, 920
87,085
88,402
89,726
90,958
92, 169

93, 669
95,269
96,454
97^95
98, 743
99,968

101, 113

Total

740, 292
724, 281
730, 122
738,625
747, 241
753^63
765^43
781^29
798,446
815^62
835^10
855,023
873, 725
892,314
914,748
938, 708
957,423
975,716
994, 210

1,013,903
1,032, 642

FacifiCorp - RAMFF-3 Medium Low Sales Forecast

East Wyoniing (Megawatt Hours)

1993
1994
1995

1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006
2007

2008
2009
2010
2011
2012
2013

Residential

714^51
710,061
713^24
715^94
716, 953
716,072
716, 969
716^81
715^29
714^75
715^52
717^13
719,402
721,999
725^67
735, 733
745^84
755,742
766, 109
776^52
786, 912

Commercial

863, 674
857^71
862, 332
867, 287
872, 235
891, 128
911,052
931,426
952, 154
972,980
994, 236

1,015, 858
1,037,075
1,058, 128

1,079^69
1400757
1,121,387
1,142,009
1,162,605
1, 183, 082
1,203, 279

Load Forecasting -

Industrial

4, 185,312
4,494^34
4,497, 778
4,495^59
4,474, 702

4^21^36
4^50, 491
4, 602,318
4, 685,036
4,776^42
4,867,270
4,969, 494
5,006, 170
5,067, 180
5,105,218
5,184,942
5,219,915
5,253, 180
5,276, 816
5,291^77
5,291,051

Methodology Page 82

Other

21, 343
22, 906
22,898
22374
22,848
22, 857
22,861
22,874
22,902
22,933
22, 962
22,999
23,004
23,020

23,028
23,055
23,062
23,069
23,070
23, 068
23,061

Total

5, 784, 680
6,085,372
6,096^32
6,101, 114
6,086, 738
6, 151^93
6,201^73
6, 273, 499
6^75, 421
6,487, 130
6, 600, 020
6, 725, 664
6,785,651
6^70^27
6,933^82
7,044,487
7, 109,948
7,174,000
7,228, 600
7,274, 279
7,304^03



FacifiCorp - RAMPP-3 Medium Low Sales Forecast

South Idaho (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999

2000
2001
2002

2003
2004
2005
2006
2007

2008
2009
2010
2011

2012
2013

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

564^06
569, 911
580,868
591,072
601, 040
605, 200

608,456
612,635
617, 037

620,672
625482
630, 278
635,004
639,459
644^84
654, 105
662,258
670,026
677, 617

684708
690,998

Conimercial

209, 116
191^92
194,036
196^53
198,897
199^52
200,407
201,415
202,467
203, 429
204,485
205, 619
206^47
207349

208^24

208,996
209460
209,052
208,779
208,277
207^35

Didustrial

1,621,730
1^85,024
1^89^51
1^93, 710
1^98^02
1^94, 038
1,600,170
1,613^39
1,634, 173
1,659^03
1,694^79
1,727,093
1,739,026
1,743,898
1,755,108
1,762^88
1,761^87
1,762,335
1,762,784
1,755^)27
1,738,788

Other
389, 196

516,467
516, 683
499, 861
490, 082
488, 117
487, 156
487,055
487,632
488^64
490^57
492^26
492,010
490,971
490, 604

490,233
488,969
487,719
486,432
484^27
481^44

Total

2, 784, 348
2^63, 294
2^80, 938
2,880,996
2,888^21
2^86, 907
2^96, 189
2,914,944
2,941^09
2,971^68
3^)14, 603
3,055^16
3,072^87
3,081,677
3,098, 620
3,115,622
3,122, 274
3, 129, 132
3, 135, 612

3,132^39
3418^65

PadfiCoip - RAMPP-3 Medium Low Sales Forecast

West Wyomuig (Megawatt Hours)

Residential

91,021
90, 892
90,684
91, 214

91,294
90,774
90,797

90^22
91,050
91,423

91^380
91,438
91^21
91, 784
92^28
93,865
94, 746
95,797
97, 159
98, 643

100,319

Commerdal

82, 120
79^38
79,002
78, 115
77,294
76, 947
76,743
76^05
76^56
76,275
76,272
76,224
76,040
75^07
75, 600
75^55
75,059
74,719
74,414
74,038
73,604

Load Forecasting -

Industrial

1,873^83
1,891,940
1,846,671
1,831, 142

1,652^20
1,667, 051
1,662,466
1,662^14
1,670,211
1,678^11
1, 683^67
1,691,642
1,682^48

1,681^233
1,671, 178
1, 674/136

1,666, 191
1,659, 217
1,650^41
1,642396
1,632^61

Methodology Page 83

Other

2,454
3^63
3^62
3^61
3^62
3^61
3^62
3^62
3^61
3^61
3^62
3^62
3^62
3^62
3^62
3^62
3, 561
3^62
3^61
3^61
3^61

Total

2,049, 178
2,066,233
2,019,919
2,004,032
1,824, 670
1^38^33
1^33^68
1,833, 403

1,841, 178
1^49^70
1^54, 781
1,862^66
1,853, 471
1^52^86
1^42, 668
1^46^18

1^39^57
1^33, 295
1,826,075
1,818,838
1,809,845



FaclfiCorp - RAMPP-3 Medium Low Sales Forecast

Utah (Megawatt Hours)

1993
1994
1995
1996
1997

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

2006
2007
2008
2009
2010
2011
2012
2013

Residential

3^43, 165
3,473^71
3^30, 732
3>590, 417
3,649,223
3,654, 664
3,660^84
3,669,423
3,684,698
3,705^30
3,732, 125
3,765,240
3^06, 806
3^57, 177
3,919,950
4,024,290
4,129,993
4,242, 274
4^60, 313
4,479,098
4^97, 972

Commercial

3,742, 187
3,745,459
3^13, 156
3,887,931
3,961, 186
4,017, 492

4,091,688
4,173^32
4,242^04
4^17, 914
4^94^70
4,470,687
4^49, 029

4,632^09

4,725,812
4,806,606
4,883^31
4,963, 246
5,046,784
5,128,368
5,206, 159

b^dustrial

5,689,951
5,776^13
5,994, 217
6, 131, 226

6,268, 139
6,413, 422

6^27, 105
6,636,968
6,747^33
6^66, 181
7,007,203
7,146^85
7,212,644
7,278, 192
7^47, 043
7,416^70
7,449,737
7,482,966
7^04, 317
7^03^18
7,481, 831

Other

651,438
663,974
656,831
664^)66

697, 746
701^91

707, 114
712^09
717^77

722, 798
728, 108
733^46
738^27
744, 000
750,068
755,406
760^85
765^07
770^00
775,886
780,664

PacifiCorp - RAMFF-3 Medium Sales Forecast

Total Company (Megawatt Hours)

Residential

11^83,491
11^97, 231
12,057,636
12,222,024
12,404^61
12,435,094
12,488,748
12^78^31
12,673^25
12,767,236
12^78, 968
13,001,063
13, 120,600
13,246,210
13,402,425
13,666, 737
13, 920, 754
14, 184^87
14,457^90
14,731^37
14,997^13

Commercial

10,073^54
10,018,486
10,165,953
10^31^67
10^04, 130
10,679,788
10, 883, 202
11,106,350
11^18, 794
11^34, 121
11,757^54
11,982, 716
12, 199, 978
12, 417, 663
12, 659, 417
12, 871, 487

13,065^86
13,261,062
13,461,772
13, 660, 319

13, 846785
Load Forecasting -

Industrial
18,673, 669

18,915,485
19,087,204
19,248,636
19, 248, 179
19,465^75

19, 654,819
19,898, 190
20, 190, 064
20^00,415
20, 861, 062
21.223,213

21^77, 700
21^54, 362
21, 746, 436

21,954,398
22,049^42
22, 155, 497
22, 241, 141
22, 284, 717
22, 262, 719

Methodology Page 84

Other

1^99, 735
1,779,372
1,770,466
1,760,656
1, 787, 103
1,788^47
1,793,695
1,800, 956
1,808,083
1,815,851
1,825,272
1,834,297
1^40,453
1,846,019
1,853,746
1,860,859
1,865,933
1,871, 197
1^76, 632
1^81, 001

1^83728

Total

13, 626,741
13, 659>617
13,994, 936
14,273,640
14^76, 294
14,787,469
14,986491
15, 193,032
15^91, 912
15,612,423
15^62, 006
16,115^58
16^07,006
16^11^78
16,742^73
17,002^72

17,223,646
17,453,993
17,682,214
17^86, 670
18,066, 626

Total

42,230,749
42, 610^74
43,081,259
43^63, 183
43,943, 773
44^369^04
44, 820, 464
45^83^27
45,990,266
46,617,623
47^22^56
48,041, 289
48^38, 731
49,064, 254

49,662,024
50^53, 481
50,902, 115
51,472^43
52,037,435
52^57, 874
52,991,045



FacifiCorp - RAMPP-3 Low Sales Forecast

Oregon (Megawatt Hours)

1993
1994

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

2006
2007

2008
2009
2010
2011

2012
2013

Residential

4,756, 974
4,625, 639
4^89, 420
4^78, 626
4^90, 491
4^49^56
4^25,956
4^28, 249
4^25, 448
4^17, 768
4^15, 057
4^12, 264
4^00, 625
4,486,625
4,481, 648
4^07, 619
4^19,069
4^29, 259
4^38, 651
4^45, 268
4^46, 326

Commercial

3^54, 007
3,401,010
3^76^15
3,369^17
3,382,250
3,400^67
3,432,639
3,478^31
3^29^87
3^78, 847
3,631, 192
3,683/105
3,726,129
3,764^36

3,810,053
3,843^24
3,860, 798
3, 872^57

3,881,952
3,888,690
3,889,607

Industrial

4,042^13
3,659, 731
3^89^77
3^72,407
3^63, 766
3^52, 602
3^71, 617
3,610^)01
3,647,999
3,680^38
3,722^15
3,753^85
3,758, 868
3,760,226
3,783, 457

3, 776, 125
3,742^46
3,716,035
3,689,776
3,658, 151
3,613,667

Other

304^93
329, 791
325, 107
322,457
322, 164
331, 680
342,249
353^(5
365^55
377, 001
388, 700
400, 176
410,763
420,916
431, 639
441, 768
450^93
459, 189
467, 630
475,797
483,443

Total

12,658, 187
12/)16, 171
11^80, 119
11^42^07
11,858,671
11,834,205
11^72,461
11,970, 946
12,068^89
12, 154, 054
12,257, 164
12^49^30
12^96^85
12,432^03
12^06, 797
12^69^36
12^73, 006
12^76340
12^78,009
12^67, 906
12^33, 043

FacifiCorp - RAMPP-3 Low Sales Forecast

Washington (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013

Residential

1,419,289
1,415^34
1,432,815
1,439, 269
1,443, 921
1,428, 136
1,415,630
1,408, 715
1,406^88
1,402,773
1^99, 473
1,395, 616
1^89, 483
1,382, 401

1,375, 341
1,377^40
1^77^02
1,376, 146
1^74^42
1^73^51
1,371,954

Commercial

1,093,723
1,074^65
1,090,673
1401^42
1,102,771
1, 107^55
1,113,454
1,119>813
1,125,440
1, 129, 686
1, 133,683
1, 137, 145

1,138,877
1,139,774
1, 140,718
1, 138^76
1,134,643
1,129, 183
1,123,204
1,115,879
1, 107, 124

Load Forecasting -

Industrial

929,451
928,405
942^00
965^57
986^83
995,464

1,003, 074
1,011, 122
1,016^87
1,020^43
1,026, 936

1,031,129
1,030,634
1,031,951
1^)37, 363
1,040^15
1,040,283
1,040, 600

1,041, 154
1,039,761
1,036, 383
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Other

148,484
147,074
146,286
145^36
145^94
147^09
149, 666
151,928
154,185
156^46
158^24
160,622
162^08
164^49
166,249
168, 175
169,907
171^71
173, 192
174, 719

176, 136

Total

3^90, 947
3^65, 378
3<612, 274
3,652,004
3,678, 969
3, 678, 664
3,681^24
3,691^78
3,702^00
3,709, 648
3,718,616
3,724^12
3, 721^02

3,718,475
3,719, 671
3,7243)6
3, 722, 135
3,717^00
3,711392
3,703,710
3,691^97



PacifiCorp - RAMPP-3 Low Sales Forecast

North Idaho (Megawatt Hours)

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

2012
2013

Residential

108, 168
104,292
104, 440

104,320
103,999
102^45
101^46
101,273
100, 794

99,924
99,057
98,034
96,695
95, 158
93,708
93, 644
93, 752
93, 737
93^17
93,222
92,919

Commercial

69, 129
69,409
70,967
71,977

72,817
73,063
73, 239
73, 666

74,000
74, 213
74^55
74^83
74,210
73, 841
73^81
72,648
71^57
70, 189
68^33
66^60
64,209

Industrial

61,706
55,002
53,071
51,825
50, 772
48^61
48^07
48,937
49, 133
49, 187
49^12
50,644
50,729
50,989
52^35
52^45
51,453
50,795
50,413
50, 427
49,942

Other

690
826
827
827

825
1, 130
1,417
1,713
1,993
2,256

2^10
2,750
2,969
3, 170
3,362
3^42
3,718
3^93
4,066
4,237
4,405

Total

239, 693
229^29
229, 305
228, 949

228,413
225^99
224, 709

225^89
225,920
225^80
225,734
225^11
224, 603
223, 158
222,986
222,679
220,480
218,614
216^29
214,446
211,475

PacifiCorp - RAMPP-3 Low Sales Forecast

Montana (Megawatt Hours)

Residential Commercial Industrial Other Total
1993 327,472 237,666 188,071 3,475 756,684
1994 313, 603 233^26 190, 673 4,213 741, 815
1995 316, 708 235, 707 190, 218 4,217 746^50
1996 320, 643 238^25 189^53 4,219 753, 240
1997 324,733 241^76 189^36 4,228 759,873
1998 319^48 242, 941 189, 168 5,479 757, 436
1999 317, 638 245, 344 188, 784 6,765 758^31
2000 315,259 248,485 188^00 8,092 760^36
2001 313, 954 251,409 188, 353 9^96 763, 112
2002 311^53 253, 624 188, 282 10, 636 764^95
2003 310, 292 256, 133 188, 249 11^84 766^58
2004 308,777 258,689 188,338 13,119 768,923
2005 306, 758 260^70 188^41 14^08 770, 277
2006 304, 675 262, 957 188^23 15,462 771, 617
2007 303, 461 265^92 188, 661 16, 639 774^53
2008 303, 726 267,279 189,077 17,751 777^33
2009 302,739 267,944 189,439 18,769 778,891
2010 301, 694 268, 337 189, 868 19, 752 779, 651
2011 300,696 268,686 190^46 20,712 780,440
2012 299,658 268,952 190^97 21,653 781, 160
2013 298,205 268,840 191,498 22^55 781,098

Load Forecasting-Methodology Page 86
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PacifiCorp - RAMPP-3 Low Sales Forecast

South Idaho (Megawatt Hours)

1993
1994
1995
1996

1997
1998
1999
2000
2001
2002

2003
2004
2005
2006
2007
2008
2009

2010
2011

2012
2013

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Residential

564^06
560,087
565, 256
569,624
573, 472

570,006
566^65
563, 652
561, 126
557^50
555, 176
552^17
549^69
546, 476

543^69
544, 054
543, 421

542,292
540^13
540^92
541,236

Commercial

209, 116
189, 774
189,895
189^86
190,039

188, 639
187^66
186, 781
186, 136
185,479
184,931
184,447

183,746
182,893
182, 133
181,032

179,464
177,640
175,651
173,419
170,876

Industrial

1,621, 730
1^41, 999
1^37, 286
1^10^52
1,477, 988
1,458,047
1,443, 033
1,435^70
1,435, 463
1,444,406

1,460, 793
1,473, 602
1,481^56
1,481,906
1,484, 902

I<482,791
1,474, 482

1,464, 638
1,453, 909
1,436^07
1,413, 619

Other

389, 196
509^56
508,226
487,095
472, 455
468,777

465,628

463,432
461, 974
461^99
461,665
461^77
460^867
459,294
458,017
456^42

454, 225
451,663
448,951
445, 714
441, 843

PacifiCorp - RAMFF-3 Low Sales Forecast

West Wyoming (Megawatt Hours)

Residential

91,021
89, 729

88,737
88^14
87,791
86,475
85, 718
85,034
84^45
84,252
83^65
82,993
82,468
82, 143
82,097
83,005
83, 299
83,771
84^44
85,451
86^61

Commercial

82, 120
78,038
76^10
74^99
73^62
72^80
71^90
70,783
70,081
69,463
68,935

68,374
67, 690
66,971
66, 289
65^79
64,842
64,081
63, 371
62, 613
61,823

Load Forecasting -

Industrial

1,873^83
1,877, 907

1^30, 021
1,808, 998
1^03^81
1,321, 624
1,230^03
1,223^33

1,221,960
1,220,656
1,216, 877
1,214,919
1,199,628
1, 190, 211
1, 173, 935

1, 166,805
1, 152,415
1,139, 113
1,125,327
1,111,768
1,097,363
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Other

2,454
3^62
3^62
3^62
3^62
3,888
4,216
4^33
4^47
5,160
5,469
5, 767
6,046
6,316
6^82
6^38
7,085
7^25
7^63
7,793
8,016

Total

2784^48
2^01, 716
2^00, 663
2,757, 157
2,713, 954
2,685,469

2,662^92
2,649,735
2,644, 699
2,649, 134
2,662^65
2,672,443
2,676,038
2,670^69
2,668,421
2,664,419
2,651^92
2,636,233
2,619^324
2^96, 832
2^67^74

Total

2,049, 178
2,049, 236

1,998,830
1,975,973
1,668, 296
1,484^67
1^392, 027
1^383, 683
1^81,433
1^79^31
1^74^46
1^72, 053
1^55^32
1^45, 641
1^328, 903
1^22, 227

1,307, 641
1,294,290
1,280^05
1,267, 625
1,253, 763



PacifiCorp - RAMFP-3 Low Sales Forecast

Utah (Megawatt Hours)

1993
1994
1995
1996

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
2011

2012
2013

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
2011
2012
2013

Residential

3^43, 165
3,270,006
3,218,002
3, 170,087
3,118^44
3,091^07
3,067,419
3,045,310
3,028,042
3,017^61
3,010,205
3,008, 144
3,013>536
3,026,871

3,050,701
3, 110, 790
3, 171, 668

3,237^396
3,307, 235

3,376, 713
3,446, 100

Commercial

3,742, 187
3,705,446
3,751,914
3,797,754
3,835,497
3^59^32
3,903^69
3,955/)24
3,992,019
4,035,288
4,078,007
4,120,226
4,165,786
4,217,231

4,277^47
4^26, 713
4,373^59
4,423, 059
4,476, 050
4^27, 292
4^76, 076

Industrial

5,689,951
5^99^42
5,757, 651
5,861,489
5,984,257
6,069,091
6, 130,008
6, 191, 113
6,254, 174
6^19,084
6^98, 655
6^70, 080
6,453, 723

6,426,486
6,403^41
6,376,049
6,318,475
6,256, 183
6,180, 140
6,083^35
5,972,416

Other

651,438

660, 149
651, 170
656,211
687, 329
705, 688
726^12
748^59
767,491
787, 917

807,618
826, 930
847, 049

867^57
889,619
910, 701
931^93

952,285
973, 410

994, 236
1,014, 742

PacifiCorp - RAMPP-3 Low Sales Forecast

Total Conipany (Megawatt Hours)

Residential

11^83,491
11,421,446
11^54, 616
11^05, 459
11,271^87

11, 161, 119
11,083, 460
11,043^86
11,008, 150
10,973,252
10,949^85
10,931,445
10,908^42
10,889,782
10^93, 914
10,992,018
11,069,462
11,149,213
11,231, 626
11^13^33
11,388, 634

Commercial

10,073^54
9,798, 254
9,833,749
9^84, 690
9,937, 931

10,000,742
10, 102,634
10,228,917
10^44, 773

10,463, 106
10^84, 799
10,705^23
10,817^13
10,929,947
11,059, 680
11,161,327
11,238^95
11^10^47
11,383,435
11,449, 780
11^05, 119

Load Forecasting -

Industrial

18,673, 669
18,224,342
18,238,994
18,262^78
17,997,343
17, 885,906
17,864,777
17,980,468
18,136,952
18^05^20
18^02,332
18,686,228
18,674, 151
18,670^82
18,669, 694
18,670^68

18^57, 707
18,443, 958
18^06, 153
18,129^69
17,902,071
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Other

1^99, 735
1, 758, 251
1,741, 945

1,722,230
1,737,835
1,732, 905
1,731, 180
1,732, 153
1,732,868
1734, 786
1,737,799
1,740, 183
1,741, 189
1,741^62
1,743^03
1,744, 630
1,743^69
1,742^50
1,741, 104
1,738,997
1,735,640

Total

13, 626, 741

13<235, 143
13^78, 737
13,485^41

13, 625,427
13, 725,418
13^27^308
13,939^06
14, 041, 726
14, 159,650
14,294,485
14,425^80
14,480, 094

14^38,445
14,621,408
14, 724, 253
14,795,095
14^68, 923
14,936^35
14, 982, 076
15,009^34

Total

42, 230,749
41,202,293
41,169^04
41, 174,757
40,944, 996
40, 780, 672
40,782,051
40,984,924
41, 222,743
41,476, 664
41,774^15
42, 063, 379
42, 141,495
42,231^73
42,366,791
42^68^43
42, 609, 133

42, 646,068
42, 662,318
42, 631,479
42^31, 464





Appendix 4

Monthly Peak & Energy Forecasts by Zone.
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1994 PEAK

ENERGY
1995 PEAK

ENERGY
1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY

2001 PEAK

ENERGY
2002 PEAK

ENERGY

2003 PEAK
ENERGY

2004 PEAK
ENERGY

2005 PEAK
ENERGY

2006 PEAK

ENERGY
2007 PEAK

ENERGY

2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Oregon (Megawatts)
Annual

Calendar Jan Feb Mar

Average
3018 2876 2651

1785 2021 1984 1805
3187 3036 2799

1885 2134 2095 1906

3335 3178 2930
1979 2234 2271 1995

3482 3318 3059

2060 2332 2289 2082

3602 3432 3164
2131 2412 2368 2154

3725 3549 3272
2203 2494 2449 2227

3864 3682 3394

2293 2588 2631 2311
4013 3843 3525

2374 2687 2638 2400
4162 3965 3656

2462 2787 2736 2489
4327 4123 3801

2560 2898 2845 2587
4492 4280 3946

2665 3008 3059 2686
4644 4425 4079

2747 3110 3053 2777

4794 4590 4211

2836 3210 3151 2867
4968 4757 4364

2939 3327 3266 2971
5145 4902 4519

3053 3445 3503 3076

5297 5047 4653
3134 3547 3482 3168

5274 5191 4786
3223 3648 3582 3258

5421 5336 4919
3313 3750 3681 3348

5568 5481 5053

3413 3852 3917 3440
5706 5617 5178

3487 3947 3875 3525

Apr May J un

2389
1655
2523
1747

2640

1829
2757
1909
2851
1975
2949
2042
3059

2119

3177

2200

3295
2282

3425
2372

3556
2463
3676

2546
3795
2628
3933
2724
4073
2821
4193
2904

4313

2987

4433
3070
4554

3154

4666
3232

2139
1672
2259
1765
2364
1848
2468
1929
2553
1996
2640

2063
2739
2141
2844
2223

2950
2306

3067

2397

3184
2488
3292

2573
3398
2656
3521

2752
3646

28SO

3755
2935
3862
3018
3969
3102
4077

3187
4178
3266

2139
1620
2259
1710
2364

1791
2469
1869
2553
1933

2640

1999
2739
2075
2868
2154
2950
2234

3067

2322

3184
2411

3292
2493
3398
2573
3551

2666

3647

2762
3755
2843
3862

2924
3970
3005
4078

3088

4179
3164

Jul

2182
1698
2294
1793
2389

1877
2518
1959
2604
2027
2682
2096
2768

2174

2901
2258

3016

2342

3128

2435
3218

2527
3357
2613

3452
2697
3592

2795

3685
2895
3830
2980
3923

3065

4032
3151
4121

3237
4272
3317

Aug Sep

2243
1706
2369
1801

2479
1885

2589
1968
2678
2036
2769
2105
2873

2184
2983

2268

3094
2352
3217
2446

3339

2539
3452
2625
3564
2709
3693
2808

3824
2908

3938

2994
4050
3079
4163
3165
4276
3251

4382
3332

2090
1662
2207
1755
2310
1837
2412
1918
2495
1984
2580

2052
2677
2129
2779
2210

2883
2292

2997

2383

3111
2474
3217

2558
3320
2640
3441
2736
3563

2834

3669
2918
3774

3001

3878

3084
3984
3168
4083
3247

Oct

2340
1680
2471
1774
2586

1856
2700
1938
2793

2005

2888

2073
2996
2151
3111
2233

3226
2316

3355

2408

3482
2501

3600
2585
3716
2668
3851
2765

3988

2864

4107
2948

4224
3032
4341

3117
4460

3202
4570
3281

Nov

2564
1857
2708
1961
2834

2052
2959
2142
3061

2216

3165
2292
3284
2378
3410
2469
3536
2560
3677

2662
3817
2763
3946
2857
4073
2949
4221
3056

4371

3165

4501
3259
4629
3352

4758
3445
4888

3539
5009

3627

Dec

2938
2073
3102
2189
3247

2291
3390
2392
3506

2474

3626

2558
3762
2654

3906
2756
4051
2859

4212

2972
4372

3085

4521
3190
4666

3293
4836
3412

5008

3534
5157
3639

5304

3743

5451
3846
5600

3951
5738

4049
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1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK

ENERGY

PEAK
ENERGY
PEAK
ENERGY

PEAK

ENERGY

PEAK

ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

515

545

573

595

614

635

661

684

710

738

767

790

816

843

874

898

924

951

980

1003

Washington(Megawatts)

Jan Feb Mar Apr May Jun

801
589
848

622

886

653
906
680
934
702
967
726

1025
753

1042
782

1081
812

1122

843

1164

874
1227
903

1242
933

1278
963

1321
996

1365
1026
1526
1056
1571
1087
1614
1117

1655
1146

850

581
899
614

942

667

982
672

1013
693

1048

717
1087

770

1161
772

1172

801

1217

832
1262

894

1304

892

1230

921

1430

951
1437

1018
1481
1013
1525
1043

1570

1073
1613
1142
1654
1131

709

500

750
529
787
554
820

578

845

596

875
617
908

640

943

664

978
689

1016

716
1053

743

1089

767
1124

792
1161

818
1200

846

1237

871
1273
897

1310
923

1346
949

1381
973

648
454

685

480
718
503
749
524
772
541
799
560

829

580
861

603
893
625
928

650

962

674
994
696

1026
719

1060
742

1096
767

1129
791

1163
814

1197

838

1230

861

1261
883

591
462

625
489

655
512

683

534
704
551
729
570

756
591
785
614
815

637

846

662

878
686
907
709
936
732
967
756

1000
782

1030
805

1061
829

1091

853

1122
877

1150
899

587

443
621
469

651

491

678

512
700

528

724

547
751
567

821

589

809

611

841

635
872
658

901
680

930

702

1006

725
993

750

1023

773
1053
796

1084

819

1114
841

1143
863

J"l

683

509
709
538
809
565
795
589

815

607

827

628

933
652

908

677
956
702
985
729

1083

756

1049
782

1062

807

1119

833

1234

861

1192
888

1203
914

1239
941

1385
967

1350
991

Aug Sep

735

491
777

519
815
545
849

568

876

585
907
606

940

628

976
652

1013
677

1052
703

1091

729
1128
754

1164

778
1203

804
1243
830

1281
856

1319
881

1357
907

1395
932

1431
956

719

514
760

544
797
570
831
595
857
613

887
634
920

658
955
683
991
709

1030

737

1068

764
1103

789
1139
815

1177
842

1216
870

1253
896

1290
923

1328

950

1364
976

1399
1001

Oct

694
507
734
536

770
562
803
586
828
604
857
625

888

648
923
673

957

699
994
726

1031

752
1066

778
1100
803

1136
829

1175
857

1210
883

1246
909

1282

936

1318

961
1352
986

Nov

745
526

787
556
826

583

861

608

888

627
919

649

953
673
990
699

1027

725

1067
753

1106
781

1143

807
1180
833

1219
861

1260

890

1298
917

1337
944

1375
971

1413

998
1450
1024

Dec

833
607
881
642

924

673

963

702
993
723

1028

749

1066
776

1107

806

1149

837

1193

869

1238
901

1279
931

1320
961

1364
993

1410

1026

1453

1058
1496
1089
1539
1121

1582

1152

1622
1181



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK
ENERGY

2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY

2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2B12 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

34

36

38

40

41

43

45

46

48

50

52

54

56

58

61

63

65

67

70

72

North Idaho (Megawatts)

Jan Feb Mar Apr May

64
42
68
45
72
48
77
50
78
52
80
54
84
56
89
58

91
60
93
63

101
66

104

68

107
71

113
74

117
77

119
79

127
82

131

85
136
88

140
91

66
42
70
45
74
49

77
50
80

52

83

54
86

58

78
58

93
61

97
63

101

68
105
68

107
71

112
74

118

79
122
79

126
82

131
85

135
91

140
91

56
38
59
40
62
43
66
45
68

46

70
48
73

50
76

52

79
54
83

56
86

59
89
61
92
63
96
66

100
69

104
71

107
73

Ill

76
115

78
119
81

48

34
51
36
54
38

57
40
59
41

61
42
63
44
66

46
68
48

71
50
74

52
77
54
80
56
83
58

87

61
90
62
93
65

96
67
99

69
103
72

43
29

46
31

49
33
51
34
53
35
55
37
57
38

59
40

62
41
64

43

67
45
70
47
72
48
75
50
78
52
81
54
84

56

86

58
90
60

93
62

Jun

40
28
42
30
45
31

47
33
49
34

50
35
52
37
49

38
57
40

59
41
62

43
64
45
66
46
62
48

72
50

74
52
77
54
79
56
82
58
85
60

Jul

35
28

38
30

46
31
41
33
43

34

45
35
54

37

49
38

51
40
53

41

63

43
57
45
58

46
61
48

74
50

66
52
67
54
70
56
85
58

75
60

Aug Sep

41

28
44
30
46

31

48
33
50
34
52
35
54
37
56
38
58
40
61

41
63
43
66
45
68
46
71
48
74

50

76
52
79
54
82
56
85
58
87
60

40
29
42
31
45
33
47
34
49
35

50

37
52
38
55
40
57
41

59
43
62

45
64
47
66

48
69
50
72
52
74
54
77
56

79
58
82

60

85
62

Oct

45
30
48
32
50
34
53
36
55
37
57
39
59
40

61

42

64
43
67

45

69

47
72
49
74
51
78
53
81
55
84
57
86

59
89
61
93
63

96
65

Nov

52
37
55
39
58
41

61
43
63

45
65
47
68

48
71
50
74
52
77

55
80
57
83
59
86

61

90
64

93
67

96
69
99
71

103

73
107

76

110
79

Dec

59
40
63
42
66
44
69
47
72

48
74
50
77
52

81
54

84
56
87
59
91
61
94
63
98
66

102
69

106

71
110

74

113

76

117
79

121
82

126
85
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Montana (Megawatts)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY

PEAK

ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

105

Ill

117

122

126

130

136

140

146

151

157

163

169

175

182

188

195

201

209

215

Jan

164

125
175
132

184
139
193
145
200
150
204

155
211
161
222

167
231
173
239
180
249

187

258
194

267

201

277
208

288

217

298

224

307
232
318
240
329

248

340
256

Feb

163

123

172
129
181
141

190

143

196
147
203

153

211

164
218

164

226
170
235
177
244
190
253

190

247

197

272
205
283

220

293
220
303
228
313

235
324
252

335
252

M»F

152

116
161
122
169
129

177
135

183

139

190
144

197

150
204

155

212

161
220
167
228
174
237

180

245
186

255
193
265
201
274
208
283
215
293
223
303
230
313
238

Apr May Jun

140

103
148
109
156
114
163

120
169
124
175
128
182

133

188
138

195
143
203

148

210

154
218
160

226
166
235
172
244

179

252

185
261
191
270
198
279

205
289

211

124
96

131
101
137

106

144
112
149

115
154
119
160

124

166

129
172

133

179
138

185

144
192
149
199
154
207
160
215
166

222
172
230
178
238
184
246
191
254
197

118

93
125
98

131
103
137
108
142
112
147
116
152
120

144

125
164
129
170
134
177

139

183
144

190
150
180
155
205

161

212

167
219
173
227
179
235
185
242
191

Jul

109

90
113
95

135
100
125
104

129

108

132

112
157
116
145

120
150

125
155
130
182

134
168

139

172

144

181
150

211
156

192
161

198

167
206
173
241
179
220
184

Aug Sep

123

90
130

95
136
100
143
104

148

108

153
112
159
116
165

120

171
125
177
130
184
134
191
139

198
144

205

150

213
156

221
161
228

167
236
173
244
179
253

184

129
94

136
99

143
105
150

110
155
113
160

117
166

122
172
126

179
131
185
136

193
141
200
146

207
152
215
157
223
163
231
169

239

17S
247
181
256

187

264

194

Oct

135
100
142
106

149

Ill
157
117
162
121
168
125
174
130

180

134
187

139
194
145
202

150

209
156
217
161
225
168
234

174
242

180
250
186
259
193
268
200

277
206

Nov

144

113

152
119
160

125
167
131
173
136

179
140

186
146
193

151
200
157
207
163

215
169
223

175
231

181
240

188

250

196
258
203
267

209
276
217

286

224
295
232

Dec

161
117
170
123
179
130

188

136

194
141

201

145

209

151
216

157
224

162
233
168

242
175
251
181
260

188
270
195
280
203
290
210

300

217
310
224
321

232
332

240



1994 PEAK
ENERGY

1995 PEAK

ENERGY
1996 PEAK

ENERGY
1997 PEAK

ENERGY

1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY

2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY

2005 PEAK
ENERGY

2006 PEAK

ENERGY
2007 PEAK

ENERGY

2008 PEAK
ENERGY

2009 PEAK
ENERGY

2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

931

968

1004

1032

1064

1093

1129

1163

1203

1244

1290

1321

1359

1395

1443

1477

1516

1554

1595

1626

East Wyoming (Megawatts)

J»n Feb Mar Apr May

1022
945

1060

982
1095
1017
1127
1048

1163
1080
1194
1110
1229

1143

1270
1181
1314
1221

1359

1263
1406
1306
1442

1341

1483
1379
1517
1416
1566
1461
1612
1499
1711
1539
1754
1577
1796
1615
1835
1650

1036
935

1076

971
1114
1041
1148
1036

1183
1068

1216
1097
1253

1171

1269

1168
1338

1207
1384

1249

1432
1338
1470
1326

1493
1364
1519
1400
1601
1496
1643
1482
1686
1521
1729
1559
1770
1654

1809
1632

104A
935

1087
971

1125
1005
1159
1036

1195
1068

1228

1097
1265

1130

1307
1168
1352

1208
1398

1249

1446
1292
1484

1326
1527
1364
1567
1400
1616
1444

1659
1483
1703
1522
1745
1560
1787
1597
1826
1632

999
924

1037

959
1074
993

1107
1023

1140

1055
1172
1084
1207

1117
1247
1154
1290

1193
1334

1234

1380
1276
1416

1310

1457
1348
1496
1383
1543
1427
1584
1465

1625

1503

1666

1541
1706
1577

1743
1612

1027
919

1067
954

1104
988

1138
1018
1173
1049

1205
1078
1241

1111

1283

1148
1326

1187
1371

1227

1419
1269
1456

1303

1498
1340
1538
1376
1586
1419
1628
1457
1671

1495

1713
1533
1754
1569

1792
1603

Jun

1023
921

1063
957

1100
990

1134
1020

1169

1051

1201

1081
1237

1113

1246

1150
1322

1189
1367

1230

1414
1272
1452

1306

1493

1343
1489
1379
1581
1422
1623
1460
1665

1498
1707
1536
1748
1573
1786
1607

Jul

995
920

1056
955

1099

989

1108
1019
1142

1050

1189

1079
1235
1112

1242
1149

1286
1188
1331

1228

1412

1271
1411
1304
1478
1342

1493
1377

1578
1421

1580
1458
1649
1497

1695
1534
1745
1571

1746
1605

Aug

1025
922

1065
957

1102

991

1136
1021
1170
1053
1203

1082
1239
1114
1280
1151

1324
1190
1369
1231

1416

1274
1454
1307
1495
1345
1535
1380

1583

1424

1625
1462
1668

1500

1710
1537
1751
1574
1789
1609

Sep

1020
929

1060
965

1097

999
1130
1029
1165
1061
1197
1090
1233

1123
1274

1160

1317
1200

1362
1241

1409

1284
1447
1318
1488
1355
1528
1391

1576
1435

1617
1473
1660

1512

1701
1550
1742
1587
1780
1621

Oct

1041
937

1081

974
1119
1008

1153
1039
1189
1070

1222
1100
1258

1133

1300

1171
1345

1211
1390

1252
1438
1295
1476
1329
1519
1367
1559
1404
1608

1448
1651
1486

1694

1525
1736
1563
1778
1601
1817
1636

Nov

1057
943

1098
980

1136
1014
1171
1045
1207

1077

1240

1107
1278
1140

1320

1178
1365
1218
1412

1260

1460
1303
1499
1338
1542

1376
1583
1412
1633
1457
1676
1496
1720
1535
1763

1573
1805
1611

1845
1646

Dec

1067
947

1108
984

1147
1018
1182
1049
1219

1081

1252

1111
1290
1145

1333
1183
1378
1223

1425
1265

1474
1308
1513
1343
1557
1381
1598
1418

1648
1463

1692
1502

1736
1541

1780
1580
1822

1617
1862
1653



PacifiCorp - RAMPP-3 High Forecast: Firm Load

California (Megawatt5)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK

ENERGY
PEAK
ENERGY

PEAK
ENERGY

PEAK

ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

106

113

119

124

128

133

139

144

149

156

163

168

175

182

190

196

203

210

218

225

Jan

190

122
202
130
213

137

223

143
230
148
239

153

248
159
258
166

269

172
280

180

291

187
303

194

314

201

327
210

340
218

352
226
349
234
361

242
374
251
387

259

Feb

176
106

187

113
197
123
206
124

213

128
220
133
229

143
255

144
248

150
258
156
269
168
279
168

322

175
322
182
314
197

325

196
337
203
348
210

361

225

373
225

Mar

158
101
168
107
177
113

185

118
191
122
198

126

206

131

214
136

223

142
232

148

242

154
251
160

260

166
271

173

282
180
292
186
302
193
313
199

324
206

335
213

Apr May

147
98

157
105

165
110
172

115
178

119
185
123

192
129
200

133
208

139

217

145
225

151
234
156

243
162
253
169
263

176
273
182

282
188
292

195
302
202

312

209

146

104

155
110
163

116
171
121
177
126
183

130

190

135
198
141

206

146

215
153
223

159

232

165

241

171
251
178
261
186
270
192
280
199
289
206

299
213

310

220

Jun

152
Ill
162
118
171
125
178
130

185

135

191

140

199
145
220

151
215
157

224

164

233

170
242
177
251
184
282
191
273
199
282

206
292
213
302
221
313

228
323

236

Jul Aug

169
121

173
129
187

136

198
142
205
147
207

152

218

158

230
165

239

171
249
179
256

186

269
193
272

200
291
208
299
217
313

225
316
232
327

240
343
249

359

258

155
108
165

115
173
121
181

126

188

131

194

136

202
141
210
147
219
153

228

159
237

166

246

172
255
178
266

186

277
193
287
200
297
207

307

214
318
222

329
229

Sep

117
94

125
100

131
105
137
110
142
114
147
118
153

123

159
128
166

133

173
138
180
144
187

150

194
155

202
161
210
168

217
174
225

180
232
186
241
193
249
200

Oct

133

91

141
96

149

102

155

106
161
110
166

113

173

118
180
123

187

128
195
133
203

139

211

144

219

149

228

155

237
162
246
168
254
173
263
179

272
186

282
192

Nov

150

96
159
102
168
108

175
113
181
117
188

121

195
125
203
131

211
136
220

142

229

147
238

153
247
159
257
165
268

172

277
178
287
184
297
191

307
197
318

204

Dec

180
118
192
125
202
132
211

138

219
143

226

148

235
154
245

160

255
166

266

173

276
180

287
187
298
194

310

202
323
211

334

218

346
226
358

233

370

242
383

250



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

1681

1794

1924

2045

2154

2259

2371

2469

2577

2694

2820

2918

3024

3139

3269

3376

3496

3617

3744

3845

Utah (Megawatts)

Jan Feb

2185
1726
2379
1842
2548
1969
2709
2100
2856
2212
2992
2319
3073

2427

3207
2535

3346
2646

3501
2765

3724
2887
3792
2995
3927

3104
4074
3222

4232
3347

4387
3465

4417
3589
4570
3713
4717

3833

4858
3947

2108
1697
2249
1810
2405
2005
2564
2064
2701
2174
2832

2280
2965
2471
3166
2492
3231
2601
3377
2718
3526
2939
3658

2944

3977
3052
4022
3167

4088

3408

4232
3407
4383
3528

4535
3650
4681
3902
4821
3880

Mar

2033
1631
2169
1741
2319

1861

2473
1984
2604
2090
2731
2192
2859

2294

2985
2396

3115
2500

3257
2614
3400
2728
3527
2831
3656

2934
3794
304S

3941
3163

4081
327S
4226
3392
4373
3509
4514
3622

4«48
3731

Apr May

1962
1579

2093
1684
2239
1801
2387
1920

2514
2023
2636
2121
2759
2220
2881
2318
3007

2419
3143

2529
3281

2640
3404

2739

3529
2839
3662
2947
3804
3061

3939

3169
4079
3282
4221
3396
4357

3505
4487
3610

2016
1583
2151
1689
2300
1806
2452
1926
2583

2028

2708

2127
2835
2226

2960
2325

3089
2427

3229
2536
3371
2647
3498
2747
3625

2847
3763
2955
3908
3069

4047
3178
4191
3292

4336
3406
4476

3515

4A10
3620

Jun

2380
1680

2540
1792
2716
1917
2896
2043

3050
2152
3198
2257
3348

2362
3462
2467
3648
2574
3814

2691
3981

2809
4131

2915
4281
3021
4400
31%

4615

3257

4779
3372
4949
3492
5121
3614
5286
3730

5444
3841

Jul Aug Sep

2603
1762
2799
1880
2871

2010
3167
2143
3336

2257

3525

2367
3539
2478
3823
2587
3990
2700

4171

2822
4209
2946
4518
3057
4718
3168
4861
3289

4879
3416

5227
3537
5454
3663

5644
3790
5588

3912
5953
4029

2425
1736

2588
1852
2767
1981
2950
2112
3108
2224
3259
2333
3411
2442

3562
2550
3717
2661
38M

2782
4056
2904
4209
3013
4362
3122
4527
3241
4703
3367
4869
3486
5043
3610
5218
3735
5386
3855

5546
3970

2178
1675
2324
1787
2485
1911
2650
2037
2791
2146
2926
2250
3063
2355
3199
2460
3338
2567

3490
2683
3643
2801
3779
2906
3917
3012
4066
3126
4223
3247
4373
3362
4528

3482

4686

3603
4836

3719

4981
3830

Oct

2118
1680

2259
1792
2416
1917
2576
2043
2713
2152
2845
2257
2978
2362

3110
2467
3246
2575
3393
2691
3542
2809
3675
2915
3808
3021
3953
3136
4106
3256

4251
3372
4403
3492
4556
3614
4702
3730
4843
3841

Nov

2161
1704
2305
1818
2465
1944
2628
2073
2768
2184
2903
2290
3039
2397
3173
2503
3312
2612
3462

2730
3614
2850
3749
2957
3886
3065
4033
3181

4189
3304

4338
3422
4492
3543

4648
36U
4798
3784

4941
3897

Dec

2182
1724
2328
1839
2490
1967
2655
2097
2796
2209
2932
2316
3069
2424
3205
2532
3345
2642

3496
2762
3650
2883
3787
2991
3925
3100
4074
3218
4231
3342
4381
3461
4537
3584
4695
3708
4846

3828
4991
3942



PacifiCorp - RAMFF-3 High Forecaat: Finn Load

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

239

250

260

271

280

291

304

318

333

351

370

384

398

414

432

447

464

481

499

513

South Idaho (Megawatts)

Feb MarJan

242
199
252
208

266

216
275
226
285
233
295

242

307
253

326

264
339
277

356
292
373

307

388
319
393
331

423
344
438
358
452
372
509

386
528
400
546
414
563
427

Apr May Jan

260
200

273
209

283

225
295
227
305
234

317

243
331

263

333
266

363
278

383
293
402

319

418
321

384

332
433
346

470
373
487

373
505
388
524
402

542
431
559
429

237
182

248
191

258
198
269
207
278
214
289
222

301

232
315

242
330

254
348

268
366
281

380

293
394
303

410

316

427
329
443
341
460

354

477
367
493

380
508
391

224
168

235
176
244

183

255
191

263
198
273

205

285
214

298

224
313

235
330

248
346

260

360
271
373

281

388
292
405
304
420
315
435

327
452
339
467
351
481

362

256

204
268

214
279

222

291
232
300
240

312

249
326

259
341
271
357

284

376
300

396

315
411
328

426
340
444
353
462
368

479
382
497
396
516
411
533
425
550
438

445
339
466

355
484
369
505

385

522
398
543
414

566
431
614

451
620

473
654

498
688

524

715
545
741
565
801
588
803
612
833
635
864

658

897
683
927
707
956
728

Jul

488
419
508

438
547
456
554
475
572
491
591
511
640
533

649
557

679
584

716
615
777
647
784
673

809
697
844
725
908
755
912
784
943

813
978
844

1048
873

1047
899

Aug Sep

430
343
451
359
468
373
488
390
505

403
525
418
547
437
572
457
600
478
632
504

665
530
691
551
716
571
745
595
776
619
805
642
835
666
867

691
896
715
924
737

332
248
348
260
362
270
377
282
390
292
405
303
423
316
442

330
463

346
488

365
513
384
534
399
553
414
576
430
599
448
622
465
645
482
669
500
692
517
714
533

Oct

259
208
272
218
282
226
295
236
305
244
316
253
330
264
345
276
362
290
381
305
401

321
417
334
432
346
450
360
468
375
486
389
504
403
523
419
541
433
557
446

Nov

233

190
244
199
253
207
264
216
273
223
284
232
296
242
310
253
325
265

342
279
360
294
374
305

388
317
403
329

420
343
436
356
452
369
469
383

485
396
500
408

Dec

216
162
226
170
235

176
246
184
254
190
264
197
275
2CK
288
215
302

226
318
238
334
250
347

260
360
270
375
280
390
292
405
303
420
314
436
326
451
337
464
348

, ^^^tt^. ^ ^4n*K-T»1-i'n»nrDinn tftn



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
Load Forecasting - Methodology Page l(tt

Annual

Calendar

Average

260

267

277

298

308

314

323

330

338

346

354

358

365

369

377

381

385

389

394

396

West Wyoming (Megawatts)

Jan Feb Mar Apr May J un

288
273
293
280
315
290
331
313

341
323
345

330
353

337
376
346
376
354
380

362

392
371
393

376
400

382
410
387
419

394

423
399
452
404
456

408
460
412

464
415

304
275
312
282
323
302
348
315

360
325
368
332
376
352
361
349

395
357
404
365

413
387
419
379
397
385
405
390

440
412
445
402

450

407

455
411
459

430
463
418

291
268
299
276
309

285
334
308

345
318
352

325
360

332
369
340
378

349
387

357
396
365
401

370
408
376
413
381

421
388
426
393
431
398
436

402
440
406

443
409

297
267
305
275
316
284
341
307

352
317
359
323
368

331
377
339

386
348
395
356

404
364
410
369
417
375
422
380
430
387

435
392
440

396
445
400
449

404
452
407

288

259
296
266
306

275
331
296

342
306
349
313
357
320
366
328
375
336

383

344
392
3S2
398

357
405
363
410
367

417
374
422
379
427
383

432
387
436
391

439
394

282
256
289
263
299
272
323
294

334
304
341
310
348
317

347

325

366
333
374
341

383

349
388

354

395

360
393
364
407
371

412
376
417
380
422
384
426
388

429
390

Jul

286
256

287
263

304
272
327
294
339

304

338

310
354
317
363
325

371
333

381

341
389
349
394
354
390
360
406
364

414
371

417
375
414

380

418
384
432

387
435
390

Aug Sep

285
25A
293
263
303
272
327
294
338
304
345
310
353
317
362
325
371
333
379

341
388
349
393

354
400
360
405
364
412
371
417
375
422
380
427
384
431
387

434
390

270
253
278
260
287
269
310
290
320
300
327
306
334
313
343
321

351
329
359
337
367
344
373
349
379
3SS
384
360
391

366

396
371
400
375
405
379
408
383
411
385

Oct

284
248
292
254
302
263
325
284
336
293
343
300
351
306
360
314
369
322
377
329
386
337
391
342
398
348
403
352
411
358
416
363
421
367
425
371
429
374
432
377

Nov

282
252
290
259
300
268
324
289
334
298
341
305
349
312
358
320

367
328
375
335
384
343
389
347
396
353
401
358
408
365
413
369
418
373
422
377
426
381
430
384

Dec

297
256
306
263
316
272
341
294
352
304
360
310
368
317

377
325
387
333
395
341
404
349
410

354
417
360
423
364

430
371
436
375
441
380

445
384
450
387
453
390



PacifiCorp - RAMPP-3 High Forecast: Firm Load

Total Company (Megawatts)

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
T ^-, ^ rm-n-lltm^ R/T^n^Tu^nl-^-^r V-nWl lOt

Annual

Calendar

Average

5656

5967

6291

6588

6846

7102

7400

7669

7966

8289

8640

8904

9196

9514

9881

10159

10470

10783

11122

11381

Jan

7974
6042

8463
6375

8914
6701
9322
7036
9689
7311

10040
7583

10394

7878
10802
8187

11208

8503
11658
8846

12192

9193
12550
9501

12926
9812

13388
10151
13866
10513
14306
10838
14672
11169
15110
11502
15541
11829
15948
12138

Feb

7838
5942

8274
6269
8697

6825
9130
6919
9484
7189
9837
7457

10220

8023

10683
8050

11032

8361
11479
8698

11929
9362

12332
9341

12747
9648

13271
9981

13652
10705
14076
10655
14507
10981
14940
11307

15366
12044
15770

11932

Mar

7333
5576

7740
5882
8136

6183
8541
6493
8874
6747
9205
6998
9563

7270
9938
7554

10323

7846
10740
8162

11162
8482

11538
8765

11917
9052

12332
9363

12771
9696

13169
9996

13571
10301
13976
10607

14374
10908
14752
11193

Apr May Jun

6854

5281
7234
5571
7605

5855
79M
6150
8299
6391
8609

6629
8944

6886
9295
7156
9655
7432

10045

7731
10440

8034
10791
8301

11145
8573

11532
8867

11943
9181

12314
9465

12691
9754

13070
10044

13442
10329
13795
10597

6630

5327
6997
5«19
7358
5906

7729
6203
8034
6446
8336

6687
8661

6946
9002
7218
9352

7498
9732

7800
10115

8106
10456
8377

10800

8652

11175
8949

11574
9267

11935
9554

12302
9847

12671
10140

13033

10427
13376
10700

7167
5491
7567
5793
7961
6089

8367
6396
8703
6648
9036
6898
9393
7168
9771
7450

10152

7741
10571

8057
10993
8377

11368
8658

11746
8943

12165
9253

12596
9585

12994
9883

13399
10189
13808
10496

14208
10797
14586
11081

Jul

7550
5802
7975
6122
8387

6435
8833
6759
9186
7025
9537

7290
9899
7576

10309
7876

10738

8185
11167
8520

11589
8860

12007
9159

12411
9462

12848
9791

13282
10142
13728
10460
14167
10785
14609
11111
14988
11431
15456
11733

Aug Sep

7462
5680

7880
5992
8290

6300
8712
6616
9060
6877
9405

7136
9777
7416

10167
7709

10566

8009
11001
83%

11440

8667
11829
8959

12222
9254

12651
9575

13106
9919

13520
10228
13941
10544
14365
10861

14781
11173
15174
11467

6895
5499
7279
5802
7657
6099
8044
6405
8363
6<58
8*80
6908
9021
7177
9379
7459
9745
7749

10143
8063

10546

8381
10903
8662

11263
8946

1165*
9255

12073
9584

12452
9883

12838
10186
13226
10491
13606
10790
13967
11073

Oct

7048
5480
7440
5782
7824
6079
8217
6384
8540
6<3*
8862

6885
9208
7153
9571
7434
9943
7722

10347
8035

10755
8351

11117
8630

11484
8914

11883
9221

12308
9550

12692
9846

13082
10148
13475
10452
13860
10749
14225
11031

Nov

7387
5718
7798
6033
8200
6343
8611
6660
8949
6922
9284
7181
9647
7461

10027
7753

10416

8053
10838

8378
11265
8708

11645
8999

12029
9295

12447
9615

12892
9958

13294
10267
13702
10581
14112
10897

14516
11207
14897
11500

Dec

7935
6043
8377
6377

8807
6703
9245
7038
9605
7313
99&3
7585

10351
7879

10758
8189

11174
8505

11626
8847

12082
9193

12489
9502

12901
9813

13350
10152
13827
10513
14257
10839
14692
11170
15131
11502
155*2
11828
15971
12138



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY

2002 PEAK
ENERGY

2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

1724

1782

1840

1893

1943

2000

2072

2134

2201

2275

2356

2416

2483

2561

2647

2705

2771

2838

2912

2963

Oregon (Megawatts)

Jan Feb

2915
1952
3012
2017
3101
2077

3200
2143
3227

2199
3380
2263
3492

2339
3607
2415
3720
2491

3845
2575
3970

2658

3953
2735
4063

2810
4329
2899
4461

2987
4427
3062
4535
3137

4643

3212
47S1
3286
4849
3354

2777
1916
2870
1980
2955
2112
3049
2104
3129
2159
3221
2222
3328

2378
3454

2371
3545
2446
3664

2528
3782
2703

3891
2685
4019
2759
414S
2846
4250

3037
4379
3006
4464
3080

4570
3153
4676
3342

4773
3293

Mar

2560
1743
2646
1801
2724
1855
2811
1914
2885
1964
2969

2021
3068

2089
3168

2157
3268
2225
3378

2299
3487
2374
3587
2442
3686

2510
3802
2588

3918

2667

4017
2734
4115
2801

4213
2868
4311
2935
4400
2996

Apr May Jun

2308
1598
2384
1651

2455
1700
2533
1755
2600

1801

2676
1853
2765

1915

2855

1978

2945
2040
3044

2108
3142

2177
3233
2239

3322

2301
3427
2373

3531

2446
3620
2507
3709
2569
3797
2630

3885
2691
3966
2747

2066
1615

2135
1669
2198
1718

2268
1773
2328

1819
2396
1873
2475
1935
2556

1998

2637
2061
2725
2130
2814

2199
2895
2262
2975
2325
3068
2398
3162
2471
3241
2533
3320

2595
3400
2657
3478
2719
3551
2775

2066
1565
2135
1617

2198
1665

2268
1717
2328

1763
2396
1814
2476
1875
2557
1936
2637
1997
2726
2064
2814

2131
2895
2192
2975
2252
3086
2323
3162
2395
3242
2A5A
3321

2514
3400
257S
3479
2635

3551
2689

Jul

2099
1640
2168
1695

2222

1745
2314
1800
2365
1848
2444
1902
2502
1965
2607

2029

2695
2093

2779
2163
2844

2233
2940
2298
3021
2361
3130
2435
3195
2510
3306
2S73
3372

2636
3454
2699
3516
2761
3629
281B

Aug Sep

2167
1647
2239
1702
2305
1753
2379
1809
2441

1856
2513
1910
2596
1974
2681
2038

2766
2103

2858
2173
2951

2244
3036
2308
3120
2372
3218
2446
3316
2522
3399
2584
3483

2648
356*
2711
M48
2774
3724
2831

2019
1606
20M
1659
2148
1708
2216
1763
2275
1809
2341
1862
2419
1924
2498
1987
2577
2049

2663
2118
2749
2187
2829
2249
2907
2312
2998
2384
3090
2457
3167
2519
3245
2580
3322
2642
3399
2703
3470
2759

Oct

2260
1622
2335
1676
2404
1726
2481
1781
2546
1828
2620
1881
2707
1944
2796
2007
2884
2071
2981
2140
3077
2210
3166
2273
3254
2336
3356
2409
3458
2484
3545
2545
3632
2607
3719
2670
3805
2732
3884
2788

Nov

2477
1793
2559
1853
2635
1908
2719
1969
2790
2020
2872
2080
2967
2149
3065
2219
3161
2289
3267
2366
3373
2442
3470
2513
3566
2582
367S
2663

3790
2744
3886
2813
3981
2882

4076
2951
4170
3019
4257
3082

Dec

2838
2002
2932
2069
3019
2130

31 IS
2198
3197
2256
3290
2322
3400
2399
3511
2477
3622
2556
3743
2641
3864

2727
3975
2805

4085
2883
4214
2973
4342
3064
4451
3141
4560
3218

4669
3295
4777
3371
4876
3441



PacifiCorp - RAMPP-3 Medium High Forecast: Finn Load

Washington (Megawatts)

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY

Annual

Calendar

Average

499

522

546

562

575

591

611

628

646

666

688

704

723

742

765

782

800

820

840

855

)in

775
571

812

597
827

622
853

643

869
658
899
676
925

696
951
717
976
739

1010

762
1036

784
1163

805
1193
826

1120

848

1151
872

1291
893

1322
915

1353
937

1383

958
1412
977

Feb

824
563
862

590
897
636

928
634
949
649

976
667

1005

711
1065

708

1067
729

1100

752
1132
802

1162
795

1090

816
1259
838

1258
891

1185

882

1321
903

1352
925

1382

979
1411

965

Mar

688
485
720

507
749
528

774
546
793
559

815

574
839

591

864
609

890
628

918

647

945
666

970
684

996
702

1022
721

1050
741

1077
759

1103
777

1129

796
1154
813

1178
830

Apr May Jun Jul Aug Sep

628

440

657
460

684
479

707
495
724
507
744
521
766
536

790
553

813

569
838

587
863
604

886
620

909
637

934
654
959
672
983
688

1007
705

1031
722

1054
738

1076
753

573

448

599
469
624
488
645

504
660
516
679
531

699

546
720

563
742

580
765
598

787
615

808
632
829
648

852
666
875
684
897
701
919
718
940
735
961
752
981
767

569
430

595
450
620
468
641
484

656
495
674
509
694

524
715
540
737
556
759
574
782

591
803

606
824
622

890

639

869
656
891
673
912
689
934

705
955
721
974
736

649
494
680

517
770
538

752
556
750

569

785
585
863

602

833
621

872
639
890

659
972
678
917
697

941
715
984
734

1080

754
1038

773

1042
792

1066

810
1187
828

1153
845

712
476
745
498
776
519
802

536
821
549
844

564
869
581

896
598

922
616
951
635
979
654

1005
672

1031
689

1059
708

1088
727

1115
745

1142
763

1169
781

1195
799

1220
815

697
499
729
522
759
543
785
561
803
575
826
591
850
608
876

627
902

646
930
665

958
685

983
704

1009
722

1036
741

1065
762

1091
781

1117
799

1144
818

1169
837

1193
854

Oct

673
491
704
514
733
535
758
553
776
566
797
582
821

599
846
617
872
636
898
656
925
675
950
693
974
711

1001
730

1028
750

1054
769

1079
787

1105
806

1129
824

1153
841

Nov

722
510
755
533
78*
556
813
574
832
588
855
604
880
622
908
641

935
660
964
681
992
701

1019
719

1045
738

1073
758

1103
779

1130
798

1158
817

1185
837

1211
856

1236
873

Dec

808
588
845
616
880
«41
910

663
931
678
957
697
985
717

1016
740

1046
762

1078
785

1110
808

1140
830

1170
852

1201
875

1234
899

1265
921

1295
943

1326
96*

1356
987

1383
1008



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

32

34

35

37

38

39

40

41

43

44

46

47

49

50

52

54

55

57

59

60

North Idaho (Megawatts)

Feb MarJan

61
41

64
43
68
44

70
46
71
47
73
49
76
50
80
52
81

54
85

56
86
58
92
59
95
61

98
63

101
66

105
67

108
69
Ill
71

114
74

118
76

Apr May Jun

63
41

66
43
69
4<
71
46
73
47
75
49
78
52
70
52
83
54

86
56

89
60

92
59
92
61
86
63

102
68

103
68

107
69

110
72

114
76

117
76

54
37
56
38
58

40
60
41
62

42
64

44
66
45
68
47
70
48
73
50

75
52
78
53
80
55
83
57
86

59
88
60

91
62
94
64
97
66
99
68

46
32
48
34
so
35
52
36
54

37

55
38
57
40

59
41

61
42
63

44

65
45
67
47
69
48
72
50

74
52
76
53
79
55
81
56
83
58

86
60

42
28
44
29
45
30
47
32
48
32
50
33
52
35
53
36
55
37
57
38
59
39
61

41
63

42

65
43

67
45
69
46
71
48
73
49
75

50

78
52

38
27
40
28
42

29
43
30
44
31
46
32
47
33
49
34

50
35
52
37
54
38
56
39
57
40
54
42
62
43
63
44
65
46

67
47
69

48
71
50

Jul

33
27
36
28
43
29
38
30
38

31
41

32
49
33
44
34

45
35
47
37
56
38
49
39
51
40
53
42
63
43
56
44
57
46
59
47
71
48
63
50

Aug Sep

39
27
41
28
43
29
44
30
46
31
47
32
49
33
50
34
52
35
54

37
56
38
57
39
59
40
61
42
63
43
65
44
67
46
69
47
71
48

73
so

38
28
40
29
42
30
43
32
44
32
46
33
47
34

49
36
50
37
52

38
54
39
56
41
57

42
60
43
62
45
63
46
65
47
67
49
69
50
71
52

Oct

43
29
45
31
47
32
49
33
50
34
51
35
53
36

55
37
57
39
59
40
61
41
63
43
65
44
67
46
69
47
71
48
73
50
75
51
78
53
80
54

Nov

50
35
52
37
54
39
56
40
58
41
59
42
61
44
63
45
65
47
68
48
70
50
72
51
74
53
77
55
80

57
82
58
84
60
87
62
90
64

92
66

Dec

57
38
59
40
61
41
64
43
66
44
68
45
70
47
72
49
74
50
77
52
80
54
82
55
85
57
88
59
91
61
93
63
96
65
99
67

102
69

105
71



FacifiCorp - RAMPP-3 Medium High ForecaBt: Fimi Load

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK
ENERGY

2001 PEAK
ENERGY

2002 PEAK
ENERGY

2003 PEAK
ENERGY

2004 PEAK
ENERGY

2005 PEAK
ENERGY

2006 PEAK
ENERGY

2007 PEAK
ENERGY

2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

102

106

110

114

116

120

124

127

130

134

138

142

146

150

156

159

164

168

173

178

Montana (Megawatts)

Jan Feb Mar Apr May Jun Jul Aug

161
121
167
126
174
131

180
135
185
139
189

142

195
147
201

151
206

155
210
160

219

164
224

169
230
174
238
179

246
185
251
190
258
195
265
200

273
206

280
211

158

119
164
124
171
133

177
133
181

136
186
140

191

149
197
148

202
152
208
157
215
167
221

166
212
171
234
176
241
188
234
186
255
191
262

197

269
209

276
208

148
112

154
117
159
121

165

126
169
129
174
132

179

136
184
140

189
144

195
148
201

153
206

157
212
161
219
166

225
171
232
176
238
181
245
186

251
191
258
196

136

100
142
104

147
108
152

112
156
114

160
117
165

121
170
124

174
128

180
132
185

135

190
139

196
143
202
148
208

152
214
157
220
161
226
165
232
170
238
174

120
93

125
97

130
100
134
104

138
107

141
109
14S
113
150
116

154
119
158
123
163
126

168
130

172
134
178
138
183

142
188
146
193
150
199
154
204
158
210
163

115
90

119
94

123
97

128
101

131
103

135
106

139

109
143
112

147
116

151
119
155

122
160
126

164
130
156
133
175
138
179
141
184
145
189
149

195
154
200
158

104
87

108

91

127
94

117
97

119
100

123
102
143

106
130
108

134
112
138
115
160

118
145
122

149
125
155
129
180

133
163
137
166

140
172
144
200
148
181
152

119
87

124
91

129
94

133

97
137
100
140
102
144

105
148
108

153
112
157
115
162
118
166
122
171
125
176
129
182

133

187
137
192
140
197
144
203
148
208
152

Sep

125
91

130
95

134
99

139
102
143
105
147
107
151
Ill
155
114
160
117
164
120
169
124
174
128
179
131
184
135
190
139
196
143
201
147
206
151
212
155
218
160

Oct

131
97

136
101
141
105
146
109
150
112
154
114
158
118
163
121
167
125
172
128
177
132
182
136
187
140
193
144
199
149

205
153
210
157
216
161
222
166
228
170

Nov

140
109
145
114
150
118
1%
122
160
125
164
129
169
132
174
136
179
140
184
144
189
148
195
153
200
157
206
162
213
167
219
171
225
176
231
181
237
186

244
191

Dec

157
113
163
118
169
122
175
127
179
130
184
133
190
137
195
141
200
145
206
149
212
154
218
158
225
163
232
168
239
173
245
178
252
183
259
188
266
193
273
198



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY

2001 PEAK
ENERGY

2002 PEAK
ENERGY

2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY

2013 PEAK
ENERGY
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East Wyoming (Megawatts)
Annual

Cri.ndar Jan FA M>, Apr M.y J"n J"l Aug Sep Oct N^ Dec

993 1009 1019 973 1000 997 989 998 993 1014 1029 1039
907 921 910 911 900 895 897 896 898 905 913 919 ^922

1018 1041 1051 1003 1031 1028 1022 1030 1025 1046 1062 1072
936 '950 "939 939 928 923 925 924 926 933 941 947 951

1049 1070 1081 1031 1061 1057 1055 1059 1053 1075 1092 1102
965 "977 1000 966 954 949 951 950 952 %0 968 974 978

1070 1095 1105 1055 1085 1081 1053 1083 1078 1100 1116 1127
984 "999 "988 988 976 971 973 972 974 981 990 996 1000

1098 1120 1130 1079 1109 1106 1100 1107 1102 1125 1142 1153
1006 1021 1010 1010 998 993 995 994 9% 1004 1013 1019 1023

1122 1143 1154 1102 1133 1129 1097 1131 1125 1148 1166 1177
1027 1043 1031 1031 1019 1013 1016 1014 1017 1025 10M 1040 1044

1149 1171 1182 1128 1160 1156 1154 1158 1152 1176 1194 1205
1055 1068 1094 1056 1043 1038 1040 1039 1041 1049 1059 1065 1070

1176 1178 1215 1159 1192 1188 1155 1190 1184 1208 1227 1239
1081 1098 1085 1085 1072 1066 1069 1068 1070 1078 1088 1095 1099

1214 1237 1250 1193 1226 1222 119S 1224 1218 1243 1262 1274
1112 1129 1116 1117 1103 1097 1100 1098 1101 1109 1119 1126 1131

1249 1273 1285 1227 1261 1257 1226 1259 1253 1279 1298 1311
1144 1161 1148 1149 1135 1129 1131 1130 1132 1141 1151 1159 11«3

1287 1311 1323 1263 1299 1294 1292 1296 1290 1317 1337 1350
1181 1196 1225 1183 1168 1162 1165 1163 1166 1175 1185 1193 1198

1359 1339 13S2 1290 1327 1322 1313 1324 1318 1345 1366 1379
1203 1222 1208 1208 1193 1187 1190 1188 1191 1200 1211 1219 1223

1391 1354 1385 1321 1359 1354 1340 1356 1350 1377 1398 1412
1232 1251 1237 1237 1222 1216 1218 1217 1220 1229 1240 1248 1253

1371 1372 1415 1350 1388 1348 1352 1386 1379 1407 1429 1443
1259 1278 1264 1264 1249 1242 1245 1243 1246 1256 1267 1275 1280

1411 1439 1453 1387 1426 1421 1419 1423 1416 1446 1468 1482
1297 1313 1345 1298 1283 1276 1279 1277 1280 1290 1302 1310 1315

1493 1452 1485 1417 1457 1453 1416 1455 1448 1478 1500 1515
1322 1342 1327 1327 1311 1304 1307 1305 1308 1319 1330 1339 1344

1525 1503 1518 1449 1489 1485 1477 1487 1480 1510 1533 1548
1351 1371 1356 1356 1340 1333 1336 1334 1337 1348 1359 1368 1373

1557 1534 1549 1479 1521 1516 1500 1518 1510 1541 1565 1580
1379 1400 1384 1385 1368 1360 1363 1362 1365 1376 1388 1397 1402

1588 1565 1580 1508 1550 1545 1543 1548 1540 1572 1596 1611
1410 1428 1462 1412 1395 1387 1390 1389 1392 1403 1415 1424 1430

1616 1593 1608 1535 1578 1573 1537 1576 1568 1600 1625 1640
1432 1453 1437 1437 1420 1412 1415 1414 1417 1428 1441 1450 1456



PacifiCorp - RAMFP-3 Medium High Forecast: Finn Load

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY

2011 PEAK
ENERGY

2012 PEAK
ENERGY

2013 PEAK

ENERGY
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Annual

Calendar

Average

101

105

109

112

115

119

124

127

132

137

141

145

150

155

161

165

170

175

181

185

California (Megawatts)

Jan Feb Mar Apr May

182
117
189
121
196
126
202
130
207
133
214

137
221
142
229

147
237

152
245
157
253
163
251
168

258
173

278
179
288
185
285
190
293

196
301
202
310

208
319
214

168
101
175
105
181
113

186

112
192
116

197
119
204

128
226
128

219
132

227
137
234

146

241
146
277
150
275
155
266
167
305
165
282

170
290
175
299
187
308
185

151
96

157
100
162

103
167

107

172
110
177
113
184
117
190

121
196

125
203

130
210
134
217
138
223

142
231
147

239

152
246
157
253
161
261
166

269
171
276
176

141
94

146

98
151
101

156

104
161

107
165

Ill

171
115
177

118
183

122
190
127

196

131
202
135

208
139

215
144
223

149
230
153
236

158

243
163

251
167
258
172

140
99

145
103

150
107
155
110
159
113

164
117
170
121
176
125
182
129

188
134
194

138
200
143

207
147
214
152
221
157
228
162
234

167
241
171
248
177
256
182

Jun

146
107
152

Ill
157
115
162

118
166
121

171
125
177

130
183
134

190
139
196

144
203
148
209

153
216

158
240

163

231
169
238
174
245
179
252
184
259
189
267
195

Jul Aug Sep

157
116
162
121
172
125
180
129

177
132
190

136
195
141
204

146
211

151
218
156

223
162
225

167
231
172
248
178

254
184

264

189
263

195
271
200
285
207
296
212

148
103
154
107
159
Ill
164
115
169
118
174
121
180
126
186

130
193
135
200
139
2( 
144
213
149
219
153

227
158
235
164
241
169
249

174
256
179
263
184

271
189

112
90

117
94

121
97

124
100
128
103

132
106
137
109
141
113
146
117
151
121
156
125
161
129
166
133
172
138
178
142
183
147
188
151
194
155
200
160
205
165

Oct

127
87

132
90

137
93

141
96

145
99

149

102
154
10«
160

109
165
113
171
117
177
121
182
124
188

128
194
132
201
137
207
141
213
145
219
150
226
154
232
158

Nov

143
92

149
96

154
99

159
102
163
105
168
108

174
112
ISO
116
186

120
193
124
200
128
206
132

212
136
219
141
227
146
234
ISO
240
154
247
159
255
164
262
168

Dec

173
113
179
117
186
121
191
125
197
128
203
132
210
137
217
142
225
147
233
152
240
157
248
162
256
167
264
172
273
178
281
184
290
189
298
195
307
200
316
206



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Utah (Megawatta)
Annual

Calendar Jan Feb Mar Apr May Jun
Average

2109 2037 1964 1895 1947 2300
1624 1668 1639 1576 1525 1530 1623

2272 2151 2074 2002 2057 2429
1716 1761 1732 1665 1611 1616 1714

2413 2278 2196 2120 2178 2572
1822 1865 1899 1763 1706 1711 1815

2541 2402 2316 2236 2297 2713
1916 1967 1934 1859 1799 1804 1914

2648 2506 2416 2332 2396 2830
1999 2052 2017 1939 1876 1882 1997

2700 2604 2511 2423 2490 2940
2077 2132 2096 2015 1950 19S6 2075

2800 2701 2604 2514 2582 3050
2160 2211 2252 2090 2022 2028 2152

2893 2857 2695 2601 2672 3156
2229 2288 2250 2163 2093 2099 2227

2992 2893 2789 2692 2766 3267
2307 2369 2328 2239 2166 2173 2305

3102 2999 2891 2791 2867 3386
2392 2455 2414 2320 2245 2252 2390

3222 3108 2997 2892 2972 3509
2486 2545 2591 2405 2327 2334 2476

3228 3204 3089 2982 3063 3618
2555 2623 2579 2479 2399 2406 2553

3326 3462 3182 3072 315A 3727
2633 2702 26S7 2554 2471 2479 2630

3528 3482 3284 3170 3257 3809
2716 2789 2741 2635 2550 2558 2714

3638 3517 3391 3274 3363 3972
2813 2880 2932 2722 2634 2641 2802

3650 3780 3492 3371 3463 4090
2889 2965 2915 2803 2712 2720 2886

3759 3730 3597 3472 3567 4212
2975 3054 3002 2887 2793 2801 2972

3869 3840 3702 3574 3672 4336
3063 3144 3091 2971 2875 2884 3060

3974 3943 3802 3670 3770 4453
3154 3229 3287 3051 2953 2961 3142

4072 4041 3896 3761 3864 4563
3223 3308 3252 3127 3026 3035 3220

Jul Aug Sep

2534
1702

2677
1798
2719

1904
2968
2008
3118

2094
3216
2176
3224
2257
3452
2336
3572
2418
3703
2506
3710
2597
3987
2677
4107
2758
4206
2846
4199

2939
4473
3027
4642
3117
4778
3209
4707
3295
4990
3377

2343
1677

2475
1772
2621
1876
2764
1979
2883
2064
2996
2145
3107

2224
3216
2302

3328
2382
3450
2470
3576
2559
3*86

2639
3797
2718
3918
2805
4047
2897
4167
2983
4292
3072

4418

3162
4537
3248
4649
3328

2104
1618
2223
1709
2354
1810
2482
1909
2589
1991
2690
2069
2790
2146
2888
2220
2989
2298
3098
2382

3211
2469
3310
2545
3410
2622

3519
2706
3634

2794
3742
2877
38M
2964
3967
3051
4074
3133
4175
3210

Oct

2046
1623
2161
1714
2288
1815
2413
1914
2517
1997
2616
2075
2713
2152
2807
2227
2906
2305
3012
2389
3122
2476
3218
2553
3315
2630
3421
2714
3533
2802
3638
2886
3747
2972
3857
3060
3961
3142
4059
3220

Nov

2087
1646

2205
1739
2335
1842
2462
1942
2568
2026
2669
2105
2768
2183

2865
2259
2965
2339
3073
2424
3185
2512
3284
2590
3383
2668
3491
2753
3*05
2843
3712

2928
3823
3016
3936
3104
4042
3188
4141
3267

Dec

2108
1665

2227
1759
2358
1863
2487
1965
2594
2049
2696
2129
2796
2208

2893
2285
2995
2366
3104
2452
3217
2541
3317
2620
3417
2699
3526
2785
3641
2876
3749
2962
3862
3050

3975
3140
4082
3224
4183
3304



PacifiCorp - RAMPP-3 Medium High Forecast: Firm Load

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

232

239

245

2SO

255

262

272

281

292

305

319

328

337

348

360

370

381

392

403

411

South Idaho (Megawatts)

Jan Feb Mar Apr May

234

193
236
199
249

203

253
208
259
212

266
218

274

225
286
234

296
243

309
254
322

264

360
273
370

281

356
290

367

299
406
308
418
317
430
326

441
334
451
342

253
194
260
200
266
211
273

209

278
213
286

219
295

234

294
235
318

244
332

255
346
275

357

274
326
282
365
291
392

311

359
309
415
318
427
327
438

348

447
343

230

177
237
182

242

186
248
191
253

195
260
200

268
207
278

214
289
222

302
232

315
242
325
250
334

257
345
266

356
274
367
282

377
290
388
299
398
306
407
313

218
164
224

169
229
172

235
176
240
180

246
185
254
191
264
198
274

206
286

215
298
224

308

231
317
238

327
246

338

254
347
261
357
268
368

276
377
283
386
290

249
198
256
204
261

208

268
214
274

218
281

224
290
231

301
240
313

249
327
260

341
272
351
280

361

288
373
297
385

307
396
316
408

325
420
335
431
343

440
351

Jun

432
330
445
339

455
346
466

355
476
363
489
372
505
385
523
399
544
414
568
433
592

451
611
466
628
479

674
494
670
511
689
525
709
540
730
556
749
571
765
583

Jul Aug

472
407

487
419
514
428

511
439
518

448
535

460
571

475
573
492
595
511
622

534

669
557
666

575
684

591
710
610
757

630

754
648
774
667

795
687
846
704

839
720

418
334
431
343
439
351
451
359
460
367

472
377
488
389
506
403
526
419
549
438
572
457
591
471
608

485
627
500
648
517
666
S31
685

547
706
563
724
577

740
590

Sep

323
241
333
249
339
254
348
260
355
265
365

273
377
282
391
292
406

303
424
317
442
330
456
341
469
351
484
362
500

374
514
384
529
396
545
407
559
418
571
427

Oct

252
202
260
208
265
212
272
218
277
222
285
228
294
235
305
244
317
254
331
265
345
276
356
285
366

293
378
303
391
313
402
322
413
331
426
341
437
349
446
357

Nov

226
185
233
190
238
194
244
199
249
203
256
209
264
216
274
224
284
232
297
243
310
253
320
261
329
268
339
277
3SO
286
360
294
371
303
382
312
392
320
400
327

Dec

210
157
216

162
221
165
227
170
231
173
238
178
245
184
254
190
264
198
276
207
288
215
297
222
305
229
315
236

326
244
335
251
345
258
355
265
364
272
372
278
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West Wyoming (Megawatts)

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK
ENERGY

2001 PEAK
ENERGY

2002 PEAK
ENERGY

2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

250

255

267

263

270

274

279

284

289

294

300

301

305

307

311

312

314

316

318

317

Jin

275
262
280
268
303
279
292
276
297
283
305
288

305
292

317

298

322
303

327

308

332

313
353
316
357
320
342

322
345
326
366
328
368
330

370

331
371
332

372
333

Feb

292
264
299
270
311
291
307
278
316
285
320

290
326
305

308
300
338
306

344

311
349

327
352
318

329
322
331
324
363
340

337
330
367
332

369

333
370
347

371
335

Mar

280
258
286

264
298
275
294
271
302
279
307

283
312
288

318
293
324
299
329

303

334

308
337
311
341
315
343
317
348

321

350
322
352
324
353
326
354
327
355
327

Apr May Jun

286
257
292
263
304
274
300
270
309
278
313

282
318
287

324
292
330
298

336

302
341
307
344

310
348
313
350
316
355
319
357
321

359
323
361
325
362
326
362
326

277
249
283
254
295
265
292
261
300

269
304

273
309
277
315
282
321
288
326

292
332
297
334

300
338

303

340
305

344
309
347
311
349
313

350

314
351
315

352
315

271
247
277
252
288
263
285
259
293
266
297
270
302

275
308
280
313

285
318
290
324
295
326
297
330

301

327
303

336
306
338
308
340
310

342
311
343
312

344
313

Jul

269
246

270
252

293

262

288
259
289
266
302

270
307
275
312
280
318
285
318
290
329
295
319
297
329

300

336
302

342
306
342
308
332
310
340

311
349
312

349
313

Aug Sep

274
246
280
252
292
263

288
259
296
266
301

270
306

275
311
280
317
285
322
290
328
295
330
297
334

300
336
302

340

306
343
308
345
310
346
311
347

312
348
313

260
243
266
249
277
259
273
256
281
263

285

267
290
271

295
277
301
282
306
286
311
291
313
293
317

297
319
299

323
302

325
304
327
306
328
307
329
308
330
309

Oct

273
238
279
243
291
254
287
250
295
257
299
261
304
265

310
271
316
276
321
280
326
285
329
287
333

290
335
292
339
296
341
298
343
299
345
301
346
302
346
302

Nov

271
242
277
248
289
258
285
255
293
262
298
266
302
270
308
275
314
280
319
285
324
290
327
292
331

295
333
297
337
301
339
303
341
305
343
306
344
307
344
307

Dec

2M
247
292
252
305
263
301
259
309
266
314
270
319
275
325
280
331
285
3%
290
342
295
345
297
349
301
351
303
355
306
357

308
360
310

361

311
362

312
363
313



PacifiCoq? - RAMPP-3 Medium High Forecast: Finn Load

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

5473

5695

5938

6131

6318

6509

6736

6932

7152

7390

7654

7843

8057

8289

8563

8758

8982

9206

9450

9624

Total Company (Megawatts)

Jan Feb Mar Apr May

7706
5845

8050

6082
8379
6323
8661

6546

8860
6745
9148
6949

9437
7171
9740
7400

10045

7635
10382

7888
10727
8145

10983

8370

11284

8598
11660
8847

12006
9112

12272
9346

12586

9584
12901
9823

13205
10054

13489
10269

7582
5749
7888
5981
8197
6440
8488

6438

8744
6633

9008

6833
9298

7303
9648

7276
9902
7507

10231
7756

10S66

8295
10860

8229
11162
8454

11549
8698

11829
9279

12134

9188
12444

9422
12755
9657

13056
10237
13337
10094

7093
5395
7380
5613
7670
58M

7942
6042
8183

6226
8431
6414

8701
6618

8981

6829
9266

7046
9574
7279

9888
7516

10162
7722

10440
7933

10744
8161

11068

8405
11353
8621

11643
8840

11935
9060

12216
9273

12478
9471

6631
5110
6899
5317
7172

5529
7427
5724

7653

5898
7885

6076

8138
6270

8399
6469

8666

6674
8954

6895

9247
7120
9503
7315
9763

7513
10046

7729

10348
7960

10615
8164

10886

8371
11159
8580

11421
8781

11666
8967

6414

5154
6676

5363
6943
5576
7191

5773
7412
5949
7637
6128
7883

6323
8136

6525
8395
6733

8675
6956
8959
7183
9208
7381
9460
7581
9734

7799
10027
8032

10286
8239

10550
8449

10815
8660

11071
8862

11309
9051

Jun

6934
5314
7220
5529
7512
5749
7787
5952
8029
6134

8277
6320

8545
6522
8822

6731
9106

6947
9414
7180

9728
7417

10000
7621

10276

7830

10584
8056

10897

8299
11183
8512

11473

8731
11766
8951

12047
9162

12308
9358

Jul Aug

7306
5615
7611
5843
7915
6074
8220

6290
8475
6481
8733
6678

9005
6892

9309
7114

9637

7343
9941
7590

10254
7842

10562

8059

10854
8280

11174
8520

11489
8777

11813
9004

12126

9236
12436
9469

12703
9693

13038
9901

7220
5496
7519
5719
7823
5947
8109

6158
8360
6346

8617
6539
8896

6748
9184

6965
9480
7188
9800
7429

10125

7674
10409
7886

10696
8102

11009
8337

11342

8588
11638
8809

11941
9036

12244
9263

12536
9482

12808
9685

Sep

6672
5321
«947
5538
7227
5759
7489
59M
7720
6146
7956
6332

8213
6534
8477
6743
8749
6958
9042

7190
9340
7426
9600
7630
9864
7838

10151
8064

10457
8306

10729
8520

11006

8738
11284
8957

11552
9167

11801
9363

Oct

6819
5303
7097
5519
7381
5740
7646
5945
7880
6127
8120
6312
8382
6514
8651
6722
8927
6936
9224
7\ 
9527
7401
9792
7605

10060
7812

10353
8037

10665
8279

10941
8492

11221
8709

11503
8927

11775
9137

12029
9332

Nov

7146
5532
7437
5757
7733
5987
8011
6200
8255
6389
8507
6582
8781
6793
9063
7010
9352
7233
9663
7473
9980
7717

10257
7930

10539
8146

10846
8381

11173
8633

11462
8855

11756
9081

12051
9308

12336
9527

12602
9731

Dec

7675
5846
7986
6084
8301
6324
8597
6549
8857
6748
9126
6952
9419
7174
9722
7404

10031

7639
10365
7891

10703
8148

IIOOI
8373

11303
8602

11633
8851

11983
9116

12293
9351

12607

9589
12923
9828

13228
10059
13512
10274
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1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK
ENERGY

2001 PEAK
ENERGY

2002 PEAK
ENERGY

2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Oregon (Megawatts)
Annual

Calendar Jan Feb Mar Apr M.y J"n Jul Aug Sep Oct Nov Dec
Average

2740 2697 2486 2241 2006 2006 2046 2104 1960 2194 2405 2755
1674 1895 1861 1693 1552 1568 1519 1592 1600 1S59 1575 1741 1944

278S 2741 2527 2278 2039 2040 2079 2139 1993 2231 2445 2801
1702 1927 1891 1721 1578 1594 1544 1619 1626 1585 1601 1770 1976

2834 2789 2571 2317 2075 2075 2097 2176 2028 2269 2487 2850
1737 1960 1993 1751 1605 1622 1572 1647 1654 1612 1629 1801 2011

2892 2847 2625 2365 2118 2118 2160 2221 2070 2316 2539 2909
1768 2001 1964 1787 1638 1655 1604 1681 1689 1646 1663 1838 2052

2935 2889 2664 2400 2149 2150 2192 2254 2100 2351 2577 2952
1794 2031 1993 1813 1663 1680 1628 1706 1714 1670 1688 1866 2083

2989 2942 2712 2444 2188 2189 2222 2295 2138 2394 2623 3005
1826 2067 2030 1846 1693 1710 1657 1737 1745 1701 1718 1900 2121

3055 3007 2772 2499 2237 2238 2261 2346 2186 2447 2682 3072
1873 2113 2149 1888 1731 1749 1695 1776 1784 1739 1757 1942 2168

3123 3089 2834 2554 2287 2300 2332 2398 2234 2501 2741 3140
1908 2160 2121 1929 1769 1787 1731 1815 1823 1777 1796 1985 2216

3189 3138 2893 2607 2335 2344 2387 2449 2281 2554 2799 3206
1948 2206 2165 1970 1806 1825 1768 1853 1862 1814 1833 2026 2262

3262 3211 2960 2667 2388 2389 2426 2505 2334 2612 2863 3280
1993 2256 2215 2015 1848 1867 1809 1896 1904 1856 1875 2073 2315

3335 3283 3026 2727 2442 2442 2468 2561 2386 2671 2928 3354
2044 2307 2346 2060 1889 1909 1850 1938 1947 1898 1918 2120 2367

3399 3346 3084 2780 2489 2489 2538 2610 2432 2722 2983 3418
2077 2351 2308 2100 1925 1945 1885 1976 1984 1934 1954 2160 2412

3461 3423 3140 2830 2534 2534 2585 2658 2476 2772 3038 3480
2115 2394 2350 2138 1960 1981 1919 2011 2020 1969 1990 2199 2456

3537 3499 3209 2892 2590 2612 2641 2716 2531 2832 3104 3557
2161 2446 2402 2185 2003 2024 1961 2056 2065 2012 2034 2248 2510

3616 3559 3281 2957 2648 2648 2676 2777 2587 2896 3174 3636
2217 2501 2543 2234 2048 2069 2005 2102 2112 2057 2080 2298 2566

3683 3625 3342 3012 2696 2697 2738 2828 2635 2949 3232 3703
2250 2547 2501 2275 2086 2108 2042 2140 2150 2095 2117 2340 2613

3751 3<92 3404 3067 2746 2747 2790 2880 2684 3004 3292 3772
2292 2595 2547 2317 2124 2147 2080 2180 2190 2134 2157 2384 2662

3820 3760 3466 3124 2797 2798 2841 2934 2733 3059 3353 3842
2335 2642 2594 2360 2164 2186 2118 2220 2230 2174 2196 2428 2711

3889 3828 3529 3181 2848 2848 2878 2987 2783 3115 34U 3911
2384 2690 2736 2403 2203 2226 2157 2261 2271 2213 2236 2472 2760

3952 3909 3586 3231 2893 2894 2943 3035 2827 3165 34A8 3974
2415 2734 2683 2441 2238 2261 2191 2297 2307 2248 2272 2511 280A



PacifiCorp - RAMPP-3 Medium Forecast: Finn Load

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

200S

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK

ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

492

510

528

541

550

562

577

589

603

617

634

645

659

673

690

701

714

727

742

752

Washington (Megawatta)

Jan Feb Mar Apr May Jun Jul Aug

812
562

842

S83

870

602

892
618
908

629
928
642

949

657
972

673
995

689
1019

706

1044
722

1066

738
1087

753
1111

769
1135

786
1157

801

1179
816

1201
832

1222
846

1241
859

811
555

841

575
869

616
892
610

908

621
927
634

949
672

999
664

995

680
1019
697

1043
739

1065

728
992
743

1141
759

1134
803

1156

791
1178
806

1200
821

1221
865

1138
848

677
477
702
495

726

511
744
525

758
534
774
545
792
558

811
572

830
585

850

599
870

614

889
627
907
639
926
653

947
667

965
680
984
693

1002
706

1019
719

1035
730

619
433
642
449
663

464
680
476

692

484
707
495

723
S06

741
519
758
531

777
544
795

557
812
568
828
580

846

592
865
605

882
617
898
629
915
641
931

652

946
662

564
441
585
458

604
473
620
485

631
493
645

504
660

516
676

528
692
541
708
554

725
567
741
579

756

591
772
603
789

617
804
629
819
641
835
653
849
664
863

674

560
423
581
439
600
453

616

465
627
473

641
484
655
495
706

507
722

519
704
531

720
544
735

555
750
567
806
579
783

592

799
603

814

615
829
626
843
637

857
647

653
486
676

504

746
521
722
534
731
544
733
556

814

568
781
582
813

596
806
610

895
625
856

638
874
651
892
665

974
680
912
693

929
706
947
719

1048
732

986
743

702
469
728
486

752
502
771
515
785
524
802
536

820
548
840

561
860
575
881

589
902
603
921
615
940
628
960
641
981

655
1000
668

1019
681

1038
693

1056

705
1073
717

Sep

686
491
712
509
735
526
754
540
768
549
784
561

802
574
822
588

841
602
862
617
882
631
901
645
919
658
939
672

959

686
978

700
997
713

1015
727

1033

739
1049

751

Oct

663
484
688
502
710
518
729
532
742
541
758
553
775
565
794
579
813
593
832
607
852
622
870
635
888
648
907
«62
927
676
945
689
963
703
981
716
998
728

1013
740

Nov

711
S02
737
521
762
538
782
552
795
562
812
574
831
587
852
601
872
616
893
631
914
646

933
659
952
672
973
687

994
702

1013
716

1033
729

1052
743

1070
756

1087
768

Dec

796
579
825
601
852
621
875
637
890
648
909
662

930
677
953
694
975
710
999
728

1023
745

1044
761

1066
776

1088
793

1112
810

1134
826

1156
841

1177
857

1197
872

1216
886

1 n-, -1 V^.fv^. f^t-, -. lUTn+tt-. ^^In^ir 0,



North Idaho (Megawatts)

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

32

33

34

34

35

36

37

37

38

39

41

41

42

44

45

46

47

48

49

50

Jan

62
40
64
41

65
42
67
43
68
44
70
45
71
46
73

47
75
48

77
50
79
51
81
52
83

53
85
55
87
56
89
57
91
59
93
60
95
61
97
63

Feb

62
40
63
41
65
44
67
43
68
44
69
45
71
48
64

47
75
48
76
50
79
53
80
52
81

53
74
55
87
58
89
57
91
59
93
60
95
64
94
63

Mar

52
36
54
37
55
38
57
39
58
39
59
40
60
41
62
42
63
43
65
u

67
46
68
47
70
48
72
49
74
51
75
51
77
53
79
54
80
55
82
56

Apr May

45
31
46

32
48
33
49
34
50
35
51
35
52

36
53
37
55
38
56

39
58
40
59
41
60
42
62
43
64
45
65
45
66

46
68

47
69
48
71
49

41
27
42
28
43
29
44
30
45
30
46

31
47
32
48
32
49
33
51

34

52
35
53
36
54
36
56
38
58
39
59
39
60

40
61
41
63
42
64
43

Jun

37
26
38
27
40
28
41
29
41
29
37
30
43

30
40
31
42
32
46

33
48
33
49
34
50

35
47
36
53
37
54
38
55
39

56
39
58
40

59
41

Jul

34
26
35
27
41
28
36
29
37
29
36
30
44
30

39
31
40
32
41
33
49
33
44
34
45

35
46
36

54
37
48
38
49

39
50
39
59
40
52
41

Aug Sep

38
26
40
27
41
28
42
29
42
29
43
30
44
30

45
31
47
32
48
33
49
33
50
34
51

35
53
36
54
37
55
38
57
39
58
39
59
40
60
41

37
27
38
28
40
29
41
30
41
30
42
31
43
31
44
32
45
33
46
34
48
35
49
36
50
36
52
37
53
39
54
39
55
40
56
41
58
42
59
43

Oct

42
29
43
29
45
30
46
31
46
32
47
32
49
33
50
34
51
35
52
36
54
36
55
37
56
38
58
39
60
40
61
41
62
42
63
43
65
44
66
45

Nov

48
35
50
36
51
37
53
38
54
38
55
39
56
40
57
41
59
42
60
43
62
44
63
45
65
46
67
48
69
49
70
50
71
51
73
52
75
53
76
54

Dec

55
37
57
38
58
39
60
40
61
41
62
42
64
43
65
44
67
45
69
46

70
47
72
49
74
50

76
51
78

53

80
54
81

55
83
56
85
57
87
58



FacifiCorp - RAMPP-3 Medium Forecast: Firm Load

Montana (Megawratts)

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
t.n»ft FOBwr?>ittin»T . Mint'^ofOnIn'nr Pnfnp 1K

Annual

Calendar

Average

100

102

105

108

109

Ill

114

116

118

120

123

125

128

131

134

137

139

142

146

148

Jan

157
119
161
122
166

125
170

128
172
130

175
132
179
135

182
138

186
140

190
143

194

146
198
149

202

152
206
156
211
159
215
163
220

166

224

169
229
173

234
176

Feb

155
116
159
119
163
127

168

126
170
128

173
130
176

137
176
135

183
138

187
141

191
149
195
146

189

149

203
153
208

162

212

160
217
163

221

166

226
176

215
173

Mar

145
110

149
113
153
116

157
119
159
121
162
123

165

125
168
128
171

130
175

133

179
136
182

138

186
141
190
144
195

148

199
151
203
154
207
157
211
161

215
164

Apr May

134
98

137
100
141
103

144

106
147
107
149
109

152
Ill
155
114
158

116
161

118
165
121

168

123
171
126
175
128

179

131

183
134
187
137
191
140

195
143

199
145

118

91
121
94

124
96

127
99

129

100
131
102

134

104
137
106
139
108

142

110
145
112

148

115
151
117
154
120

158

123

161
125
165
128
168

130

172

133

175
136

Jun

112
88

115
91

118
93

121
96

123

97
115
99

128

101
121

103
122

105
135
107
138

109

141

Ill
144
113
135
116
151
119
154
121
157
124
160
126
164

129
167
132

Jul Aug

102
85

106
88

122
90
Ill
92
Ill
94

113
95

131
97

120

99
121
101

123
103
142

105
130
107
132
110
135
112

155
115
139
117
143
119
145
122
168
124
149
127

117
85

120
88

123
90

126
92

128
94

130
95

133
97

136

99
138
101

141
103
144

105
147
107
150
110
153
112
157
115
160

117
163
119
167
122
170
124
174
127

Sep

122
90

125
92

129
94

132
97

134
98

136
100

139
102
142
104
144

106
147
108
151
110
154
113
157
115
160
118
164
120
168

123
171
125
174
128
178
131
182
133

Oct

128
95

131
98

135
101
138
103
141
105
143
106
146
109
149

Ill
151
113
155
115
158
118
161
120
164
122
168
125
172
128
176
131
179
133
183
136
187
139
190
142

Nov

137
107
140
110
144
113
148
116
150
118
153
120
156
122
159
124
162
127
165
129
168
132
172
135
175
138
179
141
184
144
187
147
191
150
195
153
199
156

203
159

Dec

153
Ill
157
114
162
117
166
120
168

122
171
124
175
126
178

129
181
131

185
134
189
137
193
140
197
142
201
146
206
149
210
152
215
155
219
159
224
162
228
165



East Wyoming (Megawatts)

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

892

900

912

918

938

956

980

1002

1029

1057

1089

1107

1131

1153

1186

1206

1230

1252

1278

1294

Jan

1007
906

1016
913

1027
923

1037
932

1059
952

1079

971
1103

992
1132
1018
1162

1045
1193
1073
1226
1102
1250
1124
1277

1149
1302
1171

1335
1200
1362
1224
1388
1248

1414

1271
1439
1294
1461
1314

Feb

993
896

1001
903

1012

94S
1022
922

1044

941
1064

960
1087
1016
1093
1006

1145

1033
1176
1061

1208

1129
1231
1111
1243
1136
1256
1158
1316
1229
1342
1210
1368
1234
1393
1257
1418
1325

1420
1299

Mar

1002
896

1011
903

1022
913

1032
922

1054
942

1074

960
1098

981

1126
1006

1156
1033

1187
1061
1220
1090
1243
1111
1271
1136
1296
1158
1328
1187
1355
1211
1381
1234
1407
1257
1432
1279

1454
1299

Apr May Jun

957
885
965
892
975
902
985
911

1006
930

1025

948
1048

969
1075
994

1104

1021
1133
1048

1164
1077
1187
1098
1213
1122
1237
1144
1268
1173
1293
1196
1318
1219

1343
1242
1366
1264

1388
1283

984

880

992
888

1003
897

1012
906

1034

925

1054
943

1077
964

1105
989

1135
1015
1165
1042
1197

1071
1220
1092
1247
1116
1272
1138
1304
1166
1330
1190
1356
1213
1381
1235
1405

1257
1427
1277

981
882

989
890
999
899

1009
908

1031
927

1050
945

1074
966

1072

991

1106
1018
1161
1045
1193
1074
1216
1094
1243
1118
1232
1140

1299
1169
1325
1192
1351
1216
1376
1238
1400

1260
1422
1280

Jul

954
881
961
888

998
898
985
907

1007
926

1045

944
1072

965
1076
990

1105
1016
1153
1043
1191
1072
1188

1093
1211
1117
1235
1139
1297
1168
1318
1191
1337
1214
1369
1237
1398
1258

1412
1278

Aug Sep

982

883

990
890

1001
900

1011
909

1032

928
1052
946

1075
967

1103
992

1133
1019
1163
1046
1195
107S
1218
1095
1245
1120
1269
1141
1301
1170
1327
1193
1353
1217
1378
1239
1402
1261

1424
1281

977
890

985
897
996
907

1006
916

1027
936

1047
954

1070
975

1098
1000

1127
1027
1157
1054
1189
1083
1212
1104
1239
1128
1263
1151
1295
1180
1321
1203
1347
1227
1372
1249
1395
1271
1417
1291

Oct

997
898

1006
905

1016
915

1026
924

1048
944

1068

962
1092
983

1120
1009
1150
103<
1181
1063
1214
1093
1237
1114
1264
1138
1289
1161
1322
1190
1348
1214
1374
1237
1400
1260
1424
1282
1446
1302

Nov

1013
904

1021
911

1032
921

1042
930

1064
950

1085
968

1109
989

1137
1015
1168
1042
1199
1070
1232
110C
l25«
1121
1284
1146
1309
1168
1342
1197
1368
1221
1395
1245
1421
1268
1446
1290
1469
1311

Dec

1022
907

1031
915

1042
925

1052
934

1075
954

1095
972

1119
993

1148
1019
1179
1046
1210
1074
1244
1104
1268
1125
1296
1150
1321
1173
1355
1202
1382
1226
1409
1250
1435
1273
1460

1295
1483
1316



PacifiCorp - RAMPP-3 Medium Forecast: Firm Load

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK

ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK

ENERGY
T nyd Fnnt<'?i<»t»c - Mptfiodolonv V»w^ lift

Annual

Calendar

Average

98

100

103

104

106

109

112

115

118

121

125

129

132

136

141

144

148

151

156

159

California (Megawatts)

Jan Feb Mar Apr May Jun Jul Aug

169
113
173

116

176
118
180
120
183

122
187
125
192

129
198
132

203
136

209
140

215
144
221

148

227
152
234
157
242
162
248
166
254
170
261
175
267
179
274
183

163
98

166

100
170
106
173

104

176
106
180

109

185
116
202

115
196
118
202

122
208
130

213

129
244
132
241
136
233

146

239
144
245

148

251
151
258
161
290
159

146
93

149
95

152

97
155
99

158
101
162

103
166

106

171
109
176
112
181

115
186

119
192
122
197
125
203
129

209
133
215
137

220

140
225
144
231

147
237
151

136
91

139
93

142

95
145
97

148
99

151
101
155
104
159
107

164

110
169
113

174
116
179
119
184
123
189
126
195
130
200
134
205
137
210
141
216
144
221
148

135
96

138

98
141
100
144
102
146

104
150

106

154
109
158

112
163
116

167
119
172
123

177
126
182
129
188
133
193

138

198
141
203

145
209
148
214
152
219
156

141
103

144
105
147
108

150
110
153
112
168

114
161
117
176
121
183

124
175
128
180

132
185
135
190
139
211
143
202
148
207
151
212

155
218
159
223
163

229
167

157
112
160

115
162
117
167
120
170

122
168
124
176
128
183
131

189
135

189
139

198
143
206

147
211
151
218
156
222
161
223

165
229
169
235

173
245
178
247
182

144
100

147
102
150
104
152
106
155
108
159
Ill
163
114
168

117
172
120
178

124
183

128
188
131
193
135
199
139
205

143
211
147
216

151
221
154
227
158

232
162

Sep

109
87
Ill
89

113
91

116
93

118
94

120
96

124
99

127
102
131
105
135
108

139
Ill
142
114
146
117
151
121
156
125
160
128
1«4
131
168
134
172
138
176
141

Oct

123
84

126
86

128
88

131
89

133
91

136
93

140

96
144
98

148
101

152
104

157
107
161
110
166
113
171
116
176
120
181
123
185
126
190
129
195
133
199
136

Nov

139
89

142
91

145
93

147
95

150
96

154
99

158
101
162
104
167
107
172

110
177
114
182
117
187
120
192
124
199
128
204
131
209

134
214
137
219
141
225
144

Dec

167
109

171
112
174
114
178
116
181
118
185

121
190
124
196
128
201

131
207

135
213
139
219
143
225
147
232
151
239
156
245
160
252
164
258
168
264
173
271
177



1994 PEAK

ENERGY
1995 PEAK

ENERGY
1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

1590

1661

1745

1816

1875

1930

1988

2033

2085

2141

2206

2248

2296

2349

2416

2465

2522

2579

2638

2678

Utah (Megawatts)

Jan F«b

2009
1632
2099
1706
2199
1786
2294
1864
2369
1925
2438

1981
2505
2035

2568

2086

2634
2140
2705
2198

2779
2258
2840
2307
2900

2357
2968
2411

3044

2474

3114
2530
3186

2589
3258
2647
3324
2701
3383
2749

1994
1605

2083
1677
2182
1819
2276
1832
2351
1892
2420

1947
2486
2072
2605

2051

2614
2104
2685
2161
2758
2299
2818
2268
3011
2317
3011
2370
3021
2519
3090
2487
3162
2545

3233

2602
3298

2750
3503
2702

Mar

1922
1543

2008
1612
2104
1689
2195
1762
2267
1819
2333

1872
2397
1924
2457
1972

2520
2023

2589

2078
2659
2134
2717
2181
2775
2227
2840
2279
2913
2338
2980
2391
3048
2447

3117

2502
3180
2552

3237
2598

Apr May

1855
1493
1939
1560
2031
1634

2119
1705
2188
1760
2252
1812
2314
1861
2372

1908
2432
1957
2499
2010
2566

2065
2623
2110
2679
2155
2741
2205
2812
2262
2876
2314
2942
2367

3009

2421
3070
2470

3125
2514

1906
1497

1992
1564
2086
1638

2177
1709
2248
1765
2313
1817
2377
1867
2437
1914
2499
1963
2567
2016
2637

2071
2694
2116
2752
2162
2816
2212

2889

2269
2955
2321
3023
2374
3091
2428
3154
2477

3210
2522

Jun

2251
1588

2352
1660

2464
1738
2570
1814
2654
1873
2725
1928
2807
1981
2850

2030
2923
2083
3032
2139
3114

2197
3182
2245
3250
2293
3293
2347

3412
2407
3489
2462
3570
2519
3651
2576
3724
2628

3791
2675

Jul Aug Sep

2462
1666

2572
1741
2605

1823
2811
1902
2902
1964
3011
2022
2968
2077
3148
2130
3228
2184
3341
2244

3292

2304
3480
2355
3554
2405
3637
2461
3606
2525
3846
2583
3934
2642

4023
2702
3937

2756
4178
2806

2294
1642
2397
1716
2510
1797
2619
1875
2705
1936
2784
1993
2860
2047

2932

2099
3007
2152
3089
2211
3173

2271
3242
2321
3311
2370
3388
2425
3476
2488
3555
2545
3637
2604
3720
2663
3795
2716
3863
2765

2060
1584
2152
1655
2254
1733
2352
1808
2429
1868
2500

1922
2568
1975
2633
2025
2700
2076
2774
2133
2849
2191
2911
2239
2974
2287
3043
2340
3122
2400
3193
2455
3267
2512
3340
2569
3408

2620
3469
2667

Oct

2003
1588
2092
1660

2192
1739
2287
1814
2361
1873
2430
1928
2497
1981
2560
2030
2625
2083

2697
2139
2770
2197
2831
2245
2891
2293
2958
2347
3035
2407
3104
2462
3176
2519
3248
2576
3313
2628
3373
2675

Nov

2043
1612
2135
1684
2236
1764
2333
1840
2409
1900
2480
1956
2548
2010
2612
2060
2679
2113
2752
2170
2826
2229
2888
2278
2950
2327
3018
2381
3097
2442
3167
2498
3240
2556
3314
2614
3380
2666
3441
2714

Dec

2064
1630
2156
1703
2259
1784
2356
1861
2434
1922
2505
1979
2574
2033
2638
2084
2706
2137
2779
2195
2855
2255
2917
2304
2980
2354
3049
2408
3128
2471
3199
2527
3273
2585
3347
2644
3414
2697
3476
2746



PacifiCorp - RAMPP-3 Medium Forecast: Finn Load

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK
ENERGY

2001 PEAK
ENERGY

2002 PEAK
ENERGY

2003 PEAK
ENERGY

2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

228

232

235

238

241

245

251

256

264

273

282

288

293

299

306

311

317

323

328

331

South Idaho (Megawatls)

Jan Feb Mar Apr May

250
190
255
193
258

195
262

198

264
200
269

203
274
208
281

213
289

219

299
227
309

234
316
239
321
244
328

249

335

254
341
259
348
263

354

268
359
272
363
275

248
190

253
194
256

203

260
199
262
201

267
204
272

216
269
214
287

220
297

228
307

244
313

240

283
245
312
250
333
265
339
260
345

265
351
270
357

283
322
276

226

174
230
177
233

179

236
182
239
184

242
187

248
191
254
196
261

201
270
208

279

215
285
219
290
223
296
228
303

233
308
237

314
242
320
246

324

250

328
252

214
161

218
164
220

166

224
168
226

170
230
173
235
176
241
181
247
186

256
192

264
199

270
203
275
206
281
211

287

216

292
219
297
223

303

228
307
231
310
233

244

195
249
199

252
201
255
204
258
206
262

209
268

214

275
219
283

225
292
233
302

241
308
246

314
250
321
255
328
261
333
266
339

271
346
276

351
280

354

282

Jun

425
324
433
330
438

333

444
338
448
342
474
347
466

355
498
364
509
374
508

387
525
400
536

408
545
416
578
425
569

434
580

442

590

450
601

458

610

465
616
470

Jul Aug Sep

466
399
474

407

495

412
487
418
492
422
496
429

526
438
524
450

538
4«2
553
478

593
494

587
504
597
513
611
S24
644

536
634

545
645
555
656

565
689
574
672
580

410
327
419
334
423
337
429
342
434
346
441

351
450
359
462
368
475
379
491
392
507

405
518
413
527
420
539
430
551
439
560
447
570

455
581
463
589

470
596
475

317
237
323
242
327
244
332
248
335
250
340
254
348
260
357
267
367

274
379
283
392
293
wo
299
407
304
416
311
425
318
433
323
441

329
449
335
455
340
460
344

Oct

248
198
252
202
255
204
259
207
262
209
266
213
272
217
279
223
286
229
296
237
306
245
312
250
318
255
325
260
332
266
338
271
344
275
350
281
356
285
359
288

Nov

222
181
227
185
229
187
232
190
235
192
238
195
244
199
250
204
257
210
266
217

274
224
280
229
285
233
291
238
298
243
303
248
309
252
314
257
319
260
322
263

Dec

206
154
210
158
213
159
216
161
218
163
222
166

226
169
232
174
239
179
247
185
255

191
260
195
265
198
271
203
277
207
282
211
287

215
292
219
296
222
299
224



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

248

244

246

233

243

250

259

264

275

272

259

231

193

142

148

1S2

157

162

168

172

West Wyoming (Megawatts)

Jan Feb Mar Apr May

291
260
285
255
287
257
273
244
285

255
293
262

302

270
312
279
322
288

319
285

302

271
271
242
226
202
167
149
173
155

179
160

185
165

190

170
196

175
201
180

290
262
285
257
286
268

272
246
284

257
292
264
301
282
287

282

321
290
318
287
302

282
270
244
208
204
1S3
150
172
162
178
161
184
166

190
172
195
183
189
182

278
256

273
251
274
253

260
240
272

251
280
258
289
266

298
275
308
284
304
281

289

266
258
238
216
199
159
147
165
152
171
157
176
163

182
168
187
173
192
177

284
256
278
251
280

252
266
239
277

250
286

257
295

265
304
274

314
283
311
280

295
265
264

238
220
198
163
146

169
152
174
157
180
162
186

167
191
172
196
177

276
247
270
242
272
244
258
231
269

241

278
249
286
257
296
265
305
273
302
270

286
257
256

230
214
192
158
142
164
147
169
152
175
157
180
161
185

166

191
171

Jun

269
245
264
240
265
242
252
230
263

240
264
247
279
254
282
263
293
271
295
268

280
255
250
228
209
190
151
140

160
146

165
ISO
171
155

176
160
181

165
186
169

Jul

274
245
267
240
270
241
255
229
266

239
268
247
284

254
292
263
301

271
293
268

284
254
253
228
208
190
156
140

162
146

164
150
160
155

167
160
184

165
184
169

Aug Sep

272
245
267
240
269
241
255
229
266

239
274
247
283

254
292
263
301
271
298
268
283
254
253
228
211
190
156
140

162
146

167
150
173
155
178
160
183

165
188
169

258
242

253
237
255
238
242
227
252

236
260
244
268
251
277
259
2 
268
283
265
268
251
240

225
200
188
148
139
153
144
159
149
164
153
169
158
174
163
179
167

Oct

271
237

26<
232
267
233
254
222
265

231
273
238
282
246
291
254
300
262
297
2S9
282
246
252
220
211
184
155
136
161

141
167
145
172
150
177
155
182
159
188
164

Nov

270
241
264
236
266

237
253
225
264
235
272
242
280
250
289
258
298
266
295
263
280
250
251
224
209
187
155
138
160

143
166
148
171
153
176
157
181
162
187
166

Dec

284
245
279
240
280
242
266
229
278
239
286

247
295
254
305
263
314
271
311
268
295
255
264
228
221
190
163
141
169
146
175
150
180
155
186

160
191
165
197
170



PacifiCorp - RAMFP-3 Medium Forecast: Finn Load

Total Company (Megawatts)

1994 PEAK

ENERGY
1995 PEAK

ENERGY
1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

5354

5484

5645

5759

5891

6024

6189

6323

6477

6634

6803

6890

6988

7088

7283

7412

7565

7719

7888

7998

Jan

7497
5717
7680
5855
7881

6009

8067
6149

8244

6288
8428
6430

8632
6586

8842

6747
9055
6911
9273

7078
9483
7236

9640

7351
9785
7455
9938
7563

10179

7748

10388
7908

10602

8071
10816
8235

11020

8391
11206
8534

Feb

7412
5623

7594
5759
7792
6121

7976
6047
8152
6183
8333

6323
8536

6709

8784
6635
8954

6797
9170
6960

9377
7369

9532
7227

9675
7329
9890
7433

10064
7887

10271
7772

10482
7932

10693

8093

10895
8541

11080
8386

M»r

6935

5277
7104
5404
7290

5546
7A61
5674

7627
5803
7798

5935

7987
6080
8181

6228

8379
6381
8581

6534
8775

6679
8919

6783
9052
6877
9192
6972

9415

7143
9609

7291
9807
7442

10005
7593

10195
7738

10367
7869

Apr May Jun Jul Aug

6484

4999
6642
5119

6817

S253
6977

5374
7133
5498
7294

5623
7472
5761
7654
5902
7840

6046

8028
6191

8208
6329

8340
6425

8460

6512
8586
6600
8795
6762
8977
6902
9162

7046
9348
7190
9525

7326
9687
7450

6274
5043

6428

5164
6600

5299

6756
5421

6910

5545
7067
5671

7240
5810
7417

S953
7598
6099
7783

6245
7959
6384

8087
6484

8204
6S73
8326
6665

8529
6828

8706
6970
8887
7114
9068

7259
9240
7396
9396
7522

6783
5199
69S6

5326
7146
5466

7322
5592
7490
5720
7664
5850

7850
5994
8044
6141
8242

6292
8444
6446
8640

6593
8783

6696
8916
6790
9065
6887
9277

7056

9470
7202

9667
7352
9864
7501

10051

7643
10220

7772

7147
5494
7331

5629
7533
5777
7734

5912
7908
6046
8093

6183

8277
6335

8494

6490
8722
6651

8925
6814

9112
6970

9282
7082

9416
7184
9572
7289
9791
7468

10022
7622

10216
7780

10433

7938

10607
8088

10823
8223

7063
5377
7245
5509
7444
5655
7627
5787
7802
5919
7980
6053

8176
6201
8376
6354
8581
6510
8793

6669
8997

6821
9147

6929
9287
7028
9433
7130
9664
7305
98M
7456

10069

7610
10274

7765
10469

7912
10645
8045

Sep

6527
5207
6694
5334
6876
5476
7043
5603
7204
5732
7369
5862
7549
6006
7734
6153
7923
6304

8117
6457
8304
6603
8441
6707
8569
6802
8702
6900
8914
7069
9099
7215
9288

7365
9477
7515
9656
7657
9818
7786

Oct

6669
5188
6835
5315
7018
5457
7186
5585
7349
5714
7515
5844
7699
5987
7887

6133

8079
6284
8275
6436
8463

6581
8601
6686
8730
6781
8864
6879
9080

7048
9268
7194
9459
7343
9651
7492
9834
7634

10CNW
7763

Nov

6987
5412
7161
5544
7352
5691
7529
5824
7698
5957
7871
6092
8063
6241
8259
6393
8459
6549
8664
6707

8862
6858

9009
6967
9145
7068
9289
7171
9515
7347
9711
7499
9912
7654

10113
7809

10304
7957

10479
8092

Dec

7503
5718
7687
5857
7890
6011
8078
6152
8256
6291
8441
M32
8646
6589
8856
6750
9069
6914
9288
7080
9498
7239
965<
73%
9803
7463
9958
7575

10200

77S9
10410
7920

10624
8083

10838

8247
11043
8403

11230
8545



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY

2008 PEAK
ENERGY

2009 PEAK
ENERGY

2010 PEAK
ENERGY

2011 PEAK
ENERGY

2012 PEAK
ENERGY

2013 PEAK
ENERGY
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Annual

Calendar

Average

1622

1624

1641

1656

1669

168*

1715

1734

1757

1783

1814

1829

1849

1876

1908

1926

1952

1980

2013

2031

Oregon (Megawatts)

Jan Feb

2654
1836
2658
1839
2677
1852
2710
1875
2730
1889
2759

1908
2799

1936
2838

1963
2875
1989
2918

2018
2960
2047
2994
2071
3026
2093
3070

2124

3113
2153
3152
2181

3195
2210

3239
2241
3284

2272
3323
2299

2612
1802
2616
1805
2635
1883

2667
1840
2688
1854
2716

1874
2755
1968
2807

1927

2829
1952
2872

1981
2914
2082
2947
2033
2978
2055
3037

2085

3064

2189
3103
2141

3145
2170
3189
2200
3232

2310
3271
2257

Mar

2408
1639
2412
1642
2429
1654

2459
1674
2478
1687
2504
1704
2539
1729
2575
1753
2608
1776
2648

1802
2686

1829

2717
1849
2746
1869
2785

1896

2824
1923
2860
1947
2899
1974
2939
2001
2980
2029
3015
2053

Apr May

2170
1503
2174
1505
2189
1516
2216
1535

2233
1547
2256
1563
2289

1585
2321

1607
2351
1628
2386

1653
2421
1677
2448
1696
2475
1714
2510

1739

2545
1763
2578
1786
2613
1810

2649
1835
2686

1860
2718
1882

1943
1519
1946
1521
1960
1532
1984
1551

1999
1563

2020
1579
2049
1602
2078

1624
2105
1645
2136
1670
2167
1694
2192
1713
2216
1732
2248
1757

2279
1781
2308
1804

2339
1829

2372
1854
2404
1879
2433
1902

Jun

1943
1471
1946
1474
1960
1485
1985
1503
2000

1514
2020
1530
2049
1552

2096
1573
2114
1594
2137
1618
2168

1642
2192

1660
2216
1678
2267
1702

2279
1726
2309
1748
2340
1771

2372
1796
2405

1821

2434
1842

Jul

1982
1542
1967
1545
1981
1556
2024
1575
2040
1587
2051

1604
2071

1627
2120
1649
2152
1671
2179
1696
2190

1721
2235
1740
2251
1759
2282
1784
2303
1809
2345
1832
2386
1857

2419
1883
2430
1909
2487
1931

Aug Sep

2038
1549
2041
1552
20M
1563
2081
1582
2097
1594
2119

1611
2149

1634
2179
1657
2207
1678
2241
1703
2273

1728
2299
1748
2324
1767
2357
1792
2390
1818
2421
1841
2454
1865
2488

1891
2522
1917
2552
1940

1899
1S10
1902
1512
1915
1523
1939
1542
1954
1554
1974
1570
2002

1592
2030
1615
2057
1636

2088
1660

2118

1684
2142
1703
2165
1722
219«
1747
2227
1771
2256
1794
2286

1818
2318
1843
2350
1869
2378
1891

Oct

2125
1526
2129
1528
2144
1539
2170
1558
2187
1570
2210
1596
2241
1609
2273
1632
2302
1653
2337
1678
2371
1702
2398
1721
2423
1740
2458
1765
2493
1790
2525
1813
2559
1837
2594
1863
2630
1888
2661
1911

Nov

2329
1687
2333
1689
2350
1701
2379
1722
2397
1735
2422
1753
2456
1779
2491
1804

2523
1827
2561
1854
2598
1881
2628
1903
265<
1923
2694
1951
2732
1978
2767
2004
2804

2031
2843
2059
2882
2087
2917
2112

Dec

2668
1883
2673
1886
2692
1899
2725
1923
2746
1937
2774
1958
2814
19M
2854
2014
2891
2040
2934
2070
2977
2100
3011
2124
3043
2147
3087
2178
3130
2209
3170
2237
3213
2267

3257
2299
3302
2330
3342
2358



PacifiCoq? - RAMPP-3 Medium Low Forecast: Finn Load

Washington(Megawatts)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY

Annual

Calendar

Average

481

495

510

518

522

527

536

541

548

5S6

565

569

575

581

590

594

599

604

611

613

Jan

794
550

818

566
839

581
856
593

862

597
871

603
882

610

894

619
905

627

917

635
929
643
939
650

949

657
959
664
971
672
980
678
989
685

998
691

1006
696

1012
700

Feb

794
543
817
559
839
594

855

585
862
589

870
595
881

624
918
611

905
619
917
627
929
658
939

642
948
648
985
656

970

687

979
670
988
676
997
682

1005
712

1011
691

Mar

663
467
682

481

700
493
714
503

719
507

727
512
736

519
746
525

755
532
765
539

775
546

784
552
791
558
800
564
810
571
818

576
825
582
832
587
839
591
844
595

Apr May Jun Jul Aug

605

424

623
436
639
448

652
457
657
tW
664

464

672
470

681

477
690
483

699
489
708

496
716
501

723
506
731
512
740
518
747
523
754

527
760

532
766
536

771
540

5S2
432

568
444
583
456

S95
465
599
469

605
473
613

479
621

486
629
492
638

498
646
505
653

510
659

515
667
521
675
527
681
533
687
537
694
542
699
546
703
550

548
414
565
426
579
437
591
446

595
449
601

454
609

460
648
466

656
472
633

478
641
485
648

490

655
494
693
500
670
506
676
511
683
516

689

520
694
524
698
527

638
476
702

490

720
503
692
513
695
516
688

522
756
528
718
535
738
542
742
549
797
556

755
562

747
568
756
574
833
581
774
587
796
592
802

598
863
602

827
606

686
459
707
472
725
485
740
494
745
498
753
503
762
509
772

516
782
523
793
530
803
537
812

542
820

548
829
554
839
560
847
566
855
571
862
576
869
581
874
584

Sep

671
480
692
495
709
508
724
518
729
522
736
527
745
533
755
540
765
547
776
555
786
562

794
568
802
574
811
580
821
587
829
593
836

598
844
604
850
608
855
612

Oct

649
473
668
487
685
500
699
510
704
514
711
519
720
525
730
532
739
539
749
547
759
554
767
560
775
565
783
572
793
578
800
584
808
589
815
595
821
599
826
603

Nov

696
491
716
sos
735
519
750
529
755
533
763
539
772
546
783
553
793
560
803
567
814
575
823
581
831
587
840
593
850
601
858
606
866
612
874
617
881
622
886
626

Dec

778
567
802
584
822
599
839
611
845
615
853
622
864
629
876
638
887
646
899
655
911
663

920
670
930
677
940
685
951
693
960
699
969
706
978
712
985

718
991
722

-M^^ Tkffn*f. n/°ft<l~fn. T>.



North Idaho (Megawatts)

1994 PEAK

ENERGY
1995 PEAK

ENERGY
1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY

2006 PEAK
ENERGY

2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY

2010 PEAK
ENERGY

2011 PEAK
ENERGY

2012 PEAK

ENERGY
2013 PEAK

ENERGY
Load Forecasting - Methodology Page 125

Annual

Calendar

Average

31

31

32

32

32

33

33

34

34

35

35

36

36

37

38

38

38

38

39

39

Jan

60
39
61
39
62
40
63

41
63
41
64
41
65

42
66
42
66
43
68

44
69
AA

70
45
70
45
72
46
73
47
74
47
74

48

75
48
76
49
76
49

Feb

60
39
61
39
62
41
63

41

63
41

63
41
64

43
57
42
66

43
67

44
68
46
69

45
70
45
63
46
73
49
73
47
74
48

75
48
75
51
76
49

Mar

51
35
51
35
52
36
53

36
53
36

54
37
55

37
55
38
56
38
57

39
58
40
59
40

60

41
61
41
62
42
62
42
63
43

63
43
64
44
64
44

Apr May Jun

44
31
44

31
45
32
46
32
46

32

46
32
47
33
48
33

49
34
49
34

50
35
51
35
51
36
52
37
53
37
54
37
54
38

55
38
55
39
56
39

40
27
40

27
41
27
42
28
42
28

42
28
43

29
43
29

44
29
45
30

45
30
46
31
46
31
47
32
48
32
49
32
49
33

49
33
50
33
50
34

36
26
37
26
37
26
38
27
38
27
39
27
39

27
36
28

36
28
41
29
42

29
42
29
43

30
39
30
44
31
44
31
45
31

45
32
46
32
46
32

Jul

33
26
38
26
38
26
34
27
34

27

33
27
40

27
35
28

36
28
36
29
43

29
38
30
38

30
38
30
45
31
40
31
40

31

41
32
47
32
41
32

Aug Sep

37
26
38
26
38
26
39
27
39
27
40
27
40

27
41
28

41
28
42
29
43
29
43
29
44
30
45
30
45
31
46
31
46
31

47
32
47
32
47
32

36
27
37
27
37
27
38
28
38
28
39
28
39
29
40
29
40
29
41

30
42
30
42
31
43
31
43
32
44
32
45
32
45
33
45
33
46
33
46
34

Oct

41
28
41
28
42
29
43
29
43
29
43
29
44
30
45
30
45
31
46

31
47
32
47
32
48
33
49
33
50
34
50
34

51
34
51
35
52
35
52
35

Nov

47
34
48
34
49
35
49
35
49
35
50
36
51
36
52
37
52
37
53

38
54
38
55
39
55
39
56
40
57
41
58
41

58
41
59
42
59
42
60
43

Dec

54
36
54
37
55
37
56
38
56
38
57
38
58
39
59
39
59
40
60
41
61
41
62
42
63
42
64
43
65
44
66
44

66
45
67
45
68
46
68
46



PacifiCoq? - RAMPP-3 Medium Low Forecast: Finn Load

Montana (Megawatto)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
BMERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

97

99

101

103

103

104

106

107

108

109

Ill

112

113

115

117

118

119

121

123

124

Jan

153
115
156
117
159
120
162
122
163

123
164
124

166
126
168
127
170
128

172

130
174
132

176
133

178
135
181
137
184

139
186
141
188
142
191
144
193
146

195
147

Feb

151
113
153

115
156
122
160

120
161
121

162
122

164
128

162
125
168
126
170
128

172
134
174
131

176
132
178
134
181

141

183

138
186
140
188
141
190
148

193
145

Mar

141

107
143
109

14«

Ill
149
113
150

114

152
115
153
117
155
118
157
119
159
121
161
122

163
124

165
125
167
127
169
129

172
130
174
132
176
134
178
135
180
137

Apr May

130

95
132
97

135
99

138

101
138
101

140
102

141
104

143
105
145
106

146

107
148
108

150
110

152
Ill
154
113
156
114
158
116
160
117
162
119
164
120

166
122

114
89

117
90

119
92

121

94
122
95

123

95
125
96

126
98

127
99

129

100
131
101

132
102

134
104

136
105
138
107
139
108
141
109
143
Ill
145
112
146
113

Jun

109
86
Ill
88

113
89

116
91

116
92

117
93

119
94

110
95
Ill
96

123

97
124
98

126
99

127
100

119
102
131
103
133
10S
134
106
136
107
138
109

139
110

Jul

99569
83

114
84

116
86

104
88

106
88

106

89

122
90
Ill
91
Ill

92
112
93

128
95

116
96

117
97

117
98

135
100
120
101
123
102
125
104
142
105

126
106

Aug Sep

114
83

116
84

118
86

120
88

121
88

122

89
124
90

125
91

126
92

128
93

130
95

131
96

133
97

135
98

137
100
138
101
140
102
142
104
144

105
145
106

119
87

121
89

123
90

126
92

127
93

128
94

129
95

131
96

132
97

134
98

136
99

137
100
139
102
141
103
143
105
145
106
146
107
148
109
150
110
152
Ill

Oct

125
93

127
94

129
96

132
98

133
99

134
100
135
101
137
102
139
103
140
104
142
106
144
107
145
108
147
110
150
112
152
113
153
114
155
116
157
117
159
119

Nov

133
104
135
1(K
138
108
141
110
142
Ill
143
112
145
113
146
115
148
116
150
117
152
119
153
120
155
122
157
123
160
125
162
127
164
128
IU
130
168
132
170
133

Dec

149
108
152
110
155
112
158
114

159
115
161
116
162
117
164
119
166
120
168
122
170
123

172
125
174
126
177
128
179
130
182
132
184
133
186
135
188

1M
191
138

^ ^ M "r<.̂ ^^ F.-.t^. -^^nlnm^. TO.,



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY

2002 PEAK
ENERGY

2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
Load Forecasting . Methodology Page 127

Annual

Calendar

Average

884

888

895

893

905

915

930

943

961

979

1001

1010

1025

1037

1058

1068

1080

1092

1105

1110

East Wyoming (Megawatls)

Jan Feb Mar Apr May

998
897

1003
902

1007

906

1009

907
1022

919
1033
928

1047
941

1065

958

1085
976

1105
994

1128
101A
1141
1026
1157
1040
1171
1053
1191
1071
1205
1084
1219
1097

1232

1108
1244

1119

1254
1127

984
887
989
892
993
927
994
897

1007
908

1018

918
1031

964
1028
947

1069
965

1089
983
nil

1038
1124
1014

1140
1029
1129
1041
1174
1097
1188
1072

1202

1084
1214
1096
1226
1146
1236
1115

993
887
998
892

1002
896

1004
897

1017
908

1027

918
1042

931

1060
947

1080
965

1100

983
1122
1003
1135
1014
1151
1029
1165
1041

1185
1059
1199
1072
1213

1084

1226

1096
1238
1106

1248
1115

948
877
953
881
957
885

958
886

970
897
981

907
994
919

1012

936
1031
953

1050
971

1071
990

1083
1002

1099
1016
1112
1028
1131
1046
1145
1059
1158
1071
1170
1082
1182
1093
1191
1101

975
872
980
876
984

880
985
881
998
893

1008

902
1022
914

1040
931

1060
948

1079

966
1101
985

1114
996

1130
1011
1143
1023
1163
1041
1177
1053
1191

1065
1203
1077
1215
1087
1224
1095

Jun

971
874
976
878
980

882

982
883

994
895

1005
904

1019
917

1014

933
1033
950

1076
968

1097

987
1110
999

1126
1013
1108
1025
1159
1043
1173
1055

1187

1068
1199
1079
1211
1089
1220
1098

Jul

951
873
975
877
979
881
957
882
968
894
994

903
1017
915

1007
932

1032
949

1051

967
1096
986

1081
997

1120
1012
1132
1024

1157
1042
1167
1054
1155
1067
1166
1078
1209
1088
1191
1097

Aug Sep

973
875
978
879
982
883
983
884
996
896

1006
905

1020
917

1038
934

1058
951

1077
969

1099
988

1112
1000
1128
1014
1141
1026
1161
1044
1175
1057
1189

1069
1201
1080
1213
1090
1222
1099

968
882
973
886
977
890
979
891
991
903

1002
912

1015
925

1033
941

1053
959

1072
977

1094
996

1106
1008
1122
1022
1136
1034
1155
1052
1169
1065
1183
1077
1195
1089
1207
1099

1216
1108

Oct

988
890
993
894
997
898
999
899

1011
911

1022
920

1036
933

1054
949

1074
967

1094
985

1116
1005
1129
1017
1145
1031
1159
1043
1179
1062
1193
1074
1207
1087
1220
1098
1232
1109
1241
1117

Nov

1003
895

1008
900

1012
903

1014
905

1027
916

1038
926

1052
939

1071
955

1091
973

1111
991

1133
1011
1146
1023
1163
1038
1177
1050

1197
1068
1211
1081
1226
1094
1239
1105
1250
1116
1260
1125

Dec

1013
899

1018
903

1022
907

1024
908

1037
920

1048
930

1062
942

1081
959

1101
977

1122
995

1144
1015
1157
1027
1174
1042
1188
1054
1209
1073
1223
1085
1237

1098
1251
1110
1262
1120
1272
1129



FacifiCorp - RAMPF-3 Medium Low Forecast: Finn Load

California <Megawatts)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

95

96

97

98

99

100

103

105

107

109

112

114

117

120

123

125

128

130

133

135

Jan

163

109
165

110

167
112
169
113
170
114
173
116

176
118
180

121
184
123
188

126
193
129
197

132
201
135

206
138

212

142
216
145
220

147
224
150
229
153
233
156

Feb

157
95

159
96

160

100

162
98

164
99

166
100

170
106
185

105

177
107

181
109

186
116
190
114
194
117
212
120
204

128

208
125
212

128
216
130

220
138
224
135

Mar

141
90

142
91

144

92
146

93
147
94

149

95
153
97

156

99
159
101
163

104

167
106
171

109
174
Ill

179
114
183

117
187
119
190
121
194
124

198
126
202
128

Apr May Jun

132

88
133

89
134
90

136
91

137

92
139

93
142

95
145
97

149
99

152
102

156
104
159
106

162
109

167
Ill
171
114
174
116
178

119
181
121
185
124
188
126

131

93
132

94
133
95

135
96

136

97
138

98
141

100
144
102

147
105
151
107

154
110
158

112
161
115
165
117
169
120
173
123
176
125
179
128

183
130
186
133

136
100
138

101
139
102

141
103
142
104
144

105
147
108
162
110
166
112
1S7
115
161
118
165
120
168
123

186
126
177
129
180
132
184

134
187

137
191
140
195
142

Jul

152
109
151
110
153
Ill
156

112
158
113
155
115
162
117
167
120

171
122
175
125
177

128
183
131
181
134

184
137
194
141
194
144
204

146
208

149
210
152
216
155

Aug Sep

139
97

140

98
141
99

143
100
144

101
147
102
150
105
153

107
156
109
160

112
164
114
167
117
171
119
175
122

180

126
183
128
187

130
190
133
194
136
198
138

105
84

106

85
107
86

108
87

109
88
Ill
89

113
91

116
93

118
95

121
97

124
99

127
102
129
104
133
106

136
109
139
Ill
142
113
144
116
147
118
150
120

Oct

119
81

120
82

121
83

123
84

124
84

126
86

128
88

131
89

134
91

137
93

140
96

143
98

147
100
150
102
154
105
157
107
160
109
163
Ill
IU
114
170
116

Nov

134
86

135
87

137
88

138
89

140
90

142
91

145
93

148
95

151
97

155
99

158
102
162
104
165
106

169
109
174
112
177
114
181
116
184
118
188
121
191
123

Dec

162
106
163
106
165
108
167
109
168
110
171
112
174
114
178
116
182
119
186
122

191
125
195
127

199
130

204
133
209
137
214
139
218
142
222
145
226
148
230
150

. ^^^ T-^^^^^^j)-, ^ tt<'»lL'«, n^|->Inn^rI*.t



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY

2004 PEAK
ENERGY

2005 PEAK
ENERGY

2006 PEAK
ENERGY

2007 PEAK
ENERGY

2008 PEAK
ENERGY

2009 PEAK
ENERGY

2010 PEAK
ENERGY

2011 PEAK
ENERGY

2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

1545

1586

1626

1659

1686

1711

1741

1762

1789

1821

1858

1877

1902

1931

1969

1992

2021

2049

2081

2098

Utah (MegawaUs)

Jan Feb Mar Apr May

1951
1586
2004
1629
2048
1664
2096
1703
2130
1730
2161
1756
2194
1783
2226
1808

2261
1837
2300
1869
2340
1902
2371
1926
2403
1953
2440

1983
2481
2016
2516
2045

2553

2074
2589
2104
2622
2130
2650
2153

1936
1559
1989
1601
2033
1695

2080
1674
2113
1701
2145
1726
2177
1815

2258

1778
2243
1806

2283
1837
2323
1936
2353
1894
238S
1920
2A75
1949

2462
2053
2497
2010

2533

2039

2569
2068
2602
2169
2630
2117

1867
1499
1918
1539
1960
1573
2006

1610
2038

1635

2068

1660
2099
1685

2130
1709

2163
1736
2201

1766
2239
1797
2268
1821
2300
1846
2335
1874
2374
1905
2408
1932
2443

1960

2477
1988
2508

2013

2536
2035

1802
1450
1851
1489
1892
1522
1936
1558
1967
1583
1996
1606
2026
1630

2056
1654

2088
1680

2124

1709

2162
1739
2190

1762
2220
1786
2253
1813
2292
1844
2324
1870
2358
1897
2391
1924
2421
1948
2448
1969

1852
1454
1902
1494
1944
1526
1989
1562
2021
1587
2051
1611
2082

1635
2112
1659
2145
168S
2183
1714
2221

1744
2250

1767
2280
1791
2315
1818

2354
1849
2388
1875
2422
1903
2457
1930
2488
1954
2515
1975

Jun

2187
1543

2246
1585
2295
1620
2349
1658

2386
1684
2422
1709
2459
1735
2470
1760
2509
1787
2577
1819

2623
1850
2657
1875
2693
1900
2707
1929
2780
1962
2820
1990
2861
2018
2901
2047
2938
2073
2970
2096

Jul Aug

2391
1618

2374
1662
2426

1699

2569
1738

2610
1766
2669
1792
2599
1820

2728
1846
2771
1875
2819
1908
2772
1941
2906
1966
2968

1993
3013
2023
2939

2058
3107
2087

3128
2117
3173
2147
3105
2174
3248
2198

2228
1595
2288
1638
2339
1674
2393
1713
2432
1741
2468
1766
2505
1793

2541
1819
2S81
1848
2626
1880
2672
1913
2707
1938
2744
1964
2786
1994
2833
2028
2873
1056

2915
2086
2956
2116
2993
2143
3026
2166

Sep

2001
1538
2055
1580
2100
1615
2149
1653
2184
1679
2216
1704
2250
1730
2282
1755
2318
1782
2358
1813
2400
1845
2431
1869
24M
1895
2502
1924
2544
1956
2580
1984
2617
2013
2655
2041
2688
2067
2717
2089

Oct

1945
1543
1998
1585
2042
1620
2090
1658
2123
1684
2154
1709
2187
1735
2219
1760
2253
1788
2293

1819
2333
1850
2363
1875
2396
1900
2432
1929
2473
1962
2508
1990
2545
2019
2581
2047
2613
2073
2642
2096

Nw

1985
1566
2039
1608
2083
1643
2132
1682
2166
1709
2198
1734
2232
1760
2264
1786
2299
1814
2340
1845

2380
1878
2411
1902
2444
1928
2482
1957
2524
1990
2559
2019
2597
2048
2633
2077
2666
2103
2696
2126

Dec

2005
1584
2059
1627
2104
1662
2153
1701
2188
1728
2220
1754
2254
1780
2286
1806
2322
1835
2363
1867
2404
1899
2436
1924
2469
1950
2507
1980
2549
2013
2585
2042
2623
2072
2660
2101
2693
2127
2723
2151



PacifiCoq* - RAMPP-3 Medium Low Forecast: Finn Load

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

223

225

226

226

226

227

230

233

237

242

248

249

250

252

255

255

256

257

257

255

South Idaho (Megawatts)

Jan Feb Mar Apr May

245
186

247

187
247
187
248

188
248
188

249
189
252
191
255
194
260

197
265
201
271

205
273
207

275
208
277

210
279
212
280
212
281
213
282
214
282
213

280
212

243
186

245
188
245
195
246

189
246

189

247
190
250
199
243
195
258
198
264
202

269

214
271
208

273
209
264

211
277

220
278
213
279

214
280

215
279
222
278
213

221
170

223
172
223
172
224

172

224
172
225
173

227
175
231

177
234
180
240

184

245
188
247

190

248
191
250
192
252

194

253
195
254
195
255
196
254
196
253

194

209
157
211
159
211
159
212
160

212
159
213
160
215

162
218

164
222
167
227
171
232
174
234

176
235
177
237
178
239

179
240
180
240
181
241
181
241
181
239
180

239

191
241
192
241
192
242
193
242
193
243
194
246

196
249
199
254
202
259
207
265

211
267
213
268

214
270

216
273
217
274
218
274
219
275
220
275
219

273
218

Jun

416
317
420

320
420
320
421

321

421
321
423
323

428
326

450
330

457
336
451
343

460

351
464
354

466
355

488

358
474

361
476
362
477

364
479
365

478
364
47S
362

Jul Aug Sep

456

391
474
395
474
395
461

397

461

396
462
398

483
402
475
408
483
415
493

424
520
433
508

437
508
439

511
442
536

446

519
447
523
449
524
450
540
450
520

447

402
320
406
324

406
324
407
325
407
325
409

326
413

330
419

334
426
340
436
347
445
355
449

358
451
3S9
454
362

458
366
460
367
461
368
463
369
462
369

459
366

310
232
313
234
313
234
315
235
314
235
316
236
319
239
324
242
329
246
336
251
344
257
346
259
348
260
351
262
354
264
355
265
356
266
357
267
357
267
354
265

Oct

242
194
245
196
245
196
246
197
246
197
247
198
249
200
253
202
257
206
263
210
268
215
271
217
272
218
274
219
276
221
277
222
278
223
279
223
279
223
277
222

Nov

217
178
220
179
220
179
220
180
220
180
221
181
224
183
227
185
231
188
236
192
241
197
243
198
244
199
246
201
248
202
249
203
250
204
250
204
250
204
248
203

Dec

202
151
204
153
204
153
205

153
205
153
206
154
208
156
211
158
214
160
219
164
224
167
226

169
227
170
228
171
230
172
231
173
232
174
233
174
232
174
231
173

l. O^rf VntWfiff^ft - MptBtftttolnfn/Pflpra 1^0



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY

2004 PEAK
ENERGY

2005 PEAK
ENERGY

2006 PEAK
ENERGY

2007 PEAK
ENERGY

2008 PEAK
ENERGY

2009 PEAK
ENERGY

2010 PEAK
ENERGY

2011 PEAK
ENERGY

2012 PEAK
ENERGY

2013 PEAK
ENERGY
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Annual

Calendar

Average

247

242

240

218

220

219

220

220

221

222

223

222

222

220

222

220

219

218

218

21«

West Wyoming (Megawatts)

Jan Feb Mar Apr May

290
259
283
253
281
251
256
229
258
231
257

230
257
230

258
231
259
232
260

233
261
234
260
233
260
232
258
231
259
232
258
231
257
230

256
229
255

228
254
227

289
261

282
255
280
262

255
231
257
232
256
232
256

240

238
233
259
234
259

234
260
244
259
234
259
234
238
233
258

242
257
233
256
232

255
231
254
238
253
229

277
255
271
249
268

248
244
225
246
227
246
226
246
226

247
227

248
228
248

229
249
230
248
229
248
229
247
228
247
228

246
227
246
226

245
226
244
225
242
224

282
254
276
249

274
247
249
225
251
226
251
226
251
226

252

227

253
228
254
228

255
229
253
228
253
228

252
227
252
227

251
226
251

226
250
225
249

224

247
223

274
246
268
240

266
238
242
217
244
219
243
218
243
218

244

219

245
220

246

221
247
222
246
221
246
220
245
219
245
220
244
219
243

218
242

217
241
216
240
215

Jun

268
244
262
238
260

237
236
215
238
217
238
216
238
216

234

217
235
218

240
219
241
220
240
219
240
219
232
217

239

218
238
217
238

216
237
216
236

215
235
214

Jul Aug Sep

270
244
266
238

264
236

239
215
241
217
235

216
241
216
241
217

242
218

243
219

245
220
244
219
238
219
236
217
243

218
236
217
239

216
238
215
240
215
237
214

271

244
265
238

263

236

239
215
241
217
241

216
241
216
242
217

243
218
243
219

244
220
243
219
243
219
242
217
242
218
241
217
240

216
240
215
239
215
237
214

257
241
251
235

249
234
227
213
229
214
228

214
228

214
229
215
230
216
231
216
232
217
231
216
230
216
229
215
230
215
229
214
228
214
227
213
226
212
225
211

Oct

270
236
264
230
262

228
238
208
240
210
240
209
239
209

241
210
242
211
242
211
243
212
242
211
242

211
241
210

241
211
240
210
239
209
239
208
238
207
236
206

Nov

268
240
262
234
260

232
237
212
239
213
238
213
238
213

239
213
24D
214
241
215
242
216
241
215
241
215
239
214
240
214
239
213
238
213
237
212
236
211
235
210

Dec

283
244
277
238
274
237
250
215
252
217
251
216
251
216

252
217

253
218
254
219
255
220
254
219
254
219
252
217
253
218
252
217
251
216
250
216
249
215
248
214



PacifiCorp - RAMFP-3 Medium Low Forecast: Firm Load

Total Company (Megawatts)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

5224

5287

5367

5404

S462

5522

5614

5678

5762

5855

5967

6018

6089

6169

6279

6336

6413

6489

6580

6621

Jan

7308
5577

7395

5643
7487
5713
7569
5770
7646
5831

7731
5896
7837

5976
7950
6063

8065

6151
8194
6250
8325
6351

8421
6423
8520

6499

8634
6585

8763

6684

8868
6763
8977
6846
9086
6929

9189
7006
9277
7072

Feb

7226
5486
7312
5551

7403
5820
7484
5675
7560
5734
7644
S798
7749
6087
7896

5962
7974
6048

8102

6145
8231
6467
8326

6315
8423
6389

8581
6474
8663

6805

8767
6649
8875
6730
8983

6811

9085

7132
9171
6950

Mar

6762
5149
6841
5210
6926
5274
7000
5325
7072
5381
7151
5441

7249
5516

7354
5595
7461
5677
7581
5768
7702
5861
7790

5927
7882
5998
7988

6077
8108
6168

8205

6241
8306

6318

8408

6394

8503

6465
8584
6525

Apr May Jun

6323
4879
6398

4936
6477
4996
6544

5043

6612
5097
6686
5154

6778
5224

6875
5300

6975
5377
7087

5464
7201
5553
7283

S615

7369
5682
7468

5757
7580
5843

7671
5913
7765
5985
7859
6057
7948
6124
8023
6181

6119

4921
6194
4979

6271
5039
6336
5088

6403
S142
6475
5199
6563

5270
6658
5346

6756
5425
6865

5512

6977

5602
7057
5666

7140
5732
7236
5808

7344
5895
7432
5965
7524

6038
7615
6110
7699
6177
7771
623S

6615

5074
6700
5135
6784
5197
6859
5247
6931
5302
7009
5361
7106
5434
7219

5512
7316
5594
7435
5686

7558

5779
7644
5844
7734

5913
7839
5990
7955
6080
8049
6151
8148
6225
8246
6299
8336
6367
8411
6423

Jul

106441

5361
7061
5427
7152
5493
7237
5547
7312
5604
7394
5666

7492
5743
7603
5826
7735

5912
7850
6010
7969
6109

8065
6178
8167
6250

8269
6332
8387

6426

8502
6500
8595
6578
8695

6656

8785
6726
8894
6785

Aug Sep

6888
5247
6978
5311
7068
5376
7147
5429
7222
5486
7304
5546

7404
S622

7510
5703
7621
5787

7746
5882
7872
5979
7963
6046
8056
6117
8164
6197
8285
6290

8384

6363
8486
6440

8588
6516

8682

6587
8761
6645

6367
5081

6450
5144
6533
5207
6605
S258
6674
5314
6750
5373
6842
5447
6940
S525
7042
5607
7157
5698
7273
5790
7356
5856
7443
5925
7542
6003
7654
6093
7745
6165
7840

6240
7934
6314
8020

6383
8094
6441

Oct

6504
5063
6584
5125
6667
5188
6739
5241
6810
5297
6887
5356
6981
5429
7082
5508

7185
5589
7301
5679
7419
5772
7504
5837
7593
5906
7694
5984

7809
6074
7903
6146
8000

6221
8097
6296
8187
6365
8264
6424

Nov

6813
5280
6896
S343
6983
5409
7060
5464
7135
5523
7215
5584
7314
5661
7420
5742
7528
5827
7649
5921
7772
6017
7861
6085
7954
6157
8061
6238
8182
6332
8281
6408
8383
6487
8486
6565
8581
6638
8663
6700

Dec

7314
5577
7401
5*44
7494
5713
7577
5773
7655
5834
7741
5899
7848
5980
7961
6067
8076
6155

8205
6254
8337
6354
8432
6427
8532
6503
8647

6590
8776
6688

8883
6769
8993
6853
9103
6936
9207
7013
9296
7080
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1994 PEAK
ENERGY

1995 PEAK
ENERGY

19% PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK
ENERGY

2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

1555

1537

1537

1535

1532

1536

1554

1562

1573

1586

1603

1604

1609

1618

1632

1627

1628

1628

1631

1622

Oregon (Megawatts)

Jan Feb

2545
1760

2516
1740

2508
1735
2511

1737
2506
1734
2514
1739
2535

1754

2556
1768
2574

1780
2596
1795
2615
1809
2625
1816
2633
1821
2649
1832
2662
1841

2663
1842
2663
1842

2664

1843
2661
1841
2654
1836

2505
1728
2476
1709

2469
1764
2472
1705
2467
1702

2475
1707
2495
1783

2528

1736

2534
1748
2568
1763

2S74
1840
2584

1783
2591
1788
2620
1799
2620
1872

2621
1808

2622

1809

2622
1809
2620
1872
2612
1802

Mar

2309
1572
2283

1554

2276
1550
2279
1551
2274
1548
2282

1553
2300

1566

2319

1579
2336
1590
2355
1603

2373

1616
2382
1622

2389

1626
2403
1636
2415
1644
2416
1645
2417

1645

2417
1645
2415

1644
2408
1640

Apr May

2081
1441
2057

1425

2051
1421
20S4
1422
2050
1420
2056
1424
2073

1436

2090
1448
2105

1458
2123

1470
2139
1481
2147

1487
2153
1491
2166

1500
2177
1508
2177
1508
2178

1508
2178
1509
2176
1508
2170
1503

1863
1456
1842
1440

1836
1435
1839

1437
1835
1434
1841
1439
1856

1451
1871
1463
1885

1473
1901

1486

1915
1497
1922

1502
1928
1507
1939

1516
1949
1523
1949
1524
1950
1524
1950
1524
1949
1523
1943
1519

Jun

1864
1411
1842
1395
1837
1391
1839
1392
1835
1390
1841
1394
1857
1406
1888
1417
1885

1427
1901

1439
1915
1450
1922

1456
1928
1460
1940
1468

1949
1476
1950
1476
1950
1477
1951
1477
1949
1476
1944
1472

Jul

1893
1479
1871
1462
1856
1458
1867
1460
1864
1457
1870
1461
1876
1474
1909
1485
1927
1496
1938

1509
1935
1520
1961
1526
1958
1530
1969
1539
1970
1547
1989
1548
1981
1548
1980
1548
1969
1547
1986
1543

Aug Sep

1954
1486
1932
1469
1926
1464

1929
14M
1925
1463
1931
1468
1947

1480
1963
1492
1977

1503
1993

1515
2008
1527
2016
1533
2022
1537
2034
1546
2044
1554
2045
1555
2045
1555
2045
1555
2044
1554

2038
1550

1821
1448

1800
1432
1795
1427
1797
1429
1793
1426
1799
1431
1814

1443
1829
1454
1842
1465
1857
1477
1871
1488
1878
1494
1884
1498
1895
1507
1905
1515
1905
1515
1906
1515
1906
1516
1904
1514
1899
1510

Oct

2038
1463

2015
1447
2009
1442
2011
1444
2007
1441
2014
1446
2030
1458
2047
1470
2061
1480
2079
1492
2094
1504
2102
1509
2108
1514
2121
1523
2132
1531
2132
1531
2133
1531
2133
1531
2131
1530
2126
1526

Nov

2234
1617
2208
1599
2201
1594
2204
1596
2200
1593
2207
1598
2225
1611
2243
1624
2259
1636
2278

1650
2296
1662
2304
1668
2311
1673
2325
1683
2336
1692
2337
1692
2338
1693
2338
1693
2336
1691
2330
1687

Dec

2559
180«
2530
1785
2522
1780
2525
1782
2520
1778
2528
1784
2549
1799
2570
1814
2588
1826
2610

1842
2630
1856
2640

1863
2647
1868
2663
1879
2677
1889
2677
1889
2678

1890
2678
1890
2676
1888
2669
1883



PacifiCorp - RAMPF-3 Low Forecast: Firm Load

Washington (Megawatts)

1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
T^^id Foinwntins' . [VIethn*ln1<mv P^irte 13A

Annual

Calendar

Average

465

471

477

479

479

480

482

482

483

485

487

485

484

485

487

485

484

484

484

481

Jan

767
531

777
538
786
544

792

548

791
548
792
548

794
550

797
551
798

553
800
554
801
555
801

554
800
554

800

554
801
555
801

554
800
554
799
553
797
552
794
550

Feb

767

524
777
531
785
556
791
541
791
541
792
541
794
562
818
544
798

545
735
547
801

567
800
547
799
547
822
547
801

S67
800
547
799
547
798
546
796
564

794
543

Mar

640

451
648
457
655
462
660

465

660

465

661
466
663

467
664
468

666
469

667
470
668
471
668

471
667
470
668

470
668
471
668

471
667

470
666
470
665

469

663
467

Apr May Jun Jul Aug

584

409
592
414

599
419
603

422

603

422
603
422

605

424
607
425
608

426
610
427
610
427

610

427
609
427
610

427
611
427

610
427
609
427
608
426

607

425
605
424

533
417
540
422
546
427

550
430
550
430
550
430

552
432
554

433
555
434
556
435
557
435
556
435

556
435
556
435

557
435
557
435
556
435

555
434
554

433

552
432

529
400
536
405

542
410
546

413
546

413
547
413
548

414
579

415
551
416

552
417
553
418
553
417
552
417
552
417
553
418
553
417
552
417
551
416

550
415
548
414

604
459

612
465
674
470

625
474
625
474
625

474
681
476
640
477
652

478
647
479

687
480
643
479
630

479
627
479
688

480
646
480
631

479
629
478
684
477

648
476

663
443
672
449
679
454
684
457
684

457
685
457
686

459
688
460

690
461
691
462
692
463
692

462

691
462
692

462

692
463
692
462
691
462
690
461
689

460
686
459

Sep

648
464
657
470
664
475
669
479
669
479
670
479

671
480
673
482
675

483
676
484
677
485
677
484
676
484
676
484
677
485
677
484
676
484
675
483
674
482
671
480

Oct

626
4S7
635
463
642
468

646
472
646
472
647
472
648
473
650
475
652
476
653
477

654
477
654
477
653
477
653
477
654
477
654
477
653
477
652
476
651
475
648
473

Nov

672
474
681
481
688
486
693
490
693
489
694
490
696
491
698

493
699
494
701
495
702
496
701
495
701
495
701
495
702
496
701
495
700
495
699
494
698
493
696
491

Dec

752
547
762
555
770
561
776
565
776
565
776
565
778
567
781
568

782
570
784
571
785
572
785
571
784
571
784
571
785
572
785
571
784
571
783
570
781
569
778
567



1994 PEAK

ENERGY
1995 PEAK

ENERGY
1996 PEAK

ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

30

30

30

30

29

29

30

29

29

29

30

29

29

29

29

29

29

28

28

28

North Idaho CMegawatts)

Jan Feb Mar Apr May Jun

58
38
58
38
58
38
58
38
57
37
57
37
57
37
58

37
57
37
58

37
58

37
57
37
57
37
57
37
57
37
56
36
56
36
55
36
55

35
54
35

58
38
58
38
58
39

58
38
57
37
57
37
57
39
50
37
57
37
58
37
57
38
57
37
57
37
51
37
57
38
56
36
55
36

5S
36
54
37
54
35

49
34
49
34
49
34
49
34
49
33
48
33
49

33
49
33
49
33
49
33
49
33
48
33
48
33

48
33
48

33

47
32
47
32
47
32
46
32

46
31

43
30

43
30
43
30

42
30
42

29
42
29
42
29
42
29
42
29

42
29
42
29
42
29
42
29
41
29
41
29
41
29
41

28

40
28
40
28
39
27

39
26
39
26
38
26
38
26
38

25
38
25
38

25
38

25
38

25
38

25
38

25
38
25
38
2S
37
25
37
25
37
25
37
2S
36
24
36

24
36
24

35
25
35
25
35
25

35
25
35

24

35
24
35
24
33
24
35
24

35
24
35
24
35
24
34
24
34
24
34
24
34
24
34
24
33
23
33
23

33
23

Jul

32
25
32
25
36
25
30
25
31

24
31
24
36
24

31
24

31
24
31
24

36
24
31
24
31
24
31
24

35
24
30
24
29
24
29
23
34

23
29
23

Aug Sep

36
25
36
25
36
25
36
25
36
24
36
24
36
24
36
24
36
24
36
24
36
24
36
24
35
24
35
24
35
24
35
24
35
24
34
23
34
23

34
23

35
26
35
26
35
26
35
26
35
25
35
25
35
25
35
25
35
25
35
25
3S
25
35
25
34
25
34
25
34
25
34
25
34
25
33
24
33
24
33
24

Oct

40
27
40
27
40
27
40
27
39
27
39
26
39
27
39
27
39
27
39
27
39
27
39
26
39
26
39
26
39
26
38
26
38
26
38
26
37
25
37
25

Nov

46
33
46
33
46
33
46
33
45
32
45
32
45
32
45
32
45
32
45
32
45
32
45
32
45
32
45
32
45
32
44
31
44
31
43
31
43
31

42
30

Dec

52
35
52
35
52
35
52
35
51
35
51
34
51
35
51
35
51
35
51
35
51
35
51
34
51
34
51
34
51
34
so
34
50
34
49
33
49
33
48
32



PacifiCoq* - RAMPP-3 Low Forecast: Firm Load

Montana (Megawatts)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

96

96

97

98

98

98

98

98

98

99

99

99

99

100

100

100

100

100

101

101

Jan

151
114
152
115
153
116
154
117
154
116
154
116
154
117
155
117

155
117
156

118
156
118
156
118
157
118

157
119
158

119
158

119

158
120
158
120
159
120
159
120

Feb

149
112
150
112
151
117
152
114
152
114
152
114
152
119
153

115
153
115

149
115
154
120

154
116
155
116
155
117
156
121
156

117
156
117
156
117
156
122
156
118

Mar

139
106

140
106

141
107

142

108
142
108
142
108

142

108
143
109
143

109
144

109
144
109
144

110

144
110
145
110

146
Ill
146
Ill
146

Ill

146

Ill
146
Ill
146
Ill

Apr May Jun Jul Aug

128
94

129

94
130

95
131
96

131

96
131
96

131
96

132
96

132

97
132

97
133
97

133
97

133

98
134
98

134
98

134
98

135

99
135
99

135
99

135
99

113

87
114
88

115
89

116
90

115
89

115
89

116
90

116
90

116
90

117
90

117
91

117
91

117
91

118
91

118
92

118
92

119
92

119
92

119

92
119

92

108
85

108
85

109
86

110
87

110
87

110
87

110
87

101

87
Ill
87
Ill
88

Ill
88

112
88

112
88

112

89
113
89

113
89

113
89

113
89

113
89

113
89

98190
82

98257
82

112
83

99017
84

99145

84
99585

84
113
84

102
84

101
84

100

85
115
85

103

85
102

85
102
85

116
86

103
86

103

86
103
86

116
86

102
86

112
82

113
82

114
83

115
84

114
84

115
84

115
84

I IS
84

115
84

116
85

116
85

116
85

117
85

117
85

117
86

118
86

118
86

118
86

118
86

118
86

Sep

117
86

118
86

119
87

120
88

120
88

120
88

120

88
121
88

121
88

121
89

121
89

122
89

122
89

122
90

123
90

123
90

123
90

123
90

123
90

123
90

Oct

123
91

124
92

125
93

126
94

125
93

126
94

126
94

126
94

126
94

127
95

127
95

127
95

128
95

128
9S

129
96

129
96

129
96

129
96

129
96

129
96

Nov

131
103
132
103
133
104

134
105
134
105
134
105
134
105
135
106
135
106
135
106
136
107
136
107
136
107
137
107
137
108
138
108
138
108
138
108
138
108
138
108

Dec

147
106
148
107
149
108
151
109
150
109
150
109
151
109
151
110
152
110
152
110
152
110
153
Ill
153
Ill
154
Ill
154
112
154
112
155
112
155
112
155
112
155
112

t n">-< t;n»n-f(l4nr. . WIftthn^nln-rw Pw^o ia<



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK
ENERGY

2000 PEAK
ENERGY

2001 PEAK
ENERGY

2002 PEAK
ENERGY

2003 PEAK
ENERGY

2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY

2013 PEAK
ENERGY
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Annual

Calendar

Average

855

853

853

845

851

856

866

875

888

900

916

920

930

937

952

957

964

971

979

981

East Wyoming (Megawatts)

Jan Feb Mar Apr May Jun

965
868

963
866
960

863
954
8S8

961
864

966

869
975
877

988

888

1002
901

1016
914

1032
928

1039
934

1050
944

1058
951

1072
964

1081
972

1089
979

1096
986

1103

991
1107
996

951
858

949
856
946
884

941
849
947

854
952
859
961
898
955
878

988
891
988
903

1017
950

1024
924

1035
934

1021
940

1056
987

1065
961

1073
968

1080
974

1087

1015
1091
984

960
858

958
856
955
854

950
849
956

855
962
859
970
867

983
879

997
891

1011
903

1026
917

1034
924

1045
934

1052
940

1067
953

1075
961

1084

968

1091
975

1097
980

1102
985

916
848

914
846

912
843
906
838
913
844
918
849
926
856
938
868

952
880
965
892
980
906
987

913
997
922

1004
929

1018
941

1026
949

1034
956

1041
963

1047
968

1052
973

942
843

940
841
938
839

932
834
938

840
944
844
952
852
965

863

979
875
992
888

1007
901

1015
908

1025
917

1033
924

1047
936

1055
944

1063

951
1070
958

1077
963

1081
968

939
845

937
843
935

841

929
836
935

842
941

846
949
854
934
865
975
877
989
890

1004
903

1011
910

1022
919

1029
926

1043
939

1052
946

1060

954

1067
960

1073
966

1078
970

Jul

935
844

932
842
933

840

924
835
929

841
935
845
947
853
936

864

953
876
965
889

1002
902
990
909

1016
918

1017
925

1041
937

1023
945

1054
952

1061
959

1071
964

1054
969

Aug Sep

941
846
938
844
936
842

930
837
937

842
942
847
950
855
963
866

977
878
990
891

1005
904

1013
911

1024
920

1031
927

1045
939

1053
947

1061
954

1068
961

1075
966

1079
971

936
853

934
851
931
848
926
843
932
849
937
854
946
862
958
873
972
885
986
898

1001
911

1008
918

1019
928

1026
934

1040
947

1048
955

10M
962

1063
968

1069
974

1074
978

Oct

955
860
953
858
951
856
945
851
951
857
957
861
965
869
978
881
992
893

1006
906

1021
919

1029
926

1039
936

1047
943

1061
955

1070
963

1078
971

1085
977

1091
983

1096
987

Nov

970
8«6
968
8M
965
861
959
856
966
862
971
867
980
875
993
886

1007
899

1021
911

1037
925

1044
932

1055
942

1063
949

1077

961
1086
969

1094
977

1102
983

1108
989

1113
993

Dec

979
869
977
867
974
865
968
859
975
865

981
870
989
878

1003
890

1017
902

1031
91S

1047
929

1054
936

1066

946

1073
952

1088
965

1096
973

1105
981

1112
987

1119
993

1124
997



PacifiCorp - RAMPP-3 Low Forecast: Firm Load

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

Annual

Calendar

Average

93

93

93

92

92

92

93

94

95

97

98

99

100

101

103

104

105

106

107

107

California (Megawatts)

Feb MarJan

160
107
160

107
160
107
159
107
158

106
159
106

160
107
162
109

164
110
166

Ill
169
113
171
114

172

115
175
117
177
119

179
120
ISO
121
182
122
183
123
185
124

Apr May

154
93

154
93

154
96

153

92

152
92

153
92

154
97

166
94

158
95

178

97
163
101
164
99

166
100

180

102
171
107

172
104
174
105

175
106

177
110
178
107

139
88

138

88

138
88

138
88

137
87

137
88

139
88

140

89

142
91

144

92
146

93

148

94
149
95

151
96

153
98

155
99

156
99

157
100
159
101

160
102

129
86

129

86
129

86
128
86

128
85

128
86

129
87

131
87

133
89

134
90

136
91

138
92

139
93

141
94

143

96

144

97
146
97

147
98

148
99

149
100

128

91
128
91

128
91

127
91

127
90

127
90

128
91

130

92
131

93
133

95
135
96

137
97

138
98

140

99
142
101
143
102
144

103
146
103
147
104
148
105

Jun

134
98

134
98

133
97

133

97
132
97

133
97

134

98
146

99

137
100

139
102
141
103

143
104

144

105
146
107

148

108

149
109
151
110
152
Ill
153
112
154
113

Jul

143
107

143
106

146
106
143

106

143
105
142
106
147
107

151
108

152
109

155
Ill

155
112
158
114
155
115
158
116
163
118

166

119
163

120
165

121

168
122
171
123

Aug Sep

136
95

136
95

135

95
135
94

134
94

135
94

136
95

138

96
139

97
141
99

143
100
145
101
146
102
148
104

151
105
152
106
153
107
154
108
1M

109

157
109

103
83

103
82

103
82

102
82

102
82

102
82

103
83

104
84

106
85

107
86

109
87

110
88
Ill
89

112
90

114
91

115
92

116
93

117
94

118
95

119
95

Oct

117
79

116
79

116
79

116
79

115
79

116
79

117
80

118
80

120
81

121
83

123
84

124
85

126
86

127
87

129
88

130
89

131
90

132
90

134
91

134
92

Nov

131
84

131
84

131
84

131
84

130
83

130
84

132
85

133
86

135
87

137
88

139
89

140
90

142
91

143
92

146
94

147
94

148
95

149
96

151
97

152
97

Dec

158
103
158
103
158
103
158
103
157
102
157
103
159
104
160
105
162
106
165
108
167
109
169
110
171
Ill
173
113
175
115
177
116
178

117
180
117
181
118
183
119
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1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK
ENERGY

1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY

2003 PEAK
ENERGY

2004 PEAK
ENERGY

2005 PEAK
ENERGY

2006 PEAK
ENERGY

2007 PEAK
ENERGY

2008 PEAK
ENERGY

2009 PEAK
ENERGY

2010 PEAK
ENERGY

2011 PEAK
ENERGY

2012 PEAK
ENERGY

2013 PEAK
ENERGY
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Annual

Calendar

Average

1492

1510

1528

1541

1S54

1567

1585

1594

1609

1626

1647

1650

1657

1668

1685

1690

1699

1708

1719

1718

Utah (Megawatte)

Jan Feb

1885
1531
1908
1550
1925
1564
1947
1582
1963
1595
1979
1608
1997
1623
2014

1636

2033
1652

2054
1669
2075
1686
2084
1693
2094
1701
2107
1712
2124
1725
2135
1735
2147
1745

2158
1754
2166

1760
2170
1764

1870
1505
1893
1524
1910
1592
1932
1555
1948
1568
1964
1581
1982
1653
2042
1608

2017
1624

2128

1641
2059

1717
2068
1665
2078

1672
2137
1683

2107
1757
2119
1705
2131
1715
2142
1724
2149
1792
2154
1734

Mar

1803
1447

1825
1465
1842
1478

1863
1495
1878
1507
1894
1520
1911

1534
1927

1546
1945
1561
1966
1577
1986

1593
1994
1600
2003

1608

2016
1618

2032

1631
2043
1640
2054
1649
2065
1657
2072
1663

2077
1667

Apr May

1741
1400
1762
1418
1778
1430
1798
1447
1813

1459
1828

1471
1845
1484

1860

1496
1877

1510
1897
1526
1916
1542
1925
1549
1934
1556

1946
1566

1961
1578
1972
1586
1983

1595
1993
1604
2000
1609
2005
1613

1788
1405

1810
1422
1826
1434

1847
14S1
1863

1463
1878
1475
1895
1488
1911
1501

1929
1515

1949
1531
1969
1546
1978
1553
1987
1560
1999
1570
2015
1582
2026
1591
2037

1600

2048

1608
2055

1614
2060
1618

Jan

2112
1490
2138
1508
2157
1522

2182
1540
2200
1552
2218
1565
2238

1579
2235
1592
2278
1607

2302

1624
2325
1641
2335

1648

2346
1655
2361
1666

2380
1679
2393
1688
2406
1698
2418
1707
2427

1712
2432
1716

Jul Aug

2328
1563
2356
1582
2280
1596
2404
1615
2424
1628
2444

1642
2366
1656

2468

1670
2490
1686
2518
1704
2458

1721
2555
1728
2585

1736
2602
1747
2516
1761
2617
1771
26S2

1781
2665
1790
2565
1796

2661
1800

2152
1540
2178
1559
2198
1573
2223
1591
2241
1604
2260
1618
2280
1632
2299
1646

2321
1661
2345
1679
2369
1696
2379
1703
2390
1711
2406
1722

2425
1736
2438
1745
2451
1755
2464
1764
2473

1770
2478
1774

Sep

1932
1486
195A
1504
1973
1S17
1996
1535
2013
1548
2029
1561
2048
1575
2065
1588

2084
1602

2106
1619
2128
1636
2137
1643
2147
1651
2160
1661
2177
1674
2189
1683
2201
1693
2213
1702
2221

1707
2225
1711

Oct

1879
1490
1902
1508
1919
1522
1941
1540
1957
1552
1973
1565
1991
1579
2007
1592
202«
1607
2048
1624
2069
1641
2077
1648
2087
1655
2100
1666
2117
1679
2128
1688
2140
1698
2151
1707
2159
1712
2164
1716

Nov

1917
1512
1940
1530
1958
1544
1980
1562
1997
1575
2013
1588
2032
1602
2048

1616
2067
1631
2089
1648
2111
1665
2120
1672
2129
1680
2143
1690
2160
1704
2172
1713
2184
1723
2195
1731
2203
1737
2208
1741

Dec

1936
1529
1960
1548
1977
1562
2000
1580
2017
1593
2033
1606
2052
1621
2069
1634

2088
1649
2110
1667
2132
1684
2141
1691
2151
1699
2165
1710
2182
1723
2193
1733
2206
1742
2217
1751
2225
1757
2230
1761



FacifiCorp - RAMPP-3 Low Forecast: Firm Load

South Idaho (Megawatts)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY

PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY

Annual

Calendar

Average

215

215

210

205

201

198

197

196

196

198

200

200

199

199

199

197

195

193

190

186

Jan

236
179
236
179
230
175
224
170
221
167
217
165
216
164
215
163
216
163

217
165

219

166
219
166

219
166

218

165
218
165

216

164
214
162
212

160
208
158

205
155

Feb

235
180

235

180
229
182

223
171
219

168

216
166
214

170
205
164
214

164
192
166

217
173

218

167
217
166

208
166
216

172
214
164
212
163

210
161
207
164
203
156

Mar

214
164

213
164
208

160
203

156
199
153
196
151
195
150
194
149

195
150

196
151

198
152
198

152
197
152
197
152
197

151
195
150
193
149
191
147
188

145
185
142

Apr May Jun

202
152
202

152
197
148
192

144
189
142
186

140

184

139
184
138

184
139

186
140
187

141

188
141
187
140
187

140

186
140
185
139
183

137
181
136
178
134

175
131

231
184

231
184
225

179
219

175
215
172

212

169
211
168

210

167
211

168
212

169
214

170
214
171
213
170
213
170
213
169
211
168
209
166

207

165

204
162
200
159

401
306
401
306
391
298

381
290
374
285
369
281
366

279

379
278
366

279
369
281

371

283
372

284

371
283
370
282
370

282

367

279
363
277
359
274
354
270
347
265

Jul

437
378
438

377
442
368

416
359
408
352
403
347
414

345

400
343

401
344

405
347

420
350

408

350
405
349
404
349
418

348

402
345
395
342
392
338
400
333

381
327

Aug Sep

388
309
388
309
378

302
368

294
362
289
357

285

354
282
353

281

354
282

357
285

359
286

360
287
359
286
358

286

357
285
354
283
351
280
347
277
342
273

336
268

300
224
299
224
292

218
285

213
280
209
276
206
273
204
273
204

273
204
276
206
277
207
278
208
277
207
277
207
276
206
274
205
271
203
268
200
264
197
259
194

Oct

234
187
234
187
228

182
222
178
218
175
215
172
214
171
213
170
213
171
215
172
217

173
217
174
216
173
216
173
215
173
214
171
212
169
209
168
206
165
202
162

Nov

210
171
210
171
205
167
199
163
196
160
193
158
192
156
191
156
191
156
193
158
194
159
195
159
194
158
194
158
193
158
192
157
190
155
188
153
185
151
182
148

Dec

195
146
195
146
190
142
185
139
192
136
179
134
178
133
177

133
178
133
179
134
181
135
181
135
180
135
180
135
180

134
178
133
176
132
175
131
172
129
169
126



1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK
ENERGY

1997 PEAK
ENERGY

1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY
2013 PEAK

ENERGY
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Annual

Calendar

Average

245

239

237

200

178

167

166

165

165

164

165

162

161

159

159

156

155

153

152

150

West Wyoming (Megawatts)

Jan Feb Mar Apr May Jun

287
257
280
251
277
248

234

209
208
186

195
175
194

174
194
173

193
173

193

173
192
172
190
170
189
169
186
167
185
166
183
164
182
162
180

161
178
159
176
157

287
259
279
253
276
259
233
211
208

188

195
176
193

181
181
175
193
174
179
174
192
180
190
171
188
170

172
168
185

173
183
165

181
164

179
162
177
166
175
158

274
253

268
247
265
244

223
206
199
183
186
172
18S
171
185
171
185

170
184
170

184

169
182
167
180
16*
178
164
177
163
175
161
173
160

172
158
170
157
168
155

280
252
273
246

270
243

228
205
203
183
190
171
189
170

189
170
189
170

188

169
188
169
185
167
184
166
182
164
181
163
179
161
177
159
175
158
173
156

171
154

272
244
265
238

262
235

221
199
197
177
185
166

184
165

183

164

183
164

182

164
182

163
180
161
179

160
176
158
175
157
174
156

172
154
170
152
168
151
166
149

266
242
259
236

256
233

216
197
192

175
180
164
179

163
176
163

179
163

178

162
178
162
176
160
174
159
172
157
171
156
169
154
168
153
166

151
164

150
162
148

Jul

263

242
258
236
260
233

214
197
190

175
179
164
182

163
182
163

177
163
180

162
181
162
178
160
170

159
168
157
174
156
171
154
164
153
158

151
167
ISO
161
148

Aug Sep

269
242
262
236
259
233

219
197
195
175
183
164
182
163
181
163
181
163
180
162
180
162
178
160
177
159
174
157
173
1M
172
154
170
153
168
151
166
150
164
148

255
239
249
233
246
230
207
194
185
173
173
162
172
161
172
161
172
161
171
160

171
160
169
158
167
157
165
155
164

154
163
152
161
151
159
149
158
148

156
146

Oct

268
234
261
228
258
225
218
190
194
169
182
159
181
158
180

157
180
157
180

157
179
156
177
155
176
153
174
151
173
151
171
149
169
148
167
146
IU
145
164
143

Nov

26*
238
260
232
257
229
217
193
193

172
181
161
180
160
179
160
179
160
179
159
178
159
176
157
175
156
173
154
172
153
170
152
168
150
166

149
165

147
163
145

Dec

281
242
274
236
271
233
228
197
203
175
191
164
189
163
189
163
189
163
188
162
188
162
186
160
184
159
182
157
181
156
179
154
177

153
175
151
174
150
172
148



PacifiCorp - RAMPP-3 Low Forecast: Finn Load

Total Company (Megawatts)

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK

ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

PEAK
ENERGY

Annual

Calendar

Average

504S

S044

5063

5025

5013

5023

5072

5096

5137

5184

5245

5249

5269

5296

5346

5345

5359

5371

5392

5373

Jan

7055

5386
7050
5383
7057
5389

7034
5366

7020
5353

7035
5364
7084
5401
7138
5443

7193
5486

7256
5535

7317
5583

7343

5604
7370
5625
7407
5654

7454
5691
7472
5706
7489
5721
7503
5733
7510

5739
7504
5736

Feb

6975
5297
6971

5295

6978

5489
6955

5276
6941

5264
6955
5274
7004

5SOO
7099
5351
7111

5394
717S

5442
7234

5685
7259
5509

7286

5530
7366

5558
7368

5794

7386
5608
7403
5623
7417
5635
7423
5842

7418
5637

Mar

6527
4973

6523
4971
6529
4976

6507
4952

6494
4940

6508
4950

6554
4985
6605

5023

6657
5064

6716
5110

6773
5155

6798

5173
6824
5194
6859
5220

6903

5255
6920
5269
6937
5284
6952
5295
6958

5301

6954
5299

Apr May

6105
4713
6102
4711
6108
4715
6084

4691
6070

4679
6083
4688

6125
4721

6172
4758
6221

4797
6277

4841
6331

4884

6354
4902
6378

4921

6411
4947
6452

4980

6469
4994
6485
5008
6499

5019
6505

5026
6501
5024

5909
4753
5909

4751
5914
4755
5890

4731
5878
4720
5891

4729

5932
4761
5978
4799

6026
4838

6080
4882

6134

4925
6156

4944
6180
4963
6212
4989

6253
5022
6270
5036
6287

5050
6301
5061
6308
5067

6304
5065

Jun

6388

4901
6391
4901
6395
4903

6372
4876
6360

4864

6373
4872
6416
4905
6469

4941
6516

4981
6576

5027
6634
5072

6658
5091

6684

Sill

6718
5136
6761

5170

6779

5184
6796
5197
6811

S208

6817

5213
6811
5209

Jul Aug

104825
5178

104899

5178
6740
5179

105640

5153
105759

5140
106214

5147
6763

5181
6818
5219
6884
5261

6940

5309
6989

5356
7027

5375
7053
5396
7077
5422

7120
5457
7147
5471
7172
5484
7183
5494
7176
5498
7193
5493

6651
5068
6655

5068
6661

5070
6639
5045
6628
5032

6642
5041
6686
5075
6736

5113
6789

5154
6850

5201
6910
5247
6935
5266
6960

5287
6995
5313
7040
5348

7058
5362
7075
5375
7090

5386
7096
5391

7090
5387

Sep

6148
4907
6151
4907
6158
4912
6138

4889
6128
4878
6141
4887
6183

4921
6229
4958
6278

4998
6335
5044
6390

5089
6412
5107
6437
5127
6469
5153
6511

5187
6528
5201
6544
5215
6558
5227
6564

5232
6560
5229

Oct

6279
4890
6279
4890
6286
4895
6265
4873
6253
48M
6267
4874
6311
4908
63S9
4946

6410
4986
6468
5032
6523
5076
6547
5095
6572
5115
6606
5141
6649
5176
UM,
5190
6683
5205
6697
5216
6704
5223
6700
5220

Nov

6577
5098
6575
5097
6583
5103
6564

5082
65S3
5072
6568
5082
W15
5118
6*66
5158
6718
5200
6778
5247
6837

5293
6861
5312
6888
5334
6923
5361
6968
5397
6986
5411
7004
M26
7019
5438
7026
5445

7022
5442

Dec

7059
5385
7055
5382
7064
5389
7044

5369
7031
5359
7047
5370
7097
5408
7152
5451

7208
5494
7271
5543

7333
5591
7359
5612
7387
5<34
7425
5663

7472
5700
7491
5715
7509
5730
7524
5743
7532
5749
7527
5747
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1994 PEAK
ENERGY

1995 PEAK
ENERGY

1996 PEAK

ENERGY
1997 PEAK

ENERGY
1998 PEAK

ENERGY
1999 PEAK

ENERGY
2000 PEAK

ENERGY
2001 PEAK

ENERGY
2002 PEAK

ENERGY
2003 PEAK

ENERGY
2004 PEAK

ENERGY
2005 PEAK

ENERGY
2006 PEAK

ENERGY
2007 PEAK

ENERGY
2008 PEAK

ENERGY
2009 PEAK

ENERGY
2010 PEAK

ENERGY
2011 PEAK

ENERGY
2012 PEAK

ENERGY

2013 PEAK
ENERGY
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Annual

Calendar

Average

299

299

300

299

299

299

300

299

299

299

300

299

299

299

300

299

299

299

300

299

Total Company (Megawatts)

Jan Feb Mar Apr May Jun

245
314
273
314
268
314
229
314
260
314
280

314
277
314
268
314
281
314
278
314
289
314
245
314
238

314
268
314
267
314
260
314
253
314
245
314
238
314
228
314

276
325
275
325
297
337
276
325

275
325

276
325
299

337
304
325
276
325
290
325

302
337
276
325
275
325
304
325

297
337
275
325
276
325

276
32S
298
337

276
32S

321

322
322
322
317
322
326
322

325
322

321

322
307

322
330
322

325
322
326

322

314
322
321
322
322

322
330
322

317
322
325
322
321
322

321

322
310
322

325
322

291
320

284
320
294
320
283
320

253
320

292

320
288

320
283
320

283
320
283
320

295
320
291
320
284

320
283
320

296
320
253
320
292
320

291

320
296
320

283
320

269
311
263
311
286
311
262
311
268
311
269

311
287

311
262
311
262
311
262

311

289
311
269
311
263

311
262
311

285

311
268
311
269
311
269

311
286

311
262
311

320
318

323
318
312
318
333
318
312
318
320

318
315
318

334
318
330
318
333
318

356
318
320
318
323

318
325
318

328
318
312
318
320
318

320

318
317
318
330
318

Jul

283
285

285
285
295
285
279
285

277
285

280

285
285
285

291

285
287

285
288
285

284
285
291
285
285
285
285
285

285

285
287
285
280
285

283
285
285

285

287
285

Aug Sep

270
290

271
290
295
290
274
290
275
290
284

290
281
290

272
290
271
290
274
290
304
290
270
290
271

290
271
290

316
290
275
290

284
290
270
290
280
290
271
290

272
264
274
264
279
264
274
264
274
264
273
264
270
264

275
264
275
264
274
264
272
2M
272
264
274

264
275
264
274
264
274
264

273
264
272
264
279
264
275
264

Oct

269
255
266
255
254
255
251
255
252
255
248
255
252
255

252
255
252
255
251
255
247
255
269
255
266
255
252
255
241
255
252
255
248
255
269
255
241
255

252
255

Nnv

298
295
298
295
324
295
300
295
278
295
292
295
322
295
299
295

301
295
300
295
309
295
298
295
298
295
299
295
324
295
297
295
292

295
298
295
323
295
298
295

Dec

195
288
200
288
236
288
200
288
200
288
196
288
23<
288
200
288

199
288
200
288
235
288
195
288

200
288

200
288
236
288
200
288
196
288
195
288
237

288
199
288
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SECTION 1.0 Executive Summary

PacifiCorp has completed the third Resource and Market Program Planning document
(RAMPP-3). This repon is a detaUed description of the company's analysis for determining
supply curves for demand-side resources, and the program planning and design steps effort
undertaken to defme programs and an action plan for acquiring demand-side resources.

The supply curves show how much demand-side resource (DSR) is avaUable at what price.
Program planning and design involves factors such as cost-effectiveness of the different
resources under consideration, characterisdcs of the different markets for the resources,
deUvery mechanisms such as ramp rates (how quickly a program can be delivered) and
penetration rates (how widely) wiU customers participate in programs. These rates are studied
and subdivided by market sector and geographic area.

1. 1 Developing Supply Curves

In order to study how supply curves are generated, the company's customers were divided into
market sectors, such as commercial, residential, industrial and irrigation. Next the available
conservation resources for these sectors were evaluated using an integration model based on
load shapes. The goal of this conservation resource assessment and market analysis was to
determine the technical potential, or maximum, demand-side resources available to the
company over the 20-year planning horizon.

In studying the market sectors, the largest low cost resource potential was found to be with
industrial customers, who account for the largest amount of sales, with commercial and
residential splitting the remainder. Utah has a large and diversified industrial base.

Load shapes were developed to provide more detail about consumption during peak and off-
peak periods for different end uses for several customer classes. The load shapes are reaUy
conservation load shapes, representing the difference in consumpdon between a building with a
package of conservation measures, and a base case buUding with none.

The methodology for derivmg load shapes differed by market sector. IdeaUy, monitored or
metered loads are best for this purpose, but when unavailable prototype models were used to
generate load shapes. Simulations of prototypical cases were done for building types in the
commercial sector. The same method was used to estimate the technical potential for energy
savings. For RAMPP-3, the simulation models were used to generate hourly load shapes as
well as annual energy savings.

April?, 1994 PacifiCorp RAMPP-3 Technical Analysis Page 1



The resulting load shapes differ for different service temtones and forecast assumptions. In
generating the curves, other factors were taken into account, such as capacity savings and
diversity factors. Financial parameters, including the real discount rate, capital recovery
factor, and leveUzed cost, were used in evaluating cost-effectiveness of various demand-side
resource options. The resulting curves rank the amount of resources at a given cost from least
to most expensive.

1. 1. 1 Residential Sector

Space heating analysis in the residential sector was based on three prototype homes: smgle
family dweUing, manufactured home dwelling, and a multi-famUy residence. Heat loss
coefficients, or UA-values, were calculated based on survey information regarding existing
insulation levels and retrofit U-values developed by the BonneviUe Power Administration and
analyzed by the Northwest Power Planning Council. UA-values for different cUmates and
constmction periods were also derived.

From this data, the amount of space heat consumption was estimated, and the results were then
adjusted from the prototype models to agree with actual usage. Actual savings proved to be
less than the engmeering estimates, we assume, due to customer "amenity takeback" choices.
Apparently some customers choose to trade increased comfort over increased savings, and
adjust their thermostats accordingly. Rebound in usage was accounted for by either
downrating the savings to agree with monitoied results, or treating it as an increase in the
demand forecast. Other aspects of low-cost resources were considered in this study, including
solar access.

In the residential sector, energy conservation measures for appliances were also studied. Costs
and market saturation levels for appliance ECMs are detailed in the appendices of this report.
The technical potential for appliances is high. However, this potential is not immediately
accessible due to natural replacement cycles, which is why more savings from this resource are
not included in the programs.

1. 1. 2 Commercial Sector

In the commercial sector, the methodology for estimating energy savings was based on a set of
prototype buUdings modeled by the United Industries Corporation for the BonneviUe Power
Administration using a Department of Energy computer program (DOE-2). New buildmgs are
supposed to be constructed in accordance with Model Construction Standard (MCS) codes
when it comes to energy use, but a study of current practice shows this is not always the case.

Prototype buildings, therefore, were modeled usmg "end-use splits, " or ways energy is
apportioned in a building. Different end uses were modeled using load shapes, denved from
research results, and load shapes were created for different .day types, or typical day profiles,
generally separating weekday from weekend for most buUding types.
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The baseline consumption mcluded in the forecast assumes that 85 percent of new buildings
wUl comply with commercial code in the Northwest states. The remaining 15 percent wiU be
equivalent to current practice.

As far as cUmate considerations, models were run using Portland and Salt Lake as the two
major cities. Commercial buildings are only slightly sensitive to climate because of low
saturation of electric space heat and low cooling usage. Lighting and recqitacle loads were
found to be unaffected by cUmate.

1. 1. 3 Industrial Sector and Irrigation

Energy usage is expressed differently for the industrial sector than it is for the residential and
commercial sectors. The industrial costs and energy supply in this study were based on a
variety of data and reports, including data from Bonneville Power Administration, Industrial
Test Program, the planning division of the Oregon Department of Energy, and Dun and
Bradstreet.

These data were modified to reflect industries in the company's territories. Other adjustments
were made, such as increasmg the energy use for pumping to allow for plant-owned weU
pumps in Ught of the predominantly rural nature of the company's service territory. Specific
conservation measures in areas such as lighting, heating, ventilation and air condidoning,
compressed air systems, pumping systems, pneumatic conveying and refrigeration are detailed
in the report.

Irrigation savings were also studied. A rough estimate of technical potential is that a 15
percent savings from pump efficiency and another 15 percent from improved scheduling can be
achieved. However, there are serious constraints on achieving this potential. Farmers are
reluctant to experiment with water-savings measures because they are highly adverse to taking
any risks when it comes to their crops.

PacifiCorp is currently conducting a pilot program in California. The results of this pilot wiU
help the company detemiine the best ways to market approaches to improving irrigadon
efficiency.

1. 1.4 Other Resources-Fuel Switching and Street Lighting

Fuel switching-which is the replacement of electric space or water heating equipment in an
existing building with fossU-fuel fired equipment-is considered a potential demand-side
resource because it reduces the electrical utility load. However, since another fuel rather than
electricity is stiU being consumed, is treated as a "load shedding" option rather than energy
conservation.

In analyzing the potential of fuel switching, the economic break-even point for removing an
electric furnace and replacing it with a gas model was evaluated based on a least cost
approach. In general, converting from an electric to gas furnace, after undertaking other
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lower cost efficiency options, would be cost effective for only a smaU percentage of
customers.

A similar case was demonstrated for fuel switching regarding water heaters. Again the
development, marketing, and administrative costs of a full-scale fuel switchmg program for
water heating could not be justified, after looking at lower cost efficiency options.

PacifiCorp offers a street lighting service in most of its territory. Older mercury vapor lamps
can be replaced by more efficient high pressure sodium lamps, achieving a 40 percent savings
in energy use. However, the company has a policy of retrofitting mercury vapor with high-
pressure sodium during nonnal maintenance and replacement, and most of the company's
lamps have already been changed. Accelerating the replacement is not a sufficiently large
resource to consider this as a program opportunity.

1. 1. 5 Background Conservation and Lost Opportunities

Background conservation is the amount of conservation customers perceive as cost-effective
and do on their own. Outside of solar options, there are no low-cost opportunities in new
residential construction which aren't aheady incorporated in buUdmg codes. The largest
amount of background conservation exists in the commercial sector, where there are many
low-cost options. The industrial sector is not included in this specific study because industrial
"background" trends are ah-eady included in the econometric forecasting model.

"Lost opportunities" are conservation measures that will be cost-effective during their lifetune
if installed now, but not if installed later as part of a more expensive retrofit. The bulk of lost
opportunities, analysts found, occur in the commercial sector, both in new construction and
building remodeling, where programs are not in place. Lost opportunities also occur in
industrial new construction.

1. 2 Program Planning and Design

With the infomiation available from the supply curves, the criteria for program design and a
two-year action plan was established. Input from program managers and field staff was
incorporated into program design. Existing program experience, program evaluation results
also feed into program planning.

1.2. 1 Resource Opportunities

A number of factors influenced the company's decisions on the priorities of demand-side
resource acquisition. These criteria include the cost of the resource, unpact on customer
prices, size of resource, ease of acquisition, and lost opportunities.

As far as size of the resource opportunity, results show a technical potential for conservation
of about 1,500 MWa, based on a medium load growth forecast. Results by sector are detaUed
in the report.
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1. 2. 2 Program Potential

Program potential was calculated from the estimated technical potential by program area. Line
losses were added to estimate the gross savings potential, which was then multiplied by the
effective penetration rate to get gross program potentials. "Free riders, " if any, were
subtracted for net program potential.

Determining the programmatic supply curve was complicated because of the synergies and
interactions between conservation programs. Cost differences for complete programs appeared
to be minor, with most programs estimated to cost around 30 mills/kWh. In general, a
difference was found between technical potential and market potential due to the existence of
market barriers, and tuning issues.

1. 2.3 Program Design

Assessing and targeting markets is a major focus of program design. An increasing number of
DSR programs are expected to be offered over the next 20 years as the company learns more
about how to efficiently and effectively deliver demand-side resources. There are barriers to
overcome, including customer perception regarding the value of investing in energy
conservation as well as the cost of conservation measures.

Planning for DSR programs must include administradve costs as one component of the Total
Resource Cost. Other factors to be considered in calculating cost include the possibility of an
energy service charge, and net present value (NPV) program multipliers.

Commissioning" is a tool the company will use to assure persistence of energy savings from
the energy conservation measures. Commissioning also includes training of the maintenance
personnel On-going and spectfic program evaluations are another component of the company's
quality control strategy.

1.2.4 Ramp Rates

Most programs have ramp-up over about five years. These programs are also affected by
annual construcdon cycles. It wiU take more than one yearly cycle for the full effect of any
particular feature or program incendve to be integrated into the plans of prospective
participants. Furthermore, program efficiencies won't be evident until they've operated in a
program for at least three years.

For RAMPP-3, a new approach was utilized to assist in development of the ramp-up rates: the
integration model was run in an "unconstrained" mode, in which the model selected the
optimum DSR resource timing without consideration of logisdc constraints.
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1.2.5 Program Options

Demand-side program options include programs in the areas of:

. new residential construcdon

. residential retrofit-non-low income

. residential retrofit-low income

. residendal appliances

. water heater load control

. new commercial constmction

* commercial retrofit

. industrial

These categories were defined to capture the logical segments of customer types and end use
applications in the market.

1. 2. 6 Cost-effectiveness

To screen and select demand-side resource options, the company used two tests: the total
resource cost test, and the utility cost test. Other economic screening criteria included
examining a program's fmancial soundness using an internal rate of return (IRR) calculation,
and examining the program's impacts on prices.

1. 2.7 Two-Year Action Plan and Acquisition Targets

Management and company staff developed a DSR action plan in November, 1993. The plan is
aimed at developing demand-side programs and increasing program offerings throughout the
company's Utah and Pacific service territories over the next two years, whUe mitigating
potential adverse impacts associated with poor performing programs.
Specific action items were drawn up m the program areas of new residential buUdings, existing
residential buildings, appliances, commercial retrofit, new commercial, and industrial and
irrigation. The company also has other DSR activities planned, which wiU benefit more than
one sector or program.

A study of energy savings targets, broken down by state and program, are included. The
MWa savings shown in the two-year acdon plan, with a target of 40 MWa, represent the first
two years of the company's five-year goal of 143 Mwa.
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SECTION 2.0 Overview of the RAMPP-3 DSR Analysis Process

In this section we present a step-by-step description of the process we have used in
estimating the DSR supply ciirves, developing program design, and adapting DSR
targets to the programs. There are many smaller steps, such as additional feedback
loops, not presented in this overview, but the essential steps are shown in the
accompanying chart.

Each of the major steps of the process are identified in the chart and referred to by box
number. Each "process box" box is labeled as Box 1, Box 2 and so on corresponding
with the narrative discussion below. After the narrative for each box, are cross
references to sections in the body of the report where the process is discussed. The text
m each box is descriptive of the method or focus for the step it is associated with. The
entire process has been organized into two major groups, one for DSR Supply Curve
Estimation (Boxes 1 through 16, and 28 through 38) and one for DSR Program Design
(Boxes 17 through 27).

2. 1 DSR Supply Curve Estimation Process

The DSR supply curve estimation focuses on determining base energy consumption for
each end use across all customers classes, and determining technical potential of DSR
resources. Technical potential is the maximum potential energy savings available.
Supply curves are then generated for the availability of resources, given various levels
of resource cost. By taking into accoimt forecasts and market barriers, technical
potential is then converted to market potential, and market potential becomes the basis
for DSR program planning and design.

Box 1:

Box 2:

The starting point in oiu- analysis is to establish prototypical modeling or
engineering analysis of base struchires and demand-side measures. This
approach takes into account the imique characteristics of the customers in
our service area. It provides an approximate representation of our service
area by modeling a number of prototypes which provide an average for a
given segment. These prototypes, while useful in aggregate, are not
expected to reflect any sgeafic buildin . [Sections 4.0, 4.1, 4.6, 6.3 and 8.2]

Based on the prototypical modeling and engineering analysis, we
establish baseline energy consumption (in kWh/unit). The baseline
consumptions are refined using best available infonnation from surveys,
actual experience, monitoring and various other sources. [Sections 4.1,
4. 4.2, 4.5, 5.1, 6.1, 6.2 and 7.1]
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Box 3:

Box 4:

Box 5:

Box 6:

Box 7:

Box 8:

We then compare baseline to building energy codes or appliance
standards and current program measures. This step helps make sure we
are setting the program baseline at the appropriate level. The
consumption information is then provided to the forecasting department
in the form of a "Frozen Efficiency"* (fixed kWh/unit) forecast. [Sections
3.3 and 4.4 and Appendices B, C, D, E, F and G]

Once we have established an accurate estimate of baseline consumption
for each customer dass and measiu-e, we incorporate conservation
measures in the baseline analysis. Conservation impacts are measiired by
modeling the iinpact of the energy conservation measiires, using energy
simulation modeling, or through the use of engineering analysis. [Sec(io»is
4. 7, 5.2, 6. 1, 123.1, 123.2, and 12. 5.2]

For each energy conservation measure analyzed we also need to establish
the incremental cost of the measures (in 1994 dollars). The cost

information collected indudes the cost of installing the measure as well as
the cost of operating and maintaining the measure. We estimate: the
incremental cost of eqmpment compared to the baseline equipment; O&M
costs or savings; and number of tunes a measure will be replaced during
1994-2014 period. Replacement frequency is based upon the measure's
life. [Section 5.4]

Once we have estimated the energy consumpdon for the baseline measure
and the energy consumption after installation of the conservation measure
we estimate saving potential for each measure (kWh/unit) by taking the
difference between post- and pre-installation levels of energy
consmnption. [Section 6.1]

Forecasting of total energy consumption is based on "frozen efficiency"
levels for each end use and customer class. [Section 10.0]

In this step, the baseUne energy consumption (kWh/unit) for each
measure is combined with the hourly load profUe for the measure to
estimate hourly kW demand for the measure. The difference between the
base load and the measure's load profile, integrated over time, is the
energy savings for the measure. The load profiles are used as input for
the IPM forecasting model. We use package load profiles to generate
program load profiles and convert kWh to kW savings.

In a later step of the process as the prograin design is completed, we
generate program load profiles for input to the IPM model. [Sections 3.2,
3.3, 3.4, 4.8, 5.5, 6.4 and 7.3]
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Box 9: We use different avoided cost levels (input from RAMPP-2) at 30, 40, 55,
and 70 mills/kWh from the particular scenario under analysis to
determine the selection of measures from the conservation supply curves.
[Section 12.5.1]

Box 10: We screen measures on a total resource cost basis against an avoided cost
ceiling. We compare the net present value of costs and energy savings for
each measure, induding incremental cost and O&M costs. This is a first
level screening used in the RAMPP planning. As a resiilt of screemng,
measures are grouped into three categories (Boxes 11, 12 and 13) [Section
22.5].

Box 11: Given the avoided cost criteria, non-cost effective measures are
determined. These measures are excluded from base analysis. However
savmgs are added back in the scenario analysis to reflect a hypothetical
higher avoided cost. [Section 12. 6].

Box 12: We also identify background conservation measures savings and cost
(those which measiire less than 10 mills). Background conservation
calculation is an atteinpt to estimating naturally occi.irring conservation.
Background conservation savings and costs are deducted from the
technical potential to yield market potential. There are other additional
adjustments made to get from technical to market potential. [Sections 10.0
and 12.2]

Box 13: We then identify cost-effective measures to be incorporated into program
packages. These are measures that have passed the first level screening
and are eligible for inclusion into a program. [Sections 12.1.1, 12.5].

Box 14: In this step we bring in the forecast of residential units, conunercial floor
space, industrial load (inputs from forecasting). [Appendix H\

Box 15: The base consumption, from Box 3, is provided to the forecasting
department as frozen efficiency consiunption levels for each end use for
each customer dass. The projected nmnber of units and kWh/unit from
the forecast, compiled in Box 14, are then used to as the energy
consumption base from which we estimate the DSR resource technical
potential. [Secftons 5.4, 9.0, 12.2, and 12.3]

Box 16: We then convert technical potential to market potential, taking into
account forecasts (frozen effidency. Box 14) and subtracting background
conservation. Box 12). [Section 13.1]
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2.2 DSR Program Design Process

The program design process is non-linear with substantial feedback and interaction
loops. The process involves coordinated efforts among resource planners, program
managers, finandal experts, evaluation personnel, and field staff.

Box 17:

Box 18:

Box 19:

Box 20:

Box 21:

Box 22:

Box 23:

The program design takes into account external factors such as laws and
public poUdes, environmental concerns and other influence beyond
energy and cost concerns.

Field staff evaluate program options and program design criteria, based
on actual customer interacdons. The benefit of their experience is
important when working with program managers to define the best ways
to target, market and deliver programs. [Section 14. 0]

Specific information from program evaluations and program experience is
critical feedback for adjusting aspects of existing programs and designing
new ones. [Section 24. 5]

We add supplemental measures, using program experience.
Supplemental measures are those measures that are beyond the avoided
cost-effectiveness criterion, but are included in the program because they
provide additional value to the customers and encourage program
partidpation. [Section 22. 6]

In order to design an effective program we need to assess the market
characteristics for each program. This analysis brings together input from
program managers, field staff, and evaluation results fi-om current
programs. ISections 14. 1, 14. 1.1, and 14. 2.2]

The first step in the program design process is to package measures for
new programs. To bundle the measures into programs we combine cost-
effective measures with the supplemental measiires. [Section 14. 2]

Using market assessment findings we draft program designs. Alternative
delivery medianisms, marketing approaches, and tracking requirements
are evaluated and the cost of each option is considered. We produce draft
program designs for aU markets identified through the planning forecast.

The programs target residential, commercial, and industrial initiatives for
both new and existing markets . The program designs, and costs for the
1994-1998 programs, are based on current operating programs, modified
by future expectations. The program designs, and costs for 1999-2014 are
based on average, rather generic costs. [Sections 143, 14. 3.1, 14. 3. 2]
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Box 24: The commercial programs for the 1994-1998 are broken out in more detaU
and include initiatives such as Energy FinAnswer, Energy FinAnswer
12,000, Energy FinAnswer Retrofit: Comprehensive and Lighting
Measures, competitive bids, and Green Lights. The commerdal prograins
for 1999-2014 are combined in generic offerings for new commerdal
construction and retrofit markets. [Section 16.4 and Section 16.5]

Box 25: The residential programs for the 1994-1998 (Business Plan period) indude
Home Comfort, Low Income, H-pro Heat Pump, H-pro Air Conditioning,
Super Good Cents Home improvement, Super Good Cents, Manufactured
Acquisition Program (MAP), Hassle Free, and competitive bids. The
residential programs for the later 1999-2014 period are New Construction,
Appliances, Weatherization Low Income. [Sections 16.1, 16.2, 16.3 and
16.7]

Box 26: Industrial programs for the 1994-1998 indude Industrial FinAnswer,
Irrigation FmAnswer, Ditch-to-Pipe, and Large Accounts. The industrial
programs for the 1999-2014 indude industrial, and Irrigation programs.
[Section 16. 6]

Box 27: An important step in the program design process is finandal analysis of
the prograin impacts. The results of the financial analysis are used as a
feedback to the program design. [Section 14.4.3]

Box 28: The results of the program planning and finandal analysis are used to
prepare the Five year (1994-1998) Plans. [Section 18.0]

Box 29: One of the outcomes of the five-year plans are the estunates of target
penetration rates for 1994-1998 (using current program experience). For
each program we estimate a target penetration rate. Target penetrations
are guided by evaluadng current prograin efforts and deriving reasonable
ramp-up rates to reflect a mature level of program activity. [Appendix H]

Box 30: The estimates of long term penetration rate targets for 1999-2014 are based
on the resource requirements for the system. The penetradon rates for
1999-2014 are mahire program penetration rates. We have used an
unconstramed DSR scenario as a guide in estimating the target
penetration rates for this period. [Secftons 25.0, 15.1, and 15.2]

Box 31: We then test for the sensitivity of the DSR options using alternative
economic growth scenario analysis. We evaluated several DSR scenarios
induding those base on high, medium, low, and mirumum economic
growth scenarios. [Sections 15. 0, 15.1, and 15.2]
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Box 32: As an input to the scenario analysis we estimate utility and customer costs
and savings per year for each scenario. [Appendix H]

Box 33: We then input program cost, savings, and conservation load potential into
Integrated Resource Planning Optimization Model (D?M Model)" for each
scenario. [Sections 16. 0 and 17.0]

Box 34: Although the processes described in Boxes 34, and 35 are not part of the
detailed documentation provided in this document. They are addressed
in the main RAMPP-3 report. [Sections 17. 0, 17.2, and 17. 3]

Box 35: See Box 34. [Section 18.0]
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SECTION 3.0 An Integration Model for Generating Supply Curves
Foundations and Methodology

We have divided our customers into several discrete market segments*' and evaluated the
avaUable conservation resources for these sectors using an integradon model* based on load
shapes. Ultimately, the goal of the conservation resource assessment and market analysis work
was to determine the technical potential, or maximum, demand-side resources* avaUable to the
company over the 20-year planning horizon. ,..,, " ?

T^r^ t. -a. <, <-^" .pR^a"1. ^5'"'"*-

3. 1 Market Sector Definition and Energy End Use

Commercial and industrial market sectors* were subdivided based on the groupings
categorized m Tables 1 and 2.

VMS

10

I

11

9

3

2

6

5

4

7

8

12

Commercial Segment

Office

Table 1-Commercial Market Segmentation

SIC Code

4310-20, 6010-7010, 9000-10000

Construction/Trmsportation/Utility

Services

Other Health

Retail

Grocery

Lodging

Warehouse (includmg refrigeration)

Restaurant and Fast Food

School

Hospital

Other Structures

4000-4220, 4230-40, 4410-4620, 4710-4970

7200-8009, 8110-20, 8320-30, 8350-60,
8390-8700, 8910-9000

8010-50, 8070-8100

5200-5409, 5440-50, 5510-6000

5410-5440, 5450-5500

7010-7050, 8360-8370

4990-5200, 4220-4230

5810-20

8210-8300, 8330-8350

8050-70

1-3999, 4970-80, 8810-20

Technical terms are italicized and marked with an asterisk when first encountered, then
defined in the Glossary at the end of this report.
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These tables are based on the Vertical Market Segment (VMS) number assigned by the
company's Market Assessment Services to identify market segments. These segments
comprise a range of Standard Industrial Codes (SICs).

Table 2-Industrial Sector Segmentation

Industrial Sector SIC Code

Oil and Gas

Mining
. Coal

. Vermiculite

. Uranium

. Bentomte

. Trona

Food Processmg
Lumber

Pulp and Paper
Chemicals

Petroleum Refining
Pipelines
Other Maaufacturmg

13
12, 14, 109-147
12
14
109
145
147
20
24
26
28
29
33
46

Notice that the Construction, Transportation, Utility, Services, and Other Health categories
were treated as small office buUdings and combmed with the Office category. The Other
category for the industrial sector includes all other segments not explicitly identified.
However, industries in these segments are not necessarily smaU just because the segment is not
differentiated in more detail. DetaUs and characterization of the market sectors are included in

the forecasting volume.

Figure 2 represents loads and energy sources for 1992, the most recent year with full data
available prior to the development of the plan. Data for Figure 2 can be found in Tables 3 and
4. Industrial customers account for the largest amount of sales, with commercial and
residential spUtting most of the rest. Utah has a large and diversified industrial base. In the
Northwest, Oregon accounts for about half of sales. Wyoming is substandal pardon of the
industrial sales, based on mining and petroleum.

3.2 Compiling and Normalizing Load Shapes

For this RAMPP-3 analysis, load shapes* were developed which provide more detail about
consumpdon during off-peak* periods. The load shapes are suppUed to the integration model
in the form of specific files for each demand-side program. A program in this context is the
collection of all measures that are bundled for that program. If there are 10 measures under a
program, the load shape for the program is the aggregation of the individual measure loads.

The load shapes are actually conservadon load shapes. They represent the hourly profde of
the difference in consumption between the base case and the building with an entire package of
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The load shapes are actually conservation load shapes. They represent the hourly
profile of the difference in consumption between the base case and the building with an
entire package of cost-effective measures installed. The definition of the measure
package assiunes that we have, to some degree, defined the program. For example, the
residential weatherization load shape assiunes a specific amount of the savings coming
from appliance measures like low flow showers and a spedfic amount coming froin
shell measures*. The appliance measures still save energy in the sununer; the shell
measiires only save during the heating season. The program load shape is an energy
weighted sum of the two different profiles.

WHERE IT CO»C8 FROM
ANNUAL QEHESUiTKM (MWH)

OObU-BO*

puROHAaa-ua

ia<'feV Aa-EB ^*
QA^aiLaic,

WISE rr QOES
ANNUAL SALES (MWH)

REBiGEWnw-aoa
RE6*LEa+«

im'awioNrt

COMMEROtkt 181

OTHB11JI

[HDUamwL ant

Figure 2- Company Energy Sources and Sales
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Table 3-Number of Customers in 1993

COMPANY OR WA ID (P| MT WY(P) CA ID (U) WY(U) UT PPL
TOTAL

UPL
TOTAL

RESIDENTIAL 1, 102, 789 367, 651 90.015 7,684 25, 518 82,490 31, 491 37, 303 9,259 451,387 604,849 497, 949

COMMERCIAL 147,289 55, 530 13,329 1, 569 4,696 16. 102 6, 198 4, 964 1. 731 43, 170 97, 424 97, 424

INDUSTRIAL 16,769 2, 030 653 157 157 2.050 684 1,261 466 9,311 5, 731 11,038

IRRIGATION 9, 269 3,932 2.782 54 54 307 295 1,629 14 229 7, 424 1,872

OTHER 2.969 374 41 41 118 2, 174 948 99 648 2,321

TOTALS 1.279.121 429.517 106,781 9,505 30,466 101,067 38,740 45,256 11,518 506,271 716,076 563,045

% OF TOTAL 33.6% 8.3% 0.7% 2.4% 7.9% 3.0% 3. 5% 0.9% 39.6% 56.0% 44.0%

nn"^ on



Table 4-Sales to Customers in 1992 (megawatt-hours)

COMPANY OR WA ID (P) MT WY CA ID (U) WY UT

RESIDENTIAL 11, 190, 947 4, 412, 859 1, 347, 111 97, 051 290,633 676, 768 355,408 537, 213 86. 951 3. 386. 953

COMMERCIAL 9, 721, 162 3, 440, 244 1, 052, 815 65, 584 219, 640 834, 864 217, 473 199, 776 80. 843 3.609. 923

INDUSTRIAL 19, 190, 159 3, 946, 225 1, 092, 275 178, 264 181,264 4, 257, 195 137, 757 1, 658, 945 1, 821, 617 5. 916. 341

IRRIGATION

OTHER

TOTAL

% OF TOTAL

851, 590 243, 036

608, 551 44, 916

45 2, 425 2, 425 11, 153 20, 446 556, 992 2, 504 12. 564

7, 782 2, 288 2, 288 11, 286 2, 994 1, 846 1, 507 6. 533. 644

41, 562, 409 12,087,280 3, 500,028 345,612 696, 526 5, 791,266 734, 078 2, 954, 772 1, 993, 422 13.459. 425

29. 1% 8.4% 0.8% 1.7% 13.9% 1.8% 7. 1% 4. 8% 32.4%
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Each file includes a 24-hour profile for three daytypes* during each of four seasons. A
daytype is a typical load profile for a typical day. The three daytypes are typical weekday,
typical weekend day and peak day. The seasons are the conventional ones of December-
February, March-May, June-August, and September-November. The integration model uses
the weekday and weekend days to assemble a simulated load duration curve* that represents
annual energy consumption. The peak day load shape is used only to estimate capacity reserve
margm requirements as discussed m the Integrated Modeling Appenduc.

Load shapes are different for specific end uses* and for interactions between end uses. For
example, commercial lighting is hat-shaped, whereas space heating shows an early morning
peak. As a result, the overall load shapes vary with the type of fuel used for space heat* as
well as with the market sector and end uses addressed by a program.

Each program load shape must be assembled by adding up the underlymg end use load shapes.
It is important that the result be correctly normalized to the underlying resource amounts
within each program. As a general rule, the programmatic load shape files were normalized to
units of one MWh. This means that the load shape represents the hourly kW impact of one
MWh dispersed over the year. The impacts can then be adjusted easily to different program
amounts by multiplying times the expected annual MWh unpact for the program. The method
assumes that the relative proportions of different measures and end uses wUl be the same over
the range of programmatic scale being considered.

To some extent, load shapes take into account programmadc considerations, such as selective
market sectors and packages or groupmgs of measures, although the program design step
actually follows development of the supply curve* estimate of technical potential*. Program
inHuences on load shapes are discussed in the second half of this report.

3. 3 Methodology for Deriving Load Shapes

The methodology for deriving load shapes differed by market sector. Ideally, one would Uke
to have monitored or metered loads. Monitored data were used to derive the space heating
load shape for existing and new residential buildings. The existing case was based on the
Hood River monitoring of hourly load before and after weatherization. The new case was
based on monitoring conducted by BPA for the Residential Conservation Demonstration
Program (RCDP). The RCDP data set included loads for Model Conservation Standards
(MCS) buildings and a control group. The difference between the two is assumed to represent
the conservation load shape for MCS construction. There are some caveats applied to these
data. The MCS group included many zonal heating systems so the results may be questionable
for the company since new construction tends to include many heat pump systems.

Monitoring results were adjusted to provide representative end use loads for residential
appliances. For example, one important residential appliance load is water heating. It is
anticipated that programs wUl provide more efficient water heaters (lower standby loss) and
low flow shower heads (lower variable use). These measures have different load shapes.
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A reduction in standby loss is expected to be uniformly distributed, meaning it has a flat load
shape. A reduction in variable use, however, wm be more likely to occur durmg peaks.
Accordingly, two load shapes were developed. A Hat shape represents reductions in tank loss.
based on the minimum consumption level at night. Shower savings are assumed to be a ratio
of the variable usage to the night time level. The hourly savings from these measures are
added to those from space heat savings in order to denve programmatic load shapes.
Obviously, then, the program results wiU depend on the relative proportions of the measures
expected to be included in the programs.

Monitoring results from BPA were also used for load shapes in the industrial and irrigation
sectors. The mdustrial loads for large faculties tend to be flat-that is, they operate 24 hours
per day and show Uttle hourly variation. The large facilities tend to dominate tfie sector.
Load shapes for smaU and large facilities were aggregated based on the reladve sizes of the
potential participant^ The results show sUght hourly variation in the Northwest and virtuaUy
no hourly variation in Utah and Wyoming. The conservation load factor* is close to 100%.
This result is a change from RAMPP-2 which assumed a 60% load factor.

3. 4 Using Prototype Models to Generate Load Shapes for End Uses in
Commercial Buildings

Monitoring data often do not exist, especiaUy for assessing the conservation impact-
comparing with and without demand-side measures. For this reason, the load shapes were
derived from sunulations of prototypes* representing a span of building Types* for the
commercial sector This same method was used to estimate the technical potential for energy
savings. For RAMPP-3, the simulation models were used to generate hourly load shapes as'
well as annual energy savings.

Runs were completed for the buUding with greatest market potential-large office, smaU
office, retail, school, and grocery-for new and existing buUding stock, for three different
space heat fuels and four different cities. This step creates a large number of hourly data files.
The resulting hourly loads must then be aggregated in proportion to the number of buUdings
in different market segments and for different fuel saturations.

The resulting load shapes differ for different service temtories and forecast assumptions. For
example, Utah has primarily gas-heated buUdmgs where the important demand-side measures
are lighting-related. The technical potential wffl be smaUer without electric space heating
measures but the hourly impacts wm foUow system peaks closely. Thus, the^demand-side
program in Utah wffl have more capacity benefits per annual megawatt-hour although fewer
megawatt-hours per participant. The base case assumpdons and appUed energy conservation
measures are represented m the commercial sector worksheets ofAppendbc F.

Diversity factor* is an issue for modeled conservation load shapes. The shapes derived from
monitoring include the diversity of the sampled buUdings but the modeled load shapes do not.
Diversity was not expUcitly included although weighing the load shapes across building types
and fael types tends A) produce an averaged load profile, further elaboration of the modeled
profiles to include diversity is an anticipated future refinement of the methodology.
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3. 5 Taking into Account Capacity Savings and Diversity Factors of Peak Average
Reduction Over Four Seasons

Capacity savings* are reported for the programs are based on an average reduction winter,
summer, faU, and spring peaks. The conservation load factors used for this estimate have been
derived from the load shapes. They are an output, rather than an input, of the analysis. Those
factors are Usted in Table 5.

Table 5- Conservation Load Profile (revised), Supported by 1993 RAMPP-3 Analysis

Program Description Conservation
Load Factor

Oregon, Washington, California Appliance 63%
Utah Appliance 60%
Wyoming Appliance 60%
UT Super Good Cents 84%
Wyoming Super Good Cents 84%
Oregon, Washington, California SGC 80%
Utah Residential Weatherization 73%
Oregon, Washington, California Residential Weatherization 74%
Utah Commercial FinAnswer 54%
Wyoming Commercial FinAnswer 54%
Oregon, Washington, California Commercial Retrofit 52%
Oregon Washington California Commercial FinAnswer 38%
Utah Commercial Retrofit 55%
Wyoming Commercial Retrofit 55%
Utah FinAnswer 12000 54%
Wyoming FinAnswer 12000 54%
Oregon, Washington, California FinAnswer 12000 38%
Oregon, Washington, California Industrial 94%
Wyoming Industrial 100%
Utah Industrial 98%
Oregon, Washington, California water heater load control 42%
Utah Irrigation 73%
Oregon, Washington, California Irrigation 73%

Conservation load factors presented in table 5 were revised values. not directly
used in the estimation of the capcity value of the DSR resources. The RAMPP planning
model, IPM, used programatic load profiles to estimate the capacity value for each program.

The supply curve worksheets have been established stnctly to account for energy savings.
However, the Energy Conservation Measures (ECMs) listed in the worksheet tables (see
Appendices B, C, D, E, FandG) usually provide the addidonal benefit of capacity savings as
weU. The amount of capacity benefit depends on the type of measure and its Ukelihood of
contributing during times of system peak. (Peak conditions can be defmed for different
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seasons and are discussed in the Integrated ModeUng Appendix. RAMPP-3 looked at winter
peak as the merged system constraint*).

Commercial Ughting measures, for example, wffl Likely be in effect during system peak and
wUI provide significant demand savings. On the other hand, residential weatherization has a
much lower impact on peak. This is because the size of the residential furnace is not changed
when insulation is installed-the furnace still comes on with a demand spike on a winter's
morning. The duration of that spike is less than, say, a Ughting peak, and so there are demand
savings, but the relative impact is not as large as the energy savings.

Capacity* calculations for RAMPP-2 relied on a Conservation Load Factor. Peak savings can
be computed from the relation:

Peak Savings (kW) = (Energy Savings (kWh)/ Number of hours)/ CLF

The Conservation Load Factor (CLF) is usuaUy calculated for specific periods of interest such
as the winter and summer peak hours. The number of hours used in the above equation
depend on the period of interest. Although the CLF is still a useful concept for quantifying the
value of avoided cost for demand-side options, RAMPP-3 reUed on load profiles'developed for
the various programs.

The programmatic conservation load factors used in evaluation of the capacity impact of the
programs is an aggregation of the measure conservation load proffles. The appUanceload
profiles were combined with the space heating load profiles to generate the programmatic
conservation load profiles. The new residential program in Northwest contain 26 percent
savings from appUance, m Utah this percentage was zero. As a result, of the effect of the
appUance load profiles on the aggregate load profile, the conservadon load factor for new
residential program in Utah is higher than Nonhwest's conservation load profile.

3. 6 Financial Parameters-Real Discount Rate, Capital Recovery Factor, and
Levelized Cost

Costs used in this report were computed in real terms to avoid the complexities introduced by
various uflation assumptions. AU cost in the analysis are based on 1994 real doUars. The
primary comparison of measures is on the basis of their levelized Ufecycle cost* in mms/kWh.
This avoids concerns about differing lifetimes. If components of an ECM have different

lifetimes, we must calculate an effective present value of the installation cost, taking into
account replacement costs. This procedure needed to be appUed in only a few cases, such as
calculating the present value of O&M savings.

DetaUs of the fmancial parameters are presented in the Appenduc H. The fmancial parameters
used were mainly the discount rate* and capital recovery factor*. The discount rate is defined
in Figure 3.

Capital recovery factor is used to convert up-front cost of different measures into comparable
units. If two measures have different first cost, savings, and measure Uves they need to be
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converted into a common unit of measurement. The capital recovery factor is multiplied by the
first cost of the measure, to convert it into an annual flow. The result is divided by the annual
savings from the measure to get a dollars per kWh savings from each measure.

Annual capital recovery factor is calculated as:

CRF = [i*(l+i)N]/[(l+i)N-l]
where N is measure Ufe and

i is real discount rate

Capital Recovery Factor (CRF) will change if the discount rate changes, or the measure life
changes. The CRF decreases as measure Ufe increases. The capital recovery factor for a 10
year measure at 5. 3% discount rate is 0. 1309. The CRF for a 30 year measure life using the
same discount rate is 0. 0668.

Discount Rate

Company's post-tax cost of capital: 8. 81 %

Inflation, DM 20 year forecast: 3. 4%

Effective real discount rate is calculated by a ratio formula to correct for
inflation or escalation rate as follows:

r' = d + rt- 1 = 5. 23%
(1 +0

where:

r' is the effective discount rate

r is the nominal discount rate

i is the inflation or escalation rate

Figure 3-Discount Rate

The capital recovery factors (CRF) usmg different measure lives are compared here:

10 year 30 year 70 year

CRF@5.23% . 1309 . 0668 . 0538
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, l4 , 1^

Discount rate affects the conservation supply curve through change in the calculated present
value of the discounted flow of future benefits and discounted flow of future O&M costs for

the measure. Every thing else being equal, as the discount rate increases fewer measures wUl
be found cost-effective.

Another key economic concept applied in analyzing energy conservation measures is
levelized cost*, orLC:

/
^

\i^' l.-^.. ^'1-
..'^^

LC = (first cost + NPV of O&M) * CRF/annual kWh savmgs

Levelized costs takes into account the reladve cost of a measure compared to its expected
annual energy savmgs over the measure's life.
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SECTION 4.0 Residential Sector-Space Heating

The basic methodology for analyzing residential space heating relies on the assumption that
only three prototype homes are necessary to represent aU the residential single family housing
stock. The homes have been modeled using the SUNDAY computer program over a range of
different heat loss coefficients*, or UA values*. In the region of interest, the modeled energy
usage appears to be a higMy Unear function of UA as shown in Figure 4.

Figure 4-Regression of SUNDAY-Modeled Consumption Against UA Value

Existing Single Family Zone 1

1350 Sq. Ft.

KWh per Year fThousands)
35
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800 1000 1200

Hence, the slope and intercept values are listed in the data sheet. The linear assumption
simplifies energy use calculations since one has only to multiply delta UA tunes slope to obtain
the change in energy usage. Non-Unearity does creep in as the UA becomes smaU (around
200 BTU/hr-^). However, such a small UA is unlikely to be encountered except perhaps in
smaU manufactured homes.
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4. 1 Distribution of Different Types of Residential Dwellings

For space heating analysis, the residential building stock, both existing and new, is allocated to
a set of prototype homes. There are three smgle famUy dwelling (SFD) prototypes, one or
two manufactured home dwelling (MFD) prototypes and one multifamily prototype. These
prototypes are taken from the planning models of the Northwest Power Planning Council
(NPPC)*.

The existing housing stock is slowly decreasing due to a smaU demolition rate. Our
breakdown of the housing stock by the end of the planning horizon is:

Residential

Small SFD
Medium SFD
Large SFD
Small MFD
Large MFD
Multifamil
Total

Fraction of

Existing Stock

. 170

. 251

.
191

. 200

. 187
1.00

Fraction of
New Stock

. 258

. 125
. 118
.
113

.
187

.
199

1. 00

Some of the states span more than one climate zone*. New and existing residential homes
were apportioned to zones using the following fractions:

Oregon Zone 1
Oregon Zone 2
California Zone 1
California Zone 2

0. 8512
0. 1488
0. 8587
0. 1414

4.2 Calculation of Dwelling UA-Empirical Versus Nominal Insulation Levels

For existing residential buUdings, the heat loss coefficients, or UA values, were calculated
based on survey infoimadon regarding existing msulation levels and the retrofit* U values
developed by BonneviUe. This approach leads to some complications because the U values
used by BonnevUle were based on empirically derived R values for different insulation
measures. (The R value* of a material is the inverse of the U value). GeneraUy, U values can
be added. For example R-ll insuladon added to R-19 batting in a ceiling produces an R-30
insulation level. But added values are nominal; the incremental R changes are not strictly
additive.

For example, an empty ceiling (no insulation) has a U value of 0. 285 or an R value of 3. 5.
One might expect that adding R-38 insuladon would raise tfie R value to R-41.5. But this is
not the case. Bonnevme uses a final U value for a R-38 ceiling of 0. 039 or an equivalent R
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value of 25. 6, considerably less than 41. 5. The difference represents the empirical value of
insulation on a retrofit basis with attendant voids, gaps and other instaUation imperfections.
Mean insulation values are used based on survey information or on informed judgment when
necessary. The existing mean UA is shown as the base in the worksheets in Appendices B, C
and D. Incremental changes in UA are shown for each measure; however, not every measure
appUes to every home. The acceptance factor shown in the worksheet is the fraction of the
homes for which the measure would be appropriate. Measure acceptance is limited by
physical barriers preventing instaUation, and presence of measures already instaUed.

4.3 UA Values for Different Climates and Construction Periods

The survey data for Oregon Zone 1 comes from the Oregon Department of Energy (ODOE)
survey of^re-1979 housing conducted by Bardsley HasUcher2. 'A PP&L sample"was usedfor
Zone 1. Zone 2 suffers from a smaU sample size in the ODOE study. Instead, values for
zone2-were comPute<I from unpubUshed Hood River Conservadon Project (HRCP) data3.
The HRCP information on pre-retrofit conditions in Hood River was assumed to represent
Zones 2 and 3 in other states.

The numbers for the mterim stock buUt during the period 1980-1987 is known from historic
data. In most areas, this is a relatively smaU amount because economic conditions have not
encouraged new construction. The amount of new buUding stock from the interim time period
ranges from about 8% in the WMamette VaUey to about 16% in Idaho. The UA values were
adjusted by assuming that new constmction confomied with energy efficiency codes in place at
that time. This is an optimistic assumption but should have Uttle effect on estimates due to the
small amount of recent construction relative to the total housing stock.

To adjust for the recent construction, the existing housing stock was grouped mto "bins" for
different insulation levels. A fraction-equivalent to the proportion of the stock represented by
recent construction-was removed from the lowest bin and transferred to the highest bin. TMs
amountteuisferred represents the effect of recent construction on the aggregate'iasulation
svel'. Thus' tf 20% of the llomes had no wau msulation m the older populadon of homes and
8 % of the population represents recent constmction, it was assumed that a total of 88 % of the
current stock are in the fuUy-insulated bin and only 12% have no waU insulation. In other
words, the uninsulated stock has been reduced from 20% to 8% of the total stock, as new"
insulated homes have been built since 1986.

The above section described the stock adjustment process used in the calculations. As the
stock of new homes increases, percentage of stock for existing older homes decreases. So
percentage of homes with no waU insulation is reduced even if none of these are being
replaced with new homes.

In the above process we track number of homes with different levels of insulation, and break
up the existing stock of homes into bins for different msulation levels. As new homes are
added to the existing stock, the percentage of homes with no insulation is reduced. We do not
assume that for every new home buUt there is a one to one reducdon in number of homes with
no insulation.
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For new constmcdon, buUding UA values were taken from the NPPC spreadsheets referenced
in theu-1991 Plan. They represent a synthesis of recent work conducted by BonnevUle and the
CouncU staff. New buUdings are expected to confonn to an MCS standard in Oregon and
Washington where energy codes have been adopted m 1992. It is also assumed that homes in
Idaho and Montana wiU achieve MCS compliance within a few years due to commitments
ah-eady made. Utah has few electricaUy heated homes and residences are expected to comply
with an energy standard ahnost as efficient as MCS. Manufactured homes m the Northwest
are expected to comply with Manufactured Acquisition Program (MAP) requirements for the
entire forecast period.

4.4 Calibration of the Residential Prototype Models to Historic Sales

The models of existing residential building stock were calibrated to base year sales in two
steps. First, we estimated the amount of residential sales due to space heat consumption.
Then, we adjusted the prototype models to agree with actual usage.

4.4. 1 Estimating the Amount of Space Heat Consumption

Note that, unlike the Northwest Power Planning CouncU (NPPC), the company includes the
consumption of customers with partial wood heat. This is because most of our residential
customers live in small towns or rural areas. They tend to have a wood stove and obtain some
space heating from it.

Average temperature-adjusted residential sales and average space heat consumption are shown
below in Table 6. The estimate of space heat is derived from two sources. One source is the
base load study . This study looks at a three-way comparison of total consumption for
electric/gas/wood heated customers. From this comparison an estimate is derived for electric
space heat and the contribution of wood heat to space heating.

The second source is a conditional demand study . In this study, consumption is analyzed for
a sample of customers where appliance saturations have been determined. Dummy variables
are assigned for the presence of various appliances and consumption is regressed against the
explanatory variables. Results of the method are shown in Table 6.

The conditional demand model* (CDM) is the preferred method for disaggregatmg space and
water heating because it includes other appliances explicitly. However, the application for
other appliances can be problematic because the model tends to pick up other consumption
which correlates with the appliance usage. For example, the conditional demand model yields
a high value for a hot tub, probably because of other consumption associated with the income
level and demographics associated with hot tub owners.
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Table 6-Actual Consumption and Weather Adjusted Space Heating, Existing Residential
Dwellings (1992)

OR WA ID

Average kWh per Customer(Forecast) 12819 15510 13290

Average Space Heat, kWh(CDM) 4772 6718 6000

Electric Space Heating 46% 54% 57%
% Saturation

(Energy Decision Survey 92)

MT WY

12104 8537

5175 5877

42% 19%

CA
UP&L
UT

UPSL
ID

UPSL
WY

10987 7453 14608 9415

3000 3632 8884 5031

53% 14% 49«A 25%

Base Load Study(Not used)
Electric Space Heat
Space Heat with Wood

Wood Adjustment %

Conditional Demand Model
Model Total kWh

Single Family
Multi Family
Mobile Home

5180 6718
6247 8348
4070 3553

NA
NA
NA

8672
9593
8219

8023
8651
7586

3321
6391
2185

NA
NA
NA

8438 NA
NA NA
NA NA

34. 8% 57. 4% 57. 4% 14. 3% 12. 3% 65. 8% -11. 0% 18. 0% NA

13194 15432 13545 12857 9963 13167 7226 11804 8241

13932
9846

13287

16244 14135
11051 11138
16391 13287

13164
12006
12226

10593
8731
8035

14163 7827
9488 5411
12257 7406

13565 9256
5411 5411
7406 7406

Underlined figure is from the Baseload Study.

4. 4. 2 Adjustment of Results from Prototype Models to Agree with Actual Usage

The prototypes are modeled with computer simulation referred to as the engineering model*.
This model over predicts actual consumption for a variety of reasons. The engineering model
^oe?. no! consi,de1'the Partial use of wood heat. The simulations are mn for only one city-
Portland for climate Zone 1. It is not surprising that the results differ from actual
consumption in another town^for example Medford. Consumption is influenced by economic,
or price elasticity* choices. That is, residents of an unweatherized house may chose to operate
! !_f.llslt o.a,l°^er degree ?f.?om?rt than assumed m the engmeering models because diey
cannot afford higher energy bms. FinaUy, the prototypes may'not exactly match actoal
buUding stock. For aU these reasons, an adjustment is expected.

The downratmg adjustment is shown in Table 7. For example, in Oregon space heating is
reduced by about 50%. This seems like a large adjustment. However, about half the
adjustment can be explained based on what is known about wood heat and heat pump
saturations. The remaining adjustment represents climate differences, economic elasticity and
F_rnyp.e.,m!smatc!1' The 199^ ̂ d 1992 EnerSy Decisions surveys conducted by the Company
indicates that wood usage in Utah in not decreasing. The 1990 survey showed 3 percent of
residential customers consider wood as primary heating fuel, and 39 percent use wood as
supplemental heat. In 1992 survey we found 5 percent of homes use'wood for primary heating
and 49 percent use wood for supplemental heating.
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Table 7-Adjustment to Engineering Estimates for Existing Residential Space Heating

Engineering Model Estimates, Existing Stock with a 30% Economic Takeback, Climate Zone 3

OR WA ID MT

All Stock Average (kWh) 9839 9065 13904 15363

Single Family Dwelling (Engineering Estimates-Adjusted ) (kWh)

. Average

. Small

. Medium

. Large

Multi Family (kWh)

Mobil Home(kWh)

Economic Takeback

Adjustment

11226
6608
9493

14611

4200

9203

10348
6117
8683

15751 17131
9390 9972

14087 15595

WY

14696

16670
3558

CA

12111

14440
9151

UP&L
UT

UP&L
ID

UPSL
WY

9399 16456 15110

14524 13179
20508

10328
6117
8683

3629 20175 22994 20992

3914 5825 6859 6125 4181

8399 13762 16169 14460 9149

13629 22994

6859 6859

8399

17563 17824
9972 9972

15595 15595
22994

6859

16169 16169

Engineering Estimate is Greater Than Actual Space Heating

WA ID MT WY CAOR

UPSL
UT

UP&L
ID

UPSL
WY

All Stock Average 51. 5% 25. 9% 56. 8% 66. 3% 60. 0%

(30 % adjustment factor + calibration correction factor)

75.2% 61. 4% 46.0% 66.7%

In this study the downiatmg adjustment was applied and savings benefits reduced to reHect
modeling uncertainty. It should be noted that the NPPC derives an adjustment to estimated
space heating of about 30 %. In their modeling, that adjustment is primarily due to economic
elasticity.

Since part of the adjustment may be due to the use of wood heat and since wood heat is
expected to decline, projected space heating should show a sUght increase for existing
buildings. A projection including some decrease in wood heat is shown in Table 8.
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Table 8-Projected Residential Space Heat Demand, kWh

Current 1992 Space Heat Consumption-Existing Stock
(Based on Conditional Demand Model)

OR WA ID

All Stock Average

Single Family
Dwelling Average

. Small

. Medium

. Large

Multi Family

Mobil Home

4772

5323

3712
4415
6766

2795

4194

6718

7533

5618
5961
9760

3731

5944

6000

6250

4060
5579
7863

4401

6603

MT

5175

5373

4371
4495
6823

3734

5869

WY

5877

6377

5496
5128
7644

3819

5677

CA

3000

3110

2246

3329

UT
UP8.L

3632

2755

( 5442;

7406')

[D
UP&L

8884

10448

1935 1638 6302
2643 2327 8955
4759 3620 13930

2614

5240

WY
UP&L

5031

5410

4371
4495
6823

3734

5869

Year 2014 Space Heat Consumption-Existing Stock
Based on Adjusted Engineering es^mates Space Heat Consumption with Decreaang Trend in Wood Usage

All Stock Average

Single Family Dwelling
Average
. Small

. Medium

5081
. Large

Multi Family

Mobile Home

OR

5539

6303
4196

8039

2861

4659

WA

7543

8586
6127
5292

11091

3742

6523

ID

8693

9600
5893
6958

12267

4568

8817

MT

5864

6203
4749
8533

7976

3847

6494

WY

6335

6940
5708
5277

8355

3868

6069

CA

5634

6591
4073
5673

9482

2383

4413

UT
UP&L

3632

2755
1638
5982

3620

' 5442)

7406,'

ID
UP&L

9890

11680
7002
2327

15544

2682

5735

WY
UP&L

5503

6025
4592

10050

7601

3789

6307

The 1992 space heating consumption figures shown in Table 8 are based on conditional
demand analysis. The figures shown for 2014 space heat consumpdon are based on the
engineering estimates shown in Table 7, and adjustment factors for that residence type.

The results of the conditional demand study and the baseload study do not translate into the
average kWh per customer, and average space heat kWh. The estimates for space heating
energy consumption is the result of the conditional demand analysis using the appUance
saturation's and consumption levels. Baseload study was used in the calibradon of the actual
space heat estimates and the conditional demand estimates for space heating.

For example, in Table 8 we fmd that 1992 space heating consumpdons was estimated to be
5323 in state of Oregon. This value was calculated based on following fonnulas.

SH = S CDM (for each dwelling type) * CF

Where:
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SH is space heating consumptions for single family residences

CDM is space heating consumption from conditional demand analysis

CF is a calibration factor

The conditional analysis was performed for single family, multifamily and mobile homes. The
single family was further divided into smaU, medium and large dwellings.

The caUbration factor was calculated as ratio of average space heating consumption to the
estimate of space heating from conditional demand analysis. For the case of Oregon, the
calibration factor was estimated to be unity (1. 0). The Conditional Demand Study was
finaUzed in December 1990.

Application of this adjustment factor is particularly problematic when applied to new MCS
constmction. The Council found good agreement between their engineering estunates and
econometric estimates for new construction. Thus, they took no correcdon for "amenities".
The base case for existing Utah was taken at a low level representing current practice. Utah
has adopted an energy code which comes close to MCS. As enforcement of the new code
improves, the Utah base case wiU need to be upgraded to represent more efficient buildings
entering the building stock. Estimates for new residential space heating are shown in Table 9.

Table 9- Residential Space Heat Estimates for New Construction, 1994-2013 (kWh/yr)

Engineering Model for New Stock
. 85% Built to MCS in the Northwest
. No MCS in Wyoming
. New Energy Code in Utah

All Stock Average

Single Family Dwelling
. Average
. Small
* Medium

. Large

Multi Family

Mobile Home
. Small

. Large

OR WA

6542 9785

8193 12593
5184 8267
8578 13081
9092 13961

ID MO WY

10098 11430 16501

12536 14062 20571
8287 9838 14610

13081 15452 20741
13961 15343 22727

1530

2463
4276

2719

2115
3771

2719

4434
7135

3300

5348
8580

2719

9914
12179

CA

6347

7967
5184
8578
9092

1530

2463
4276

UP&L
UT

19779
13253
20416
21151

2850

9914
12179

UP8.L
ID

15799 12315

14568
9838

15452
15343

3300

5348
8580

UP&L
WY

19384

24317
17168
24306
26654

6085

11736
14424
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2.

4.5 Takeback Adjustment

The modeling assumes that homes will continue to be operated under the same
conditions (Standard Operation Conditions* as spedfied in the NPPC Plan) regarding
thermostat setting, room dosure, fuel choice, and an array of human behavioral
operations which cannot be captured in an engineering model. Although this is clearly
not the case with real inhabitants, these assumptions attempt to captiire all the
behavioral changes people make do in the real world. Examples are how occupants
treat room closure, night setback, lower setpoint and choices to wear a sweater instead
of turning up the heat. These choices are approximated by assuming key variables
such as the setpoint and the amount of internal gains from apphanc®.

Adual savings are less than the engineering estimates due to a variety of consumer
'amenity takeback"* choices. It is as if consumers choose to take some energy savings in
the form of increased comfort rather than increased money savings, also referred to as a
rebound effect. The planner has a choice of how to account for takeback:

1. One can downrate the savings to agree with monitored results. This
ignores the economic value of the increase in amenity and makes the
conservation appear niore expensive.

One can use the engineering estimates of savings without applying
downrating. The increase or rebound in usage ("take back") would be
treated as an increase in the demand forecast. This method does not
penalize conservation for customers' usage. However, it may fail to
reflect uncertainty and modeling error in the engineering estimates.

One can develop an econometric model to estimate rebound in iisage as a
function of bill reductions, that is, apply price elasticity. This assumes
that one knows price elastidty, which is usually not the case.

In our study, we chose a combination of options (1) and (2) in calculating supply curves
based on Total Resource Cost* (TRC). New construction is not adjusted consistent with
NPPC condusions that the engineering models are adequate to reflect actual usage.
However, for the case of existing buildings, a large correction to the engineering model
is necessary to account for takeback.

Actual billing shows poor agreement with engineering estimates. For this adjustment,
the engineering models were first derated 30% for economic takeback consistent with
the NPPC methodology. Then the adjustment factors in Table 7 are applied. The 30%
economic takeback is derived from the NPPC results by comparing their engineering
estimate of space heat consumption with their result after running through the
econoinic model. The result reduces retrofit weatherization savings to estimates that
more dosely agree with actual consumpdon and program results. Such dowiu-ating
has been included in estimates of the udlit/s program resource cost.

3.
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4.6 Solar Access

Solar access* is an important low-cost resource which is often overlooked in utility
planning. The methodology for evaluation is based on that developed by ODOE for
the Metropolitan Solar Access Study in the Portland Area.

The prototype homes were evaluated for space heating energy requirements using the
WATTSUN computer prograin and assiuning 1992 Oregon code-effident building
shells. The critical parameter is alignment*, that is, orientation of the house along an
east-west axis so that a long side faces south toward the sun. Scenarios rely on actual
survey data from Portland to spedfy current practice for alignment, shading and
window placement. Data for these scenarios are presented in Table 10.

Critical Parameter-
Ali nment

NS orientation

EW orientation

Table 10-Solar Design Scenario Assumptions

Base Case

alignment 55% NS, with 40%
shade
windows: 10% on N and S,
40% on E and W
alignment, 45% EW with 22%
shade
windows: 10% on E and W,
30% on N and 50% on S

Optimized Solar Orientation
Scenario

alignment 20% NW, with
30% shade
no window realignment

alignment 80% EW, with
10% shade

15% of windows realigned
from N to S

The base case scenario assumes that homes are constructed 55% in north-south
alignment with 40% shade and 45% in east-west alignment with 22% shade. Window
areas are distributed for NS houses as 10% north and south, 40% east and west. For
homes with EW alignment, window areas are 10% east and west, 30% north and 50%
south. The solar orientation scenario assumes that 80% of the homes are aligned east-
west with 10% shade and 20% aligned north-south with 30% shade. The solar design
scenario assumes that for the oriented homes 15% of the window area is relocated from
the north side to the south side.

These design alternatives are listed as two separate measures for new single family
construction. There may be additional benefits to solar access, induding infill benefits*
to existing housing and encourageinent of solar design and water heating. These
benefits are more difficult to quantify and were not assessed.

4.7 Energy Conservation Measures

The delta UA values and assodated costs were originally derived froni the Coundl's
models. Cost data for some measures were updated based on results from the
company's multi-family weatherization prograni as docmnented by Portland Energy
Conservation, Inc . Details of the types of measures analyzed are listed m the
worksheets of the appendices.
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It should be noted that the delta UA values are not based on strict engineering
calculations, as explained above. The Coundl used empirical values developed by
BonnevUle. They are supposed to represent actual values achieved in the field, taking
into account voids in the insulation and other installer errors. Thus, the values are not
linear in terms of R values. Some of the incremental measures required calculating the
effective change in U value and inteqsolating between the points the CouncU used.

A few energy conseroation measures* (ECMs) were computed for this study. The cost and
delta UA for re-roofing an existing mobile home came from interviews with CAP
weatherization teams . This measure appears to be too expensive on an energy basis
but might be considered if a new roof was needed anyway. The setback thermostat
was another case of a calcidated measure. In this case, there were some estimates from
Hood Kiver for the annual energy savmgs . This number needed to be divided by the
regression slope (fuel factor corrected) to determine the equivalent delta UA. This
value is listed in the worksheet even though the measure is not, strictly speaking, a
measure that affects the envelope UA.

4.8 Residential Load Profiles

Load shapes of the conservation savings were derived primarily from monitored data.
Plots of the nonnalized load shapes in the Northwest are shown in Figure 5 for
weekdays and in Figure 6 for weekend days. Note that the normalization process sets
the magnitude of the area under the curves to an annual sum of I MWh. Gradation
units on the vertical axis are not shown smce the curves have been nonnalized. One
should compare the relative shapes of the curves rather than the magnihide. Because
there is some random noise in the monitored data, the load shapes include some
extreme observations. These points were not removed in order to reflect some of the
real-world uncertainty around these values.

Also note that these shapes are actually derived for a program that would indude
energy conservation from water heating measures as well as space heating measures so
that there is some iinpact even during the summer. Details of the program design are
discussed in Part H of this report. The same load profile was assumed for a potential
weatherization program in Utah. However, the potential resource for such a program
is almost non-existent due to the prevalence of gas heating in Utah.

Load shapes for a new residential construction program in the Northwest are shown in
Figures 7 and 8. The load shape is different from existing buildings due to the
inclusion of more zonal systems in new construction. These systems have a more
rounded load shape. New residential load shapes were not further developed for Utah
since the aznount of electrically heated construction is small.
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4.9 Residential Worksheets

Figure 9 shows an estimate of potential savings in the year 2013 relative to existing
stock space heat consumption. Figure 10 shows the same infonnation by state.
Figure 11 shows an estimate of the potential savings beyond local codes for new
construction under the Medium economic growth scenario. Figure 12 summarizes the
same information by state. Examples of the residential worksheets may be found in the
appendices for Oregon, Washington, Montana and Utah. These take in to accoimt the
elements described in this section, such as takeback, delta UA values, and incremental
costs* for ECMs.*
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NORMALIZED LOAD SHAPES
Existing Northwest Residential Program

Includes Appliances

WntwWNkid

Sum mar

1 1 1

HOUR

1 1

Spmn WNk«nd

Fdl

23

Figure 5-Nomalized Weekday Load Shape, Existing Residential
Program
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Figure 6-Normalized Weekend Load Shape, Existing Residential
Program
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NORMALIZED LOAD SHAPES
New Northwest Resklential Program

Indudes Appliances
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Figure 7-NomaIized Weekday Load Shape, Existing New
Residential Program
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Figure 8-Normalized Weekend Load Shape, Existing New
Residential Program
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Beyond Code, by State
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SECTION 5.0 Residential Sector-Appliances

One of the problems in residential energy analysis is disaggregation* of the residential
loads into specific end uses or appliances. The disaggregation is necessary because the
home is metered only at the whole house level. Breaking down residential
consmnption into end uses requires application of several tools.

5. 1 Conditional Demand Modeling-Disaggregating Appliance Energy Use

Condidonal demand models can be used for some end uses. The conditional demand

model is used to estimate space heating, space cooling, water heating and a few other
appliance loads. There are problems with this procedure. It is often the case that the
regression model picks up colinearity* between the presence of certain appliances. Thus,
these results are supplemented with expert judgment.

The judgment takes the form of estimating typical appliance consumption from other
references and multiplying by the saturation* of the appliance. Saturation data are
taken from the company's "Energy Decisions" surveys . Since we are dealing with
relatively small amounts of annual consiimption, the assumed vacancy rate affects the
resiilts. The vacancy rate is larger than suggested by connect reports because empty
homes can still have the electric service turned on. The most recent vacancy data caine
from the 1980 US Census, which is not a very recent survey. The company, attempted to
use census data to estimate the amount of bias in connect reports in order to refine the
vacancy assumption . The resulting appliance worksheet is shown in Table 11.

First, this table shows the saturations of the various electric appliances. Next, it shows
the average consumption, which is the product of three factors: the typical
consumption, the saturation of that particular appliance, and the occupancy rate (or 1
minus the vacancy rate).

The majority of estimates of consumption have been derived from the conditional
demand model which isolates the impact of specific appliances. Thus, for example, the
consumption of domestic hot water (DHW) does not count diat used by the clothes
washer and dishwasher which are listed separately. The last line shows the total
annual average consumption for residential appliances in each state.
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Table 11-Energy use for Residential Appliances

Electric Appliances-Saturation in 1992

OR WA
DHW 83% 89%
Refrigerator 103% 103%
Freezer 58% 63%
QothesDryer 81% 84%
Range 92% 96%
Hot Tub 6% 5%
Well Pump 22% 26%
Dishwasher 57% 60%
Clothes washer 86% 89%
Waterbed Heater 21% 20%
Air Conditioner, wind 14% 36%
Air Coiiditiofner, central 15% 27%
Air Condidoner, evaporative 5% 9%
Ughts 100% 100%

Vacancy Rate for
Electric Appliances 8% 8%

ID
91%

100%
63%
82%
93%
6%

23%
50%
86%
18%
7%
2%
3%

100%

9%

MT
71%

100%
65%
84%
92%

4%
31%
57%
88%
20%

7%
4%
5%

100%

9%

WY
30%

100%
64%
82%
77%
4%

12%
62%
90%
36%

9%
5%

31%
100%

12%

CA
8A%

100%
58%
79%
87%
6%

31%
51%
87%
23%
11%
8%

11%
100%

9%

UP&L
UT

19%
100%
48%
69%
84%

2%
0%

64%
86%
20%
6%

19%
54%

100%

9%

UP&L
ID

77%
100%
67%
85%
90%

4%
0%

52%
90%
22%

4%
4%

12%
ioo»

9%

UP&L
WY
36%

100%
61%
76%
73%

2%
0%

68%
89%
23%

2%
2%
6%

100%

9%

Average Consumpdon (kWh/yr) corrected for Saturation and Vacancy Rate

OR WA

DHW 3054 3506
Refrigerator 1358 1355
Freezer 496 538
QothesDryei 621 643
Range 516 537
Hot Tub 142 118
Well Pump 286 337
Dishwasher 370 389
Qothes washer 504 520
Waterfced Heater 194 185
Air Conditioner, wind 64 165
Air Conditioner, central 222 398
Air Conditioner, evaporative 6 10
Lights 1629 1626
Miscellaneous 1067 1555

Total Appliances 10529 11882

ID

3094
1295
530
618
512
140
294
319
495
164
32
31

3

1624
719

9870

MT

2619
1302
550
636
510

94
398
366
509
183
32
33
6

1606
1087

MM

WY

1121
1261
524
602
413

91
149
385
504
319

40
71
34

1559
349

7420

CA

2724
1300
489
597
481
140
397
327
502
210

50
117

12
1606
445

9397

UF&L
UT

423
1295
404
520
463
47
50

408
495
182

19
227
280

1604
528

6944

UP&L
ID

2594
1295
563
641
496

93
300
332
518
200

18
43
75

1611
1476

10255

UP&L
WY

1382
1295
513
573
402

47
300
434
512
209

9

29
7

1604
841

8157

The table estimates average consumption for appliances which is then compared to
total average customer consumption in order to separate appliance from space heat
consumption. Source for appliance saturation data is Company's Energy Decision
Siirvey fo^l992. The vacancy rates were based on 1980 US Census, they were refined
using the Energy Dedsion survey data. The average consumption data presented on
Table 11, were based on Conditional Demand Analysis study 1990. The values
presented for average consumption are reduced for the saturation and vacancy rate.
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The annual kWh consumption level for an average appliance is higher than figures
presented on Table 11. The annual consuinption of average appliance can be estimated
using the following formula:

AAC=AC/(S*(1-V))

where: AAC is consumption of average appliance
AC is average consumption (from Table 11)
S is saturation rate (from Table 11)

V is vacancy rate (from Table 11)

Addidonal details on typical appliance kWh/yr can be found in Appendix E.

5.2 Appliance ECMs-Costs and Market Saturation Levels

Predicting the savings potential from new appliances is problematic. Should one
assume current levels of technology or the iinproved levels expected in the futiu-e?
Should one base costs on the incremental or total replacement? For the forecast, we
applied different consumption estimates for new appliances to capture the effect of new
effidency standards. The old and new consiunption estimates are shown in the
appliance worksheets in Appendix E.

In our study, we induded an ECM to represent "High Technology" reirigerators and
freezers. This option represents new products expected within the twenty year
planning horizon, although not available now. We also assigned the cost for new
appliances as the incremental cost. Cost and savings for these appliances were taken
from USDOE Draft Rulemakmg Proceedings as developed by Lawrence Berkeley
Laboratory". These estimates result in a large technical potential estimate for the new
appliance sector. Change out of old appliances before the end of their lifetime was
assigned full replacement cost, which means the ECM would not be cost-effective.
More efficient clothes dryers and dishwashers are also assumed as future appliance
options.

Technical potential is currently estimated conservatively by assuming an 33%
penetration* overall of high-tech refrigerators and freezers. This reflects current
experience that it is difficult to locate products with extremely high effidency.
Although such imits are possible they are not readUy available in today's marketplace.
One would expect this assiunption to change as more experience is gained regarding
the inarket response to demand-side initiatives.

5.3 Interaction of Appliances and Space Heating Demand

Another complicadon in estimating the apportioned energy use among appliances is
the interaction of appliances and space heating. To a certain extent, the waste heat from
appliance ineffidency contributes to space hearing. If the appliances are more effident,
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some additional space heating will be required. In the case of extremely tight modem
houses, the usability of appliance waste heat could be considerable. Estimates of the
usability for space heat was taken from work done for the Coundl by Lawrence
Berkeley Laboratory .

Details of the space heating interaction are shown in Table 12. In calculating the gross
adjustment, the market share times the usability is taken for each market sector and
smnmed to a weighted total. This weighted total times the fuel satiiration gives the net
adjustment factor. As an example of the result, in Oregon the net adjustment for
refrigerator savings is 0.25. This means that 25% of the savings are estimated to be
"taken back" in the form of increased space heating consumption. The net electric
savings for appliance measures will depend on the sahiration of electridty for space
heating as well as the estimates of the usability of internal gains.

Table 12-Space Heat Interaction

Residential End Use Disaggregation
Space Heat Interaction Adfustment, Market, Shares

Existing
Existing Wx

Current New
MCSNew

OR

0.09
0.51

0.12
0.28

WA

0.09
0.51

0.12
0.28

ID

0.09
0.51

0.12
0.28

MT

0.09
0.51

0.12
0.28

WY

0.09
0.51

0.12
0.2S

CA

0.09
0.51

0.12
03S

UF&L
UT

0.09
051

0.12
02S

UP&L
ID

0.09
0.51

B.12
0.2S

UP&L
WY

0.09
0.51

0.12
058

Usability of Internal Gains from LBL TRNSYS Simulation
Cross Adjustment

0.64 0^4
0.58 058
0.58 0.58

OR WA ID

Existing 0.62
Existing Wx 0.52
Current New 0.53

MCSNew 0.46 0.4* 0.46

Weighted Total 0.51 0.55 0.55

Space Heat Saturation 0.48 0.54 057
DHW Saturation 0.83 0.89 0.91

Net Adjustment Refrigerator OJ25 030 031

Net Adjusfanent Freezer 0. 12 0.15 0. 16

Net Adjustment DHW 0^0 OM 0^6

MT

OA9
0.62
0. 61

0.51

0.59

0.42
0.71

ass

0. 12

0.15

wy

a.64
0.58
0.58

0.46

0.55

0. 19
a3

0.10

0.05

0.03

CA

0.62
0.52
0.53

0.46

0.51

0.53
OM

027

0. 14

033

UP&L
UT

0.60
0.52
0.52

039

0.49

0.14
0.19

0.07

0.03

0.01

UF&L
ID

0.64
0,58
0.58

0.46

0.55

0.49
0.77

027

0. 14

0.19

UPkL
WY

0.69
0. 62
0.61

0.51

aw

035
036

0,15

0.07

0.05
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5.4 Potential for Energy Savings with Appliances

The technical potential for appliances is very high-leaving one to wonder why more
savings are not induded in programs. The answer is that much of the potential is not
immediately accessible. Water heat savings and lighting savings are considered within
planned programs such as Long Term Super Good Cents and weatherization programs.
Land use and design is a measure representing the passive cooling benefits of solar
access. This resource is best addressed in the new construction program, although roof
color and tree plantings are measures that can be considered for existing stock. The
new residential construction program (Long Term Super Good Cents) recognizes these
potential benefits but they are outside the traditional scope of what most utility
programs have included in the past.

New Federal standards have recently been mandated for a variety of appliances. These
savings are induded in the plaiming forecasts-they are no longer available as
prograiiunatic savings. Finally, there is the category of products not yet available. A
variety of product iinprovenients have been identified as cost effective in the
conservation supply airve worksheets. However, these products are not yet available
on the U.S. market. One expects that more efficient products will appear during the
twenty year planning horizon, but they are not yet available.

Market transformation programs*, m cooperadon with other utilities, represent one
programinatic approach to accomplish these savings. PadfiCorp is already a member
of a consortium group incenting the rapid deployment of more effident refrigerators.
Another possible example that may merit further investigation is horizontal axis dothes
washers. The savings from the new washers indude the clothes dryer savings shown
in Table 13 resulting from high spin speed which extracts more water from the dothes.

Table 13-Energy Savings from Horizontal Axis Ckithes Washers

Comparison

Energy Savings

Cost (incremental)

Homontal Axis Washing Machine

161 kWh per year

$148

High Speed Spin Option

346 kWh per year

$51

5.5 Appliance Capacity Savings

The methodology for estimating hourly iinpacts was discussed in Section 3.0. The load
shapes from appliance measures have been induded in the residential programs. The
dominant appliance measure is the savings from low-flow shower heads. The load
shapes used are shown in Figure 13 and Figure 14 and were derived in this plan from
monitored load shapes used by BPA.
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NORMALIZED LOAD SHAPES
Northwest Residential ApjEriiances

1 2 3 4 5 6 7 8 9 1011 1213 1415 1617 1819 20 21 22 23 24

HOUR

WWarWwkday

SummfWeakd^

SfttnnWtdd^

RrtWBdtdBy

Figure 13-Normalized Weekday Load Shape, Residential
Appliances
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Figure 14-Normalized Weekend Load Shape, Residential Appliances
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Another appliance option is the installadon of load controls on appliances. The controls
are designed to "lock out" the appliance during peak times unless overridden by the
customer. The controls have little impact on energy but can save capadty during
system peaks. The load shape for a direct load control program is shown in Figure 15.
Note also that the usage "rebounds" with negative savings after the time-out period* is
over. To provide significant system benefit the dme-out period was designed to extend
over two periods during the day and is scheduled for later in the day during the
summer.

NORMALIZED LOAD SHAPES
Northwest Water Heater Load Control

Winter Wwktnd

Sumnef Weekend

11 13 15 17 19 21 23

HOUR

SptogWNhwd

FdWrtund

Figure 15-Representative Load Shape for Direct Load Control of
a Water Hester

The load shapes for water heater load controls are the load shapes for water heater
consumption during the time-out period. After the tune-out period ends, the rebound
is the amoimt of water heater consiunption during the time-out period less the standby
loss during that time. In other words, when one shuts off the water heater, one saves
the energy that would normally have been consumed during that period. When the
water heater comes back on, it immediately heats the cold water in the tank, consimung
essentially the same amount of energy that was saved during the timeout period. The
consumption has just been shifted to a later time. There is a slight energy savings in
that any standby loss that occurred during the time-out period is not counted in the
rebound consumption.
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5.6 Residential Appliance Worksheets

Figure 16 summarizes potential savings estimates from appliances. Note that the older
appliances are expected to die off and be replaced by more effident ones. An example
of the change in appliance stock induded m the forecast is shown in Figure 17.
Examples of the supply curve worksheets are shown for Oregon and Utah as
representative states. There are two pages of potential measures, followed by a page
that sorts the measures by levelized cost

Residential Appliances
Standards 27% Potential Measures 1 1%

Year 2013 Safes. Medium Growtti

Lighting

Ranges

Dishwashar

Ctothesdryw

Aircofwi, window

Airoond. oentraf

Aireond, avap.

Freezer

Hot Watar Heatsr

Referigerator

Hot Tub

Wateibed

Cloth eswasher

Misc.

50 100 150 200

Average Meganwtts

250 300 350

New Standards Potential Program

Figure 16-Potential Energy Savings from Appliances,
ResMential Sector
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Residential Water Heaters
Appliance Stock - Medium Growth

No. of Homes (Thousands)
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Figure 17-Residential Water Heaters, Change in Stock
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SECTION 6.0 Commercial Sector

The methodology for estimating energy savings m the commerdal sector is based on a
series of prototype buildings modeled for Bonneville using the DOE-2 program by
United Industries Corporation (UIC) . This work was updated by the original
consultants under the name SBW Consulting, Inc., in 1990 ; however we continued to
refer to the analysis under the name UIC. The building model developed for the
lodging segment was a 12-story hotel. This prototype was not appropriate to the
company's service territory. A new prototype based on a 35-unit motel, originally
modeled by Ecotope , was used for modeling this segment of the commercial market.

6.1 Commercial End-Use Splits

There was fairly extensive effort in identifying the end-use splits in these buildings.
For the most part, the end-iise splits agree with our marketing study . Both these
studies rely heavily on ELCAP commerdal data. An additional set of end-use splits
was supplied by, Oregon Department of Energy, based on an ODOE independent
study. All these end-use splits are compared against the end use assumptions in the
worksheets. We found it helpful to have a reality check when reviewing the ECMs.
The company's end-use splits are similar to regional ones based on ELCAP monitoring
and developed in the UIC models. The ODOE spUts are somewhat different, due to a
different source of data, but not inconsistent.

The new buUding worksheets (see Appendix F) indude two end-use splits for
reference. The current practice column is the one reported by UIC as current code in
1990. The MCS column is reported by UIC to represent the same buUdmgs imder 1992
versions of the MCS commercial code. Even though Oregon and Washington codes are
considered to be MCS equivalent, they appear to be less energy effident than the MCS
level. This is demonstrated by the differences between the current practice and the
MCS columns. New code hearings are currently underway to refine and improve the
MCS. Any new changes are not yet induded in the end use model.

The resulting ECM costs and savings from the UIC analysis are suitable for the
prototype study. A few additional measures were added because they seemed too
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important to overlook. These mcluded retrofit refrigeration upgrades and changeout of
incandescent beyond halogen bulbs to compact fluorescent lights.
6.2 Baseline Assumptions

1?e-prop.er lTvelof, ba.sT^ use. fornew buUdings is fuzzy. New bmldings are
s^pposed_tob_eatthe Mcs level: However'as previously discussed, it dws not appear
that current practice is in compliance. Therefore, a measure titled -'current>MCS" (base
is current practice and MCS is an energy-effidency improvement) was included for end
uses where an upgrade was implied. Acceptance "of the commerdal MCScanb"e-
modeled by choosing appropriate penetration rates for this measure.

The commerdalbuUdmg stock in the company's territory differs from that of most
other utilities. The company serves many small, rural towns. As a result, the bmldir
.

s^.c, -i^^ld^and, very smaucomPared to other utilities. It also appears to be poorly
insulated. Space heat is much higher than one would expect for commercial sttuctures,
^v^ -'o.u?dectri^space ,heat has low satuTation- There is Utfle space cooling, which
rules out an energy bonus for measures that reduce internal gains sudi as reduction of
-8-^?}evels_",. DOWnsLzmg CTeiits al.e also UIUikely since they result primarily ft'om
savings for cooling equipment. Details of the space'heating and cooling interactions are
induded as a table in the worksheets of Appendix F.

The worksheets list end-use spUt assumptions for commerdal buildings. For reference,
the UIC and ODOE splits are also Usted, although not utiUzed in the calculations.
Notice that cost, savings and acceptance factors are aU based on square footage.
Measures are dassified into staTicture, lighting and equipment categories. At the

bottom of eadi category is shown the total energy, fraction of appropriate end use and
average cost for measures within a 55 mills/kV\^i ceiling.

^,T baseline consiunption included in the forecast assumes that 85% of new buildings
will comply with new commercial code in the Northwest states. The remaining 15%
wUl be equivalent to current practice. Utah and Wyoming are assumed to continue at
current practicejevels. The recent National Energy PoUcy Act wiU require aU states to
adopt higher effidency standards. However, this law was not enacted at the time of the
planning study and the impacts have not been included in RAMPP-3.

6.3 Consideration of Climate Effects

Commercial buildings are only sUghtly sensitive to cUmate. This is because there is a
low saturation of elecfric space heat and low cooling usage. Lighting and receptade
loads arenot affected by dimate The dimate adjustmente from theUIC study are
listed in Table 14 for existing buildings.

End uses for other climate zones are based on Zone 1 usage multiplied by the
appropriate factor. Models were not renm for aU the different zones, the zone factors
derived by UIC were used to adjust space heat and cooling to Zones 2 and 3. The
models were run for Portland and Salt Lake as the two major dries.
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There are other climate considerations which are not addressed. The amount of shell
insulation in the base case building varies between dimate zones. The variation is not
always in line with code since it is dominated by what the local building community
considers "accepted practice. " Due to lack of resolution in the siirvey data, we did not
attempt to adjust the base case shell insulation to different localities. A generic
building is assumed based on the company's total commercial usage. For new
buildings, an updated analysis by SBW Consiilting served to define the baseline
construction and measures.

Table 14-UIC Climate Adjustment Factors

Zone 1

Segment

Office

Retail

Grocery

Restaurant

School

Hospital

Warehouse

Hotel

Heating

1.38

1. 28

1.10

1.15

1.03

1. 15

1.39

1. 04

Cooling

1. 85

2. 72

2.64

1.62

1.40

1. 56

1.32

Ventilation

1. 45

1. 15

2.84

1.01

1. 13

1.01

1.22

1.04

Zone 3

Segment

Office

Retail

Grocery

Restaurant

School

Hospital

Warehouse

Hotel

6.4 Commercial Sector

Capacity Savings

The methodology for
estimating capacity savings
was discussed in Section 3. 0.

For commerdal sector, hourly
loads were simulated for a

variety of prototype buUdings
and then aggregated for
programmatic impacts.
Normalized load shapes are
shown for new and existing
cominerdal buildings in
Appendix A. Note that these
load profiles reflect the load
shape of the conservation
savmgs.

It is instrucdve to note that

the fuel inix plays an
iinportant part in the load
shape for this sector.
Interactions between the
conservation measiires and

space heating can change the
demand profile. As an
example consider the load
profiles shown in Figure 18.
Use of effident lighting can
actually increase consmnption
by a heat pump during

certain hours. One might also notice that the loads in Utah lag those in tiie Northwest
by one hour. As part of the planning process, aU loads were assembled to match Padfic
Standard Time.

Heating

1.89

1.94

1.48

1. 56

1.26

1.23

2.02

1.21

Cooling

1. 33

1.72

1. 64

1. 19

0.92

1. 15

1.98

Ventilation

1.44

1. 08

2.84

1. 00

1. 09

0.99

1.46

1.98
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6.5 Commercial Building Worksheets

Figure 19 shows savings potential by state for both vintages, existing and new. Existing
biiildings dominate in technical potential because there are more biiildings in this
category. Figure 20 sununarizes consumption and potential savings for existing
commerdal stock. Savings estimate is based on savings available up to a 55 mill
levelized cost ceiling. Figiire 21 sununarizes consumption and potential savings for
new commerdal buildings. Savmgs estiinate is based on the 55 inill cost ceiling.
Savings are lower because the new codes require more efficiency in the base case
building. Examples of the commercial worksheets are shown for Oregon, Washington,
Montana and Utah as representative states.

NORMALIZED LOAD SHAPES
New Large Office by Fuel Type

January

0.2

0. 15

0.1

0. 06

0

0,05

-0.1

0. 15

-0.2

10 15

HOUR

WB<kdayB«ctfc

Wwtul^GuB

WMk<ndB»dric

WwkandG»

20

Wwkd^ttotfPlmp

WtodcndHetfPimp

25

Figure 18-Normalized Load Shape for a New, Large Office in January
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Segment

Oregon

California

Washington

Idaho PP&L

UahoUP&L

Montana

Wyoming

Wyoming UP&L

Utah

Commercial Sector Potential by State
Year 2013 Medium Growth

20 40 60

^-

80 100

tomag® Megauatto

Existing

120

New

160 180

Figure 19-Commercial Sector Savings Potential, by State

Segment

Large Offtee

Small Office

Retail

School

Warehouse

Gfocory

Hospital

Rwtaurant

Metal

Othw

Existing Commercial Sector
Year 2013 Sates Medium Grcwth

Technical Potential 40% Savings

50 100

Ammgc M^amdts

Potential Savmga

150 an

Figure 20-New Commercial Sector, Technical Potential at 40% Savings
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Segment

Large Office

Small Office

Hatail

School

Wanhouse

Grooary

Hospital

Rastaurant

Motel

Other

New Commercial Sector
Year 2013 Sates Medium Growth

Technicai Potential 13% Savings

150 200

4wwage Magaswrtta

250 300

Potential Savings

Figure 21-New Commercial Sector Technical Potential with 13%
Savings
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SECTION 7.0 Industrial Sector and Irrigation

Industrial end use analysis was conducted initially by Gail Katz, Momentum
Engineering for RAMPP-1. Results were updated, spedfically for UP&L territory,
using various consultants' reports . End uses in this sector were assigned on the basis
of processes. Thus, energy usage was noted for a process, such as air compressors or
pumping, not as motors, which are used in both cases.

Energy usage is expressed differently for the industrial sector than it is for the
commerdal and residential sectors. The econometric forecast supplies gross megawatt-
hour sales without distinguishing between new and old facilities. Instead of
computing the cost of each ECM, we estimated how much savings would be possible
for a spedfic average cost. Thus, the industrial supply curve shows only three large
step increases, with cut-off thresholds for each tier at 20, 40, and 55 mills/kWh. Given
the lack of resoludon for this sector, we did not see value in trying to be more specific.

7.1 Basis for Estimating the Costs of Industrial Demand Side Resources

The industrial cost supply estimate is based on the:

1. The 1990 industrial energy consumption by two digit Standard Industrial
Qassification (SIC) for the company's service territories in a six state region.

2. An energy use breakdown, by end use, from data from the Bonneville Power
Adminishcation (BPA), Industrial Test Program CTTP), a series of reports on energy
use and conservation in different mdustries prepared by the Oregon Department of
Energy (ODOE) Planning Division, the energy use breakdown in the Dun and
Bradstreet database, and energy audits from contractor's reports as spedfied by
Momentuin Engineering.

These data were modified to reflect industries in the territories served by the
company. For example, primary metals (SIC 33) appears as a significant
industry in the Oregon service territory. Regional energy use data for this SIC
is heavily weighted towards the aluminum industry while national energy
use data is heavily weighted towards the milling and forming processes
found in rolling mills and cable manufacturers. The industries served by
PacifiCorp in Oregon include several foundries and Teledyne Wah Chang,
producing an overall energy profile that looks like a hybrid between a metals
fabrication plant and a refining plant. Other adjustments were made Such as
mcreasing the energy use for pumping to allow for plant-owned well pumps
n light of the predominantly niral nature of the company's service territory.
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The energy use breakdown focused on the systems where there is known
conservation potential.

3. The energy conservation measures were taken from the FTP reports, the ODOE
reports, a list of projects submitted through a customized rebate program from an
East Coast Utility, and contractor's fUes as specified by Momentum Engineering.

4. The energy conservation measures were divided into three groups based on the
estimated leveUzed cost (0 to less than 20 mUls/kWh, 20 to less than 40 mills/kWh,
and 40 to 55 mUls/kWh). Several measures were split among different brackets
based on the available data. For example, the savings due to installing a variable
speed drive on a pump or fan depends on the operation of the equipment. As a
result, this measiire wUl be in the low cost bracket on some equipment and the
medium cost bracket on other eqiiipment.

The conservation measures induded are listed in Table 15.

Page 62 PacifiCoip RAMPP-3 Technteal Analysis, Part I April 7, 1994



Table 15-Industrial Sector Demand SMe Measures

Lighting

Heating Ventilation
and Air Conditioning

Compressed Air
Systems

Pumping Systems

Pneumatic Conveying

Refrigeration

Incandescent to HPS or metal halide

Mercury to HPS or metal halide
Huorescent in offices to electronic ballasts
VHO fluorescent to HPS or metal halide

Install improved controls on office HVAC
Install night shut off on shop plant HVAC
Replace electric unit heaters with radiant heaters

histall multiple compressors for different pressure applications
Install low load unloader mechanisms

Install high efficiency blow-off nozzles
Install multiple compressors with a control system to stage operation
Install high speed electric grinders instead of pneumatic grinders
Install lead-lag control systems for miilti-compressor operation to
increase part-load compressor for the application
Install humidity controls on air dryers
Rework piping to decrease pressure drop
Install low pressure blowers for low pressure applications

Install VSDs on pumping systems
Install multiple staged pumps for applications with varying flow rates
Install controls to stage existing pumps
Use pony motors for relatively constant loads with occasional peaks
Trim impellers on pumps to match load
Use spedal nozzles to reduce water use
Increase water redrculation and reuse

Replace pneumatic conveyors with mechanical conveyors

Install additional evaporative condensers to minimize condensing
pressure
Replace Screw Oil Cooling with thermosyphon
Install staged controls
Install controls for variable suction pressure
Use incoming water for subcooling or precooling

7.2 Irrigation

Irrigation savings have been studied in the Northwest for some dme. A rough estimate
is that 15% from pump efficiency and another 15% from unproved scheduling
represent the upper end of technical potential. Farm pmnps are often worn and
mismatched to their applications. Scheduling irrigation to the exact point that CTOps
need it can save water as well as pumping power. Estimates of the prograinmatic
potendal is derived from a consultant study prepared by Xenergy for PadfiCorp .

However, there are very serioiis constraints on the amount of the technical potential
that is achievable. The company's program manager reports that farmers are highly
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risk-adverse when it comes to their crops. Although improved scheduling may save
water without affecting yields, they are unlikely to be interested in experimenting with
their UveUhood. Thus, it is difficult to identify opportunides and persuade farmers to
partidpate. In effect these barriers are legitimate transaction coste*~which need to be
considered in developing irrigation conservation supply curves.

The company is currently conducting a pilot test of irrigation effidency in California.
Results will help determine the best ways to market approaches to improving irrigation
efficiency.

7.3 Industrial Capacity

The methodology for estimating the load shape was discussed m Section 3.0. The
resulting normalized load profiles are shown in Figure 22 for the mix of industrial
sales. Note that the sales are dominated by large facilities with very flat usage.
Operation with daily scheduling is apparent only in small industries and wood
products which resiilts in some load shape in the Northwest. There are few sales to
these segments in Utah and Wyoming resulting in very flat sales. Irrigation has a
different load shape with very strong seasonality. Irrigation peaks in the summer
months and accounts for the majority of demand in some rural areas, notably southern
Idaho- Normalized daUy profile for irrigation is shown in Figure 23. The shape is
fairly flat but the magnitude of irrigation consumption is very seasonal.

7.4 Industrial Worksheets

Figure 24 summarizes consumption and potential savings for industrial sector.
Figure 25 shows savings potential by PadfiCorp Division and industrial segment. Note
that responsibility for the PP&L territory in Wyoming has been transferred to UP&L.
Similar information is shown by process end uses. Figure 26 shows energy
consumpdon by process end uses within industrial segments. Figure 27~shows the
potential for energy savings distributed by process end uses. Note that the largest
potential is related to motors. Example worksheets for each specific industry can be
found in the appendices.
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Normalized Load Shapes
Industrial Sector Mix

1 3 5 7 9 11 13 15171921 23

Hour

~B- Nontwast -l- Utah * Wyoming

Figure 22-Normalized Industral Sector Load Profles

Normalized Load Shapes
Irrigation
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Figure 23-Normalized Load Shapes for Irrigatton
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Industrial Sector
Year 2013 Sates Medium Qrcwti

Potential Savings 16%

Year
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Figure 24-Industrial Sector Savings Potential

Industrial Sector By Division
Technical Potential Medium Growth

Year
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Figure 25-Industrial Sector Savings Potential by Company Division
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Industrial Sector Energy Consumption
By End Use and Sector
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Figure 26-Industrial Savings Potential by End Use and Sector

Potential Industrial Savings by End Use
Technical Potential in Year 2013
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Figure 27-Potential Industrial Savings by End Use
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SECTION 8.0 Other Resources-Fuel Switching and Street Lighting

This section review's the compan/s analysis of fuel switching as a resource and briefly
reviews the status of the company's street lighting program.

8.1 Fuel Switching as a Demand-Slde Option

Fuel switching is defined as replacing the electrical space or water heating equipment
in an existing customer's building with fossU fuel-fired equipi nent. Because this

reduces the electrical utility load, it can be considered a potential resource. However,
because another fuel rather than electridty is still being consumed, it is properly a "load
shedding"* option rather than energy conservation.

Fuel switching was analyzed as a potential demand side measure for RAMPP-2.

RAMPP-2 order required that company and the FUC staff hire an outside contractor
and conduct fuel switching analysis. Conipany representatives were iinder the
understanding from meetings with representatives from the Oregon Public UtUity
Commission and Oregon Department of Energy that the group decided that there was
no need to select a contractor and conduct further analysis beyond the mformation
provided to staff regarding the customers with gas space heat and electric water heat.
The company was under the belief that it had met the RAMPP-2 order for the fuel
switching analysis. PadfiCorp staff will follow-up with OPUC and ODOE staff to
detennine the status of this issue. Accordingly, the RAMPP-2 study is repeated here with no
further additional analysis.

It is important to point out where fuel switching fits in a Least Cost Planning
framework. Planning prindples require that one look first at low-cost conservation as
the first option. Fuel switching can then be considered for the remaining energy
consumption. Note that, when examining the cost-effecdveness of the switch, the 10%
cost advantage given conservation does not apply to load shedding.

Fuel switching could occur in any customer fadlity (residential, commerdal or
industrial) which currently uses electridty to provide heat but could use a fossil fuel
instead. In connection with UM424 proceedmgs conducted by Oregon's Department of
Energy and the Oregon PUC staff, the company looked at fuel switching for existing
residential custoiners.
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8.2 Analyzing Fuel Choices and the "Bin Model" for Energy Consumption

The Oregon Department of Energy (ODOE) used a computer model to analyze the
energy use of existing homes with electric and fossil-fueled forced-air furnaces. An
economic calculation sheet computed the comparadve economics for the two fuel
choices. In this case, the objective was to minimize the net present value* (NPV) of the
ufecycle cost. Ufecyde cost includes the initial cost of changing out the equipment, the
NPV of operation and maintenance costs, as well as the NPV of fuel cost over a long
time period. Results were examined for both a sodetal and a customer perspective.
However, in keepmg with Least Cost Planning, the societal perspective was
emphasized. This perspective uses the marginal cost (utility avoided cost*) of the two
fuels in computing lifecyde cost. The NPV of lifecyde cost'can also be expressed as a
levelized cost for the saved electi-idty.

The energy consumption model, which is referred to as the "Bin Model"*, has a manual
entitled "A Simplified Energy Analysis Model Incorporating Duct Loss Impacts on
Heating System Effidency. " This model is a Lotus 1-2-3 spreadsheet which uses bin
weather data to estimate residential heating energy requirements. It then estimates
how much primary energy, fuel or electridty, is requued to meet both the heating
energy reqmrement and the heating system duct and system losses. The "Bin Model"
allows for explidt analysis of several load factors, envelope area and insulation, floor
losses, air infiltration, distribution effidency and internal heat gains induding solar
heat through the windows. The equations calciilate the flow of heat into and out of a
single heated space. Due to assiunptions made for these variables, different modelers
predict wide variations in energy usage.

Uke other engineering models for estimating heating energy use, the "Bin Model" does
not allow for occupant behavior such as closing off and not heating rooms and turning
down the heating thermostat in response to high heating bills. Partly for this reason,
engmeering models typically over-estunate energy consumption when compared to
actual billing data. It is important that the engineering model be "calibrated" or timed
to match typical consumption. To do so, it is necessary to adjust some of the
engineering input assumptions to reflect empirical resiilts.

In spite of these problems, an engineering model is the only available tool for
comparing the unpact of conservation followed by different heating systems, one
electric and the other fossil hiel, in the a prototype home. Using the "Bin Model" it was
detennined how much electrical energy is avoided and how much gas energy must be
purchased.

8.3 Cost-Effective Fuel Switching for Furnaces

To detennine the cost effectiveness of removing a functioning electrical furnace and
repladng it with a nahiral gas furnace, one would need to consider the fixed costs of
demolition, the new furnace induding flue venting and gas piping, and the variable
cost of the purchased natural gas. The avoided cost to the company for not producing
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electridty includes avoided generation and a credit for avoided T&D cost but it does
not indude the 10% allowance for conservation.

The company has a coininitaient to pursuit of least cost planning prindples in its
acqmsition of energy conservation and therefore no customer should be converted to
another fuel until all cost-effective energy conservation has been installed.

Conservation such as added insulation and better windows can reduce the space
heating energy usage of electric forced air customers by 2,000 to 3,000 kUowatt-hours
per year.

Considering the costs and benefits itemized by ODOE, a single fainUy prototype home
with an existing electric fiimace would need to use over 12,000 kilowatt-hours for space
heating before it woiild be cost effective to convert to natural gas.

The economic break-even point can be determined graphically as shown in Figure 28.
This figure shows the NPV of lifecyde cost for the two fuel choices at different levels of
energy consumption. The point where the two lines cross over is the economic break-
even point for fuel switching. Note that the lifecyde cost lines for electric and gas are
dose to being parallel. This unplies a high sensitivity to inidal assumptions-a small
change in one line can shift the crossover point dramatically.

NPV Lifecycte Cost, KS
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Etoctric Conaumption, kWh/YMi(Thousand)
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Figure 28-Break-even for Fuel Switching

The hiel switching analysis was performed under the RAMPP 2 assumptions, it was not
updated for RAMPP-3.
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Rgure 3. SINGLE FAMILY - EFAF/GAS AVL.
CUMULATIVE DISTRIBimON
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Figure 29-Distribution of Space Heat Consumption

The analysis showed that the break-even point for fuel switching woiUd be 19,000 kWh
if the price gas goes up by 30 percent. The analysis evaluated various levels of gas price
increase and was used to Ulustrate the fact that the outcome of the analysis was"
sensitive to the gas price chosen. At a price 30% higher at the well-head, the break-
even point moved to 19, 000 kWh, a level weU beyond all but the extreme points in our
distribution of customer consuinption.

Figure 29 shows the distribution of electric space heating energy usage for customers
who might be candidates. This distribution is based on 1^82 customers who have
electric forced- air furnaces, no evidence of wood heat and live where natural gas might
be available. As derived from the historical biUing data, 92% of these customers use
less than 12,000 kilowatt-hours for space heating. That means a furnace conversion
would be cost effective for only 8% of the customers. Assimiing that 2,000 to 3, 000
kUowatt-hours can be trimmed from the energy usage of these customers by installing
energy conservation first, about 5% of customers would still be cost-effective
candidates for space heat fuel switching. This small number of potential benefidaries
does not justify the development cost of creating a fuel switching program.
LeveUzed costs for a variety of prototype homes are shown in Table 16. These
prototypes are intended to approximate quintile points of the distribution of the
company's electric space heating ciistomers. The same homes are first weatherized as
indicated with "Wx". Note that the Least Cost approach of weatherizmg the home first
reduces the cost-effectiveness of subsequent fuel switching. Fuel switching as a
resource would cost 60 to 100 mills/kWh in 1992 doUars. For comparison, *the
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company's levelized avoided cost was estimated to be only about 40 mills/kWh in
1992.

Table 16-Levellzed Cost for Fuel Switching

Under Different Economic Load Gmwth Scenarios

Usage
Level

High
Medium High

Medium

Medium Low

Low

Wx-High

Wx-Med
High

Electric
Forced Air
Fumace

Annual kWh

17, 035

11, 137

8,096

6,004

3,490

7,712

7,091

Wx-Medium 5,441

Wx-Med Low 3^21

Wx-Low 3,490

Gas Forced
Air Furnace

Annual

MMBTU

93. 53

64. 44

53. 23

43. 54

28. 41

46. 59

43.09

38.63

28. 98

28.41

Fuel Switch
Levelized
Cost
miUs/kWh

41

49

68

83

124

60

63

89

120

124

8.4 Fuel Switching for Water Heaters

A similar case can be demonstrated for electric resistance water heating for residential
customers. The economic cross-over point for water heating is about 4300 kilowatt-
hours per year at a cost of 40 mills/kilowatt-hour, based on recent computations by a
Fuel Switching Technical Group . Again, energy conservation is the company's first
priority-water heating savings of 700 to 1,000 kilowatt-hours are possible. So, only
customers with water heating energy usage over SflOO kUowatt-hours (homes with
large families) would benefit from a fuel switching program. Again the development,
inarketing, and administrative costs of a fuU scale fuel switdiing program for water
heating could not be justified.

These results are expected to be similar for other areas of the compan/s service
territory. Marginal costs for gas are expected to be similar since gas companies across
the company's service territory are purchasing new supply from the same market. The
company's marginal costs and equipment costs are the same for all areas served.
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8.5 Street Lighting

The company operates a street lighting service in most of its territory. About 98% of
street lights in PP&L and 75% in UP&L are owned by the company. This amounts to
about 47,000 lamps in PP&L and 313,000 lamps in UP&L. Older mercury vapor lamps
can be replaced by more effident high pressure sodium (HPS) lamps, saving about
40%. However, the company has already changed out the majority of its lainps.
About 50% of lamps in PP&L and 20% in UP&L remain as mercury vapor lamps. The
company has a policy of retrofitting mercury vapor with HPS during nonnal
maintenance and replaceinent. Complete changeout of the lamps would result in
estimated savings of about 4,500 MWh or about half an average megawatt. Given that
the company already has a policy of repladng the lamps, accelerating the replacement
is not a suffidently large resource to consider this as a program opportunity.
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SECTION 9.0 Supply Curves

Technical savings potentials from all the sectors are summarized in the following
supply curves. Examples of the individual and combined curves are shown below.
Figiire 30 shows the combined supply curves for the mediiun economic growth
forecast. Figure 31 shows the same information for individual sectors. Figure 32 shows
the combined supply curves for the two divisions.

The next series of charts shows PP&L and UP&L combined under the medium

economic growth scenario for different customer segments. Figure 33 shows the supply
curve for residential appliances. This curve is very large but represents a lot of savings
which remain theoretical, not achievable. Figure 34 shows the industrial supply curve.
Figure 35 and Figure 36 shows the supply curve for existing commerdal and new
commerdal building sectors. Figiu-e 37 shows the potential for space heating in existing
residences. Figure 38 shows the saine for new residences.

Please note that the following graphs do not have saine scale.

Conservation Supply Curve
All Sectors Medium Growth - Yea; 2013
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Figure 30-Combined DSR Supply Curve for Medium Economic
Growth
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Conservation Supply Curve
All Sectors Medium Growth - Year 2013
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Figure 31-Supply Curves by Sector

Conservation Supply Curve
Technical Potential by Diviskm
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Figure 32-Supply Curves by Sector
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Conservation Supply Curve
Appliance Sector Technical Potential

Medium Growth - Year 2013

Savings in MWa per year

20 40 80 80 100 120 140

Milto per kWh

PP&L UP&L

Figure 33-Supply Curve for Residential Appliances by Company Division
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Figure 34-Supply Curve for the Industrial Sector
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Conservation Supply Curve
Existing Cormnerdal Technical Potential
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Figure 35-Supply Curve for the Existing Commercial Sector by
Diviston
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Figure 36-Supply Curve for the New Commercial Sector by
Diviston
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Figure 37-Existing Residential Supply Curve
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Figure 38-New Residential Supply Curve
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9. 1 Comparison of Technical Potential with NPPC Reports

The Northwest Power Plaimmg CouncU (NPPC-1991) has produced the broadest planning
document in the Northwest Region . It is difficult to compare technical potential estimates
because of the problems isolating the company from the rest of the Northwest Region. An
attempt is made in Table 17 to compare the two planning methodologies. The comparison is
based on the percentage of savings predicted and the amount of resource estimated for the
company's share of the Nonhwest Region. The company's larger estimate of the potential
resource is due primarily to a larger assumption about the forecasted customer demand. The
company's conservation estimate is larger in estimates of industrial and irrigation potential.
NPPC has a smaUer estimate of industrial sales and a smaUer estimate of the savings potendal
for that sector.

Table 17-Technical Potential Compared with NPPC Results

Northwest Power Planning Council versus PacifiCorp Supply Curve Model
Savings from RAMPP-3/NPPC 1991 Medium Supply Curves Medium

milis/kWh
Savings PP&L Share Savings NW tates
Fraction MWa Fraction MWa

Commercial Sector

Existing . 29 120 . 40 129
New .23 57 . 13 141
Subtotal . 27 177 14 270

Residential Sector
Existing SF
Existing MF
Existing MH

Subtotal Existing . 23
New SF
New MF
New MH

Subtotal New .46
Water Heaters .35
Lights . 16

Subtotal
Residential Sector . 29

Industrial Sector .07

Irrigation . 07

TOr/lL, All Sectors . 17

18
8

26
8

6

13
27
18

9

80

67

8

332

. 19

. 18

. 26
. 10

. 14

. 16

. 30

.
11

30
4

10
44
47

3

3

53
67

8

172

254

45

741
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SECTION 10. 0 Background Conservation and Lost Opportunities

The economic forecasts of customer energy demand are on "frozen efficiency", that is,
without consideration of the amount of conservation customers will do on their own. This -^
amount of energy is removed from the forecast to estimate the load that the company would
otherwise have to supply. Thus, the background conservation must also be removed from
utUity programs to calculate the net resource delivered by programs. In most cases, the ' . ''
background is smaU so this is not a serious issue.

Lost opportunides are those conservadon resources which wUl be cost-effective during their
lifetime if installed now, but not if installed later as part of a more expensive retrofit. Thus,
lost opportunities are measures which should be installed even during a generadon surplus.

10. 1 Assessment of Background Conservation, or "Gravity"

Background conservation was assessed by estimating the amount of conservadon that
customers would perceive as cost-effective based on their retail rates and high implicit discount
rate*. The implicit discount rate sets an economic proxy for observed customer behavior. If
customers insist on simple payback within two years, they are discounting any savings beyond
that point. This can be treated as if they have a very high discount rate. Of course, the
reasons for their reluctance to participate are more likely to be entry barriers (transaction
costs), lack of infonnation, lack of a perceived significant benefit and other issues which are
not purely economic.

An unplicit discount rate of 60% noininal was used , for commercial and residential
customers, to represent the various customer bamers (it is understood that not all these
barriers are fmancial). Under these conditions only cheap measures (leveUzed cost of 8-10
miUs/kWh) appear cost-effecdve. These measures are assumed to be deployed over the twenty
year plamiing horizon. Background conservation estimate for industrial sector is implicitly
included in the econometric model used for estimation of industrial forecast. No further

adjustments were made.

For the residential sector, only air seaUng improvements on the largest smgle famUy prototype
meets the cost-effective critenon. Thus, very little weatherization is expected to occur though
the customer's efforts alone. For new construction, MCS absorbs the conservation that people
would do on theu- own. It should be noted that solar access estimates were defmed relative to

the amount that people would do on their own, so the background has akeady been accounted
for.

For the commercial sector, there are many cost-effecdve measures. Because the existing
commercial building stock is not efficient, there are many appropriate measures. There are

11 ''"^
^v

.

^\^'
'' ^ fc

.
/'
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also efficiency measures beyond the current code for new construction which would be cost
effective. Thus, there is a certain amount of conservation produced by customers associated
with new commercial construction. Under new efficiency codes, the mandated measures wm
likely absorb background savings, so this adjustment wiU be less important m future plans

Table 18-Background Conservation Measures

Residential
Large,
single family

Commercial
Office

Retail

Warehouse

Grocery

School

Hospital

Restaurant

Lodging

ECMs Included in Background Conservation

Existing New Construction

Tighten and reduce
air infiltration (ACH)

Lights, incand > PL
HVAC, tune and adjust

Lights, 34W fluor.
Lights, ballasOelect.

AC, temp. setback
HVAC, tune and adjust

Envel., tighten ACH
Lights, incand > PL
HVAC, refer case timer
HVAC, tune and adjust

Envelope, tighten ACH
Lights, 2 level switch

Lights, T8 fluorescent
Lights, incand>PL
HVAC, temp. reset

Envelope, insulate roof

Lights, effic. incand.
Lights, incand > PL
HVAC, temp. reset
HVAC, low flow shower

Lights, incand > PL

HVAC, upgrade heat pump

HVAC, storage rad. heater

Lights, incand > PL
HVAC, storage radiant heater

ights, parabolic reflector
Lights, incand > PL

Envelope, insulate walls
Lights, incand > PL

HVAC, low flow shower
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j^ amolult of c:ustomel" Produced conservation is referred to as the "gravity" amount.
-_in d,ed to s011^ extent in a11 the eco"omic forecasts but is not directly visible to
resource planners. The measures appUcable to the background conservadon in the
commerdal sector are listed in Table 18. For the industnal sector, background
effidency is assumed to be included in the econometric trends embedded m the
forecast model.

Table 19-Cost Induced Conservation in Forecast

Total Background Conservation
Average Megawatts (MWa) in Year 2014 at 10 mUls/kWh or less

Based on Medium High Forecast, Merged Company

Sector

Residential
Commercial
Industrial
Total

Existing
Stock

0

53.3

53.3

New
Construction

0

83.5

83.5

AU
Stock

0

136.8

136.8

Table 19 lists an estimate of the conservadon that consumers would do on their own.
Outside of solar access, there are no low-cost opportunities in new residential
construction not incorporated in building codes. CThe amount of solar access in
existing practice was induded in the base case). The largest amount of such
conservation occurs in the commerdal sector. That is because there are many low-cost
options. At least some of the customers should recognize those opportuiuti^. The
industrial sector is not mduded in this table because industrial "background" trends
are ah-eady included in Aeeconometric forecasting model. The amount of background
conservation, including MCS, is shown below. The amounts are compared for the five
economic growth scenarios in Figure 39.

10.2 Lost Opportunities

Lost opportunities occur in several ways. First, the long-lived structural components of
new buildings should be constructed to long-nm cost-rffectiveness standards. This is
currentiy the rationale behind the Super Good Cents program for residential MCS. No
sinular program exists for new commerdal constmction, even though the potential for
savings is much greater. The company wm partidpate to a Umitedextentin
BonneviUe's Energy Smart commerdal program for new commerdal biuldings to
access the commerdal opportunities. The program design of Energy Smart may be
inadequate to capture lost opporhmities without incentive paymenfs.
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BACKGROUND CONSERVATION

By Economic Forecast
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Figure 39-Background Forecast by Economic Growth Scenario

Additional lost opportunities occur during remodel and replacement of the cominerdal
buUding stock. There is a constant tum-over of commerdal sales spaces through
remodeling. Installation of some measures wUl be much cheaper if induded during
remodel.

In addition, there is an on-going repair and replacement of equipment in exisdng
buUdings due to component breakdown. It is often more cost-effective to replace with
effident equipment during the repair than to attempt upgrading retroactively. Both
repair and reinodel opportunities need to be evaluated against the likelihood of event
windows. If there is a possibility of another window of opportunity ocairring before
the conservation is needed, the opportunity is not actually lost. Thus, if commerdal
sales spaces are remodeled every five years and conservation is not needed for five.

. For this analysis, we induded lost opportimities based on the following
criteria:

. Years, the measure can be postponed to the next window of opportimity

Current installation costs less than 55 mUls/kWh.

. Measure has a lifetime over 10 years.

. Retrofit costs will exceed 55 mills/kWh or the levelized cost will increase by
at least 50% as a retrofit.

. The window of opportunity occurs on the average of 10 years or more.
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The supply curve worksheets were used to calculate lost opporhmities for most of the
sectors. An exception is coiiunercial repair and remodel. For these estimates,
spreadsheets developed for Bonneville by Gail Katz, SJO, were applied. These
spreadsheets allowed updating for the square footage and fuel sahirations appropriate
for the company territory. Only the small office and small retail sheets were used since
the worksheet models of these building types provided good analytic resolution and
this subsector is highly susceptible to repair and reinodel activity.

10.3 Size of Potential Lost Opportunity

The biilk of the lost opportunities occur in the commerdal sector . There is also a
significant amount that appears during remodel and repair opportunities. Industrial
sector opportunities are perhaps large but are not induded in the above assessment.
This is because industrial opportunities are quite site-spedfic and our level of
knowledge is incomplete.

Some of the opportunity will occur even without utility progranis as customers
undertake conservation on their own. The aniount of that background conservation is
small since only the cheapest measures are attractive.
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SECTION 11. 0 Overview of Program Planning

This part of the Demand Side RAMPP-3 Technical Appendix covers sections addressing
aspects of demand-side program planning. Sections 12.0 through 18.0 detail planning
assumptions and steps in arriving at programinatic savings and cost estimates. The
result of this planning effort is a spedfic two-year action plan with state-by-state goals
by program area to be induded in the company's integrated resource plan, RAMPP-3.

Figure 40 is a road map to help guide you through Part D: of this report.

26 -
Industrial programs

Major Accoutns
Imgadon

27
Canducl financial arLalysis of

p fog rams

24
Commercal programs

NewConslruction

Ratrofit

25
Rwidantial programs

New Conslruction

Appiianc&s

Weatherization

22
Package maasufos (or

new programs

23
Draft Program Dasigns

&etectionofdatv9rY

. financing, costs

20
Idantily supptomantal

maasurss. using

program axpBTianw

21

Marksl

AsssMfnont of

Programs

Incorporate

(iaU staff hput

19
[ncorporata hisCrica!

program axpsnance

proeram . valuation
f»SUh3

17
Idsnu'dy

.xlernal factirs

»tf Wing program dBsgn

Figure 40-Program Planning Steps
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SECTION 12.0 Demand Side Resource Opportunities

Customers use electridty for the end-use benefits it provides rather than for the energy
itself. The customer end-use applications include, but are not limited to, space heating
and cooling, water heating, indoor and outdoor lighting, and running motors. If these
end-use applications can be accomplished using less energy more efficiently, then the
surplus energy can be used in new applications. The end-use effidency improvements
provide energy resources to meet future needs. Figure 41 shows the company's typical
electric energy consumption by major end-uses.

A number of factors influence the company's dedsions on priorities of demand-side
resoiirce acquisition. These factors indude cost of the resource, impact on customer
prices, size of resource, ease of acquisition, lost opportunities, and others. The
following will focus on the major factors influendng priority of acquisition within
prograin development.

RESIDENTIAL 20%
RESALE 24%

IRRIGATION 2%

COMMERCIAL 18%

OTHER 1%

INDUSTRIAL 35%

Figure 41-Energy End Use by Major Sector
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12. 1 Lost Opportunities

Program development activities at the company over the last several years have targeted
acquisition of lost opportunity resources and plan to continue these efforts into the future.

Lost opportunities are conservation measures that will be cost-effective during their lifetime if
installed now, but not if installed later as part of a more expensive retrofit. The bulk of lost
opportunities, analysts found, occur in the commercial sector, both in new constmction and
buUding remodeling, where programs are not in place. Lost opportunities also occur m
industrial new construcdon.

New construction is an example of a potential lost opportunity. Constructing buUdings, which
only meet existing energy codes, locks the building owner mto paymg energy bills that are
higher than an energy efficient buUding. These bffls remain higher for the life of the buUding.
Some conservation measures are prohibitively expensive to add after the building is

constructed. Lost opportunity type programs are beneficial over the long mn to operate and
even during a temporary period of generation surplus. Programs have been developed for
residential new construction (SGC and MAP) and commercial new construction. Energy
FinAnswer and FinAnswer 12, 000 are examples of current programs m place to capture
resource opportunities.

12. 1. 1 Cost Effectiveness

Another important question for lost opportunities is that of defining cost-effectiveness relative
to the expected deficit date and new resource cost. To some extent, this wm not be known
untU completion of the integration phase of the Least Cost Planning process. Then it wiU be
necessary to identify and reconcile any differences between regional cost-effectiveness levels
and those pertaimng to the individual utility. The estimate of lost opportunities at this point is
clearly preliminary.

12. 1. 2 Timing for Capturing Lost Opportunities

Normally within the context of an integrated resource planning process one would sunply
choose the least-cost resources first and pnoritize program development based on this
selection. However, lost opportunity resources are excluded from this decision criteria. If
there is an expected need for the resource at a future time and the resource is cost effective
over the lifetime then the resource should be captured at the point where the opportunity
exists.

A crucial acquisition consideration is the window of opportunity*, the time that an opportunity
presents itself. WiU there be another window or chance at the same opportunity before it is
needed? If so, the opportunity could be safely postponed and not tmly lost. As an example,
commercial buUding spaces are frequently remodeled. For some measures, this means there
are frequent opportunities. For other measures, there are not.

One fmding from a Commercial Remodel Study done by the company suggests that there are
significant current lost opportunities, but there was no technical estimate of the potential and

Page 90 PacjfiCorp RAMPP-3 Technical Analysis, Part April?, 1994



therefore could not be included in this plan. If no lost opportunity programs were conducted,
the company would be incurring an estimated 23 MWa per year of lost opportunities. Table
20 below shows estimates of lost opportunity resource potential, most of which wUl be covered
by company programs in 1994.

As shown in Table 20, the largest lost opportunity potential exists the in commercial sector-
both in new construction and buUding remodeUng. The company has implemented the Energy
FinAnswer program to cover new construction and has just recently implemented a
commercial retrofit program in Oregon.

Table 20-Sources of Lost Opportunity Resources in 1994

Technical Potential, in MWa per Year

SECTOR

New Residential Construction

New Manufactured Homes

Solar Access

Appliances,
Refrigerators
Freezers

. Water Heaters

New Commercial Construction

Commercial Remodel

Commercial Repair And
Replacement

Total Potential

* TECHNICAL
POTENTIAL, MWa

1.3

1.4

0.6

5.0

11.3

3.0

0.8

23.4

PROGRAM

Super Good Cents

MAP

Long Term Super Good Cents

Long Term Super Good Cents

Energy FinAnswer

Energy FinAnswer-Retrofit

Energy FinAnswer-Retrofit

* Technical potential based Medium Forecast and 55 mills/kWh cost ceiling.

Lost opportunides also occur in industrial new construction. The company offers the
Industrial Energy FinAnswer program to capture these resources. The technical potential for
lost opportunities in industrial is not itemized in the forecasting methodology and there is
currently no method to identify lost opportunities in advance.

12. 2 Size of the Resource Opportunity

The technical potendal provides a first step in identifying areas where programs could be
developed. The potential shows where programs could be targeted for maximum effect, where
opportunides He and what some interactions may be. The technical potential is defmed as aU
of the conservation that is physically possible.

The company has a technical potential for conservadon of about 1450 MWa based on the
medium forecast. The results by sector are shown in Table 21. As can be seen from Table 21,
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much of the resource potendal is in the residential appliances, commercial new and existing
and industrial.

The technical potendal shown in Table 21 includes Model Conservation Standards and
'background" conservation (74 MWa in commercial sector) which is assumed to occur in the

company sales forecast. The amount of potential avaUable for possible resource acquisition is
the 1, 452 MWa shown m Table 21 less MCS and "background" conservation of 74'MWa in
commercial. The total technical potential avaUable for resource acquisition is 1, 378 MWa. Of
course, not aU this technical potential is achievable today. Much of the potential savings in
appliances, for example, depends on the development and avaUability of high-efficiency
appUances. Many of these high-efficiency appUances are currently avaUable in Europe and
Japan, but not available in the US market.

Table 21-Conservation Technical Potential
Average Megawatts in Year 2014

SECTOR

Residential
Space Heat

. Appliances
subtotal

Commercial

Industrial(lmgation)

Total

EXISTING
STOCK MWa

56
not applicable

56

233

not applicable

TECHNICAL POTENTIAL, ALL STOCK
NEW CONSTRUCTION (MWa) MWa

Based on Medium Forecast at 55
mills or less, total company.

60 116
2Z§ 375
435 491

255 488

not applicable 473

1, 452

12. 3 Cost of Resources-Initial and Ongoing

In general, the supply curve methodology is to keep aU cost calculations in real dollars and
apply discounting with real discount rates. The discountmg period for conservadon measures
is based on the lifetime of that measure so both initial and ongoing costs are accounted for in
the analysis.

12. 3. 1 Base Cost

The base cost of the resource includes only the initial incremental cost of materials and labor
for the energy efficiency measure instaUed at the time of program participation. This cost does
not include administrative costs, maintenance costs, or replacement.

12.3.2 Operation and Maintenance Costs

Sometimes there are other cash flows to be considered. For example, O&M costs are
computed as the net present value and added to the initial cost before levelizing. One case
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might be a lighting option where tubes and ballasts are replaced on different schedules. This
option would requue present valuing to capture the entire cost of one lifecycle.

O&M costs mclude increased space heating fuel when there is a space heating iiiteraction. An
example might occur with efficient lighting. When the new lights are installed, they reduce
waste heat within the building. During the cooling season, this reduction is a benefit.
However during the heatmg season, the heating plant needs to provide additional heat. This
shows up as an mcrease in fuel costs for gas-heated buildings or a decrease in net savmgs for
an electncaUy heated one. The increased fossil fuel is treated as an O&M cost. It is valued at
current retaU rates and treated with an effecdve discount rate that includes real price
escalation.

Since the measures are all different, they have different replacement schedules and costs. The
analysis is also complicated by the fact that long-tenn financial analysis requires itemizing a
stream of expenditures over a 50-year period to capture end effects. To sunplify calculation of
replacement costs, all the measures were put into a consistent analysis period within each
program. For example, all the commercial sector measures were given replacement treatment
to bring the lifetune up to 30 years, which was the Ufe of the longest- lived measures. In the
industrial sector, all measures were treated with 15-year Uves. To mclude these programs for
50-year analysis, the cost of the commercial program is duplicated at year 31. The industrial
program cost is duplicated at years 16 and 31. This analysis convention is not meant to imply
that we expect aU these measures to be duplicated at customer expense forever. Rather it is
intended to produce a stream of expenditures consistent with the "frozen efficiency" forecast
assumption. The "frozen efficiency" assumption will be reconsidered as a planning
assumption in the next planning phase and thought will be directed to a more realistic market
substitution scenario.

As an example of the O&M calculations consider one case, an existing small office building in
Oregon. This market segment has 42% saturation of electrical heating (including 17% heat
pumps) and 58% saturadon of cooling. Measures that reduce internal gains have a 55 % space
heat interaction and a 14% cooling mteracdon. Overall the net savings corrected for
interactions and saturations are 89%. The measures considered for the supply curve are listed
in Table 22:
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Table 22-Frequency of Measure Replacement for an Existing
Small Office Building, Over 30 Years

Measure Replacement
Occurrence

Insulate roof R4>R24 0
Insulate wall R5>R24 0
Windows SG>DG 0
Low-e windows 2
Solar window film 2

Lights T12mag>T8electronic
Tube 4
Ballast 2

Exit signs ballast 4
lncandescent> halogen 2
Daylight dimming 2

Low ambient/task lights
Bulb 4
Fixture 2

Occupancy sensor lights 2

Economizer 2
Optimum start timer 2
Air-to-air heat exchanger 2
Air sealing 6
Resistanco heat pump 2
Efficient heat pump upgrade 2

A sunilar set of replacement rates are built up for all the measures in each buUding and each
market segment. These measures are then aggregated accordmg to the square footage
estimates in the forecast. The fual result is a sum representing the average NPV of O&M for
the customer without specificity as to all the different measures and interacdons included.

12.4 Impact on Prices

The impact that demand-side resource programs have on future general price increases is an
important consideration by the company in setting priorities for resource acquisidon.

Demand-side resource programs can adversely impact prices because of lost revenues. When
measured on a Total Resource Cost basis, demand-side opdons are typically lower cost than
most supply-side options. Selecting the demand-side option results in a lower total revenue
requirement (and thus lower average bffls for customers), but can still increase unit electricity
prices. This happens because increased energy efficiency results in lower electnc usage and
reduced electric revenues (lost revenues) to the utility. The company relies on customer
payments to meet fixed expenses, such as paying for the transmission lines or previously
constmcted facilities. When some customers reduce purchases through conservation, prices

Page 94 PacifiCorp RAMPP-3 Technical Analysis, Part April?, 1994



must increase to provide the same amount of net revenue and cover the added conservation
costs. Note that total costs will go down, so customers as a whole are better off. However,
the people who benefit from an individual program and those who face higher prices are not
necessarily the same. While conservation participants see reduced bflls, non-participants could
see increased bills. This becomes the central equity issue-is everyone treated fairly?

The company focuses on reducing total cost to serve all customers, while ensuring that equity
considerations are considered. Several options exist to deal with the equity issue. If the utility
operates multiple large programs, there can be some benefit for all-everyone a participant in
something. To some extent the utility can lower the funding requirement by finding innovative
ways to package a broader service to participating customers and thus recover program costs
directly. The rate impacts can also be Umited to the customer class which contains the
predominant beneficiaries.

Concern for equity needs to taken in context. The current rate structure, by necessity, cannot
produce perfect equity. The equity impacts caused by a broad conservation acquisition
program can be substantial. Thus, before implementing a mechanism to ensure equity, one
needs first to assess the problem as one looks at the equity impacts of an integrated plan.

12.5 Cost Effectiveness of Energy Efficiency Measures

Cost effectiveness of an individual demand-side resource measure is determined by comparing
the incremental cost of the individual measure to a cost ceiling for planning purposes.

In selecting cost-effective measures to include in programs, it is necessary to detenntne the
upper bound on measure costs, otherwise known as the measure cost effectiveness ceiting.
More energy savings can be acquired if one continues to spend money. At some point,
however, the diminishing returns from conservation are no longer cost-effecdve compared to
other resource choices. Thus, there is an effective ceiling on the cost a utUity would pay for
any one measure.

The cost effectiveness ceUing is based on a current estimates of conservation cost-
effectiveness. At the moment, the company enjoys sufficient resources to meet customer
needs. Avoided cost is low, based primarily on the variable fuel cost to serve new growth
with existing resources. Around 1996, however, new resources are expected to be needed. At
that tune, conservation programs will be scheduled for full deployment to provide new
resources. The correct program strategy is to increase programs on a ramp-up schedule to be
poised for fall deployment.

During the period leading up to 1996, programs are being developed to best capture
opportunities. Experience will be refmed through market exploration. The period also serves
as a time to build capability by developing the supply infrastructure. All these efforts will be
focused on refining programs to be fully deployed during a period of higher avoided costs.
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12.5. 1 Determining a Cost Effectiveness Ceiling

The cost ceiling was selected based on preliminary estimates of conservation cost-effectiveness
expected at the end of the RAMPP-2 process. The company uses current avoided costs to
assess the value of demand-side resource acquisition programs. The cost effectiveness ceiUng
for planning purposes is 55 mUls/kWh.

The cost ceiling is also affected by the lifetime and load factor of the savings under
consideration. Although 55 mffls/kWh is the reference case, that number is based on an
assumed average lifetime of 15 years and load factor of 60%. When measures have longer
lifetimes, it is appropriate to compare to a larger ceiUng representmg the value over the longer
term. Table 23 shows the values used in the current study to assess the impact of different
conservation cutoff ceilings. The rows indicate different lifetimes. The columns indicate a
different reference cutoff ceiling. Thus, for example, the commercial sector measures include
replacement costs to extend lifetimes to thirty years. Therefore, the actual cutoff point for the
reference case is 59 miUs not the 55 miUs appropriate for fifteen year measures.

Detemiining the appropriate cost-effective ceUing is difficult because it is a function of future
resource acquisitions. Because of uncertainty about the future, the precise cost-effective
ceiling cannot be calculated. Since the ceiling influences resource choices, it might be
necessary to iterate untU an optimal solution is calculated. In practice, the ceitmg is an
estimate, based avoided costs from the most likely expected future.

Table 23-Consen/ation Ceiling Under Alternative Conditions, 1994 Dollars

Measure Life 30 mill 40 mill

5 0. 024 0. 032

10 0.028 0. 037

15

20

30

40

30 mill

0. 024

0. 028

0. 030

0. 032

0. 035

0.036

0. 040

0. 043

0. 046

0. 048

55 mill

0. 044

0. 051

0. 055

0. 057

0. 059

0. 062

70 mill

0. 056

0. 064

0. 070

0. 073

0. 072

0. 074

12. 5, 2 Determining Incremental Measure Cost

To determine cost effectiveness what should be included in the cost of individual measures?

Should program admimstrative costs be added with those measures? The procedure suggested
by the Northwest Power Planning Council (NPPC) where incremental measure cost is based
only on the cost of the physical measure and does not include administrative costs, was
assumed in this planning analysis.

Consider an example-one is trying to decide if it is cost effective to add one more inch of
insulation to an attic. The additional cost wfll be entirely due to the cost of the material and
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labor to instaU. There are no additional trips to the site, no addidonal inspections, no
additional paperwork. So the admimstrative cost is not affected by the decision. One need
only consider the incremental cost and savings of adding one more inch of insulation. This is
the procedure followed by the NPPC.

Exceptions to this procedure can be imagined. For example, consider a measure consisting of
retrofit heat pumps. This would be an entirely new program, requiring a different set of
contractors, additional inspections and paperwork. In this case, the cost of the program should
be recognized in the supply curves. For current work, however, entirely new programs of this
type were not seriously pursued since they were too expensive to be cost effecdve.

It has been suggested that administrative cost is included in the supply-side alternative which
defines the cost-effective ceiling. Therefore, it should be included on demand-side as well.
This argument is not entirely correct because it fails to consider the inherent "lumpiness" in
making these comparisons. Consider an engineer planning a thennal resource. There are a
variety of optimizmg decisions to make-should one include more efficient turbines or VSD
motors, for example. The engineer wm chose the optimal investment for the supply-side plant
foUowug the same sort of incremental logic. Administrative cost wU be added to the
completed design, corresponding to treating the whole package of measures in a demand-side
program. Thus, the proper comparison is between whole programs on demand side and whole
resources on supply side. The cost ceiling used to test incremental measures is only a proxy to
assist that process.

12. 6 Supplemental Measures

Measures are funded up to the cost-effecdve ceiling of 55 mills (cost-effective funding). Any
costs funded above this limit are considered supplemental and are funded at a higher interest
rate. In RAMPP-2 there was no assumption regarding supplemental measures because there
were no plans at that time to provide this type of funding. Typically for a individual measure
this funding is a smaU percentage of the overall funding. Historically this funding has been
included within the Energy Service Charge (ESC) programs to achieve a depth of savings
greater than what might have been possible otherwise.

The supplemental measure funding is assumed to be 30 percent of cost-effective measures with
savings representing 20 percent of the cost-effective savings. The supplemental was added to
the program plan because of ail identified customer need and to achieve a greater depth of
savings that might not be possible otherwise. In addidon, it is assumed that higher program
participation rates can be achieved through offering the supplemental funding. Although no
studies have yet been done to verify this, indications from participant surveys show that the
availability of supplemental funding did influence their decision to participate. Supplemental
funding is available through the commercial programs and is limited to residential retrofit.
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SECTION 13. 0 Demand Side Program Potential

This section looks at the transidon from technical potential to programmatie potential. What
assumptions were made along the way? What decrements in potential occurred as a result?

13. 1 Calculating Program Potential from Technical Potential

The programmatic potential is determined as follows. Begin with an estimate of technical
potential by program area. Add line losses to estimate the gross savings potential. Multiply
by the effective penetration rate to get gross program potential. Subtract "free riders", if any,
for net program potential. Examples are shown in Table 24.

Sector

Table 24-From Technical Potential to Programmatic Potential

Technical Line Gross Effective Gross

Potential Loss Potential Penetration Program
Free Net

Riders Program

Existing
Commercial

New
Commercial

Industrial

Existing
Residential

New
Residential

Appliance

Totals

233 +

255 +

473 +

56 +

60 +

374 +

1, 451

10. 5%

10. 5%

6%

12%

12%

12%

257 x

282 X

501 x

63 x

67 x

419 x

1, 589

. 77

. 59

. 55

. 32

. 43

.
03

198

167

275

20

29

13

34

49

164

118

275

20

29

13

619

There are some problems disaggregating the residential sector savings. The programs include
space heat and appliances melded together such that separadon is difficult. The example
shown shows sheU and appliances separated with effecdve penetration rates of the programs.
These penetrations are slightly different from those shown in the draft program worksheets. In
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this table, the penetrations are energy-weighted. In the worksheets, they were based on
number of paiticipants.

Please note that in the industrial sector the estimates of free riders are implicitly imbedded into
the specification of the econometric equations used to forecast energy consumption. Since the
econometric models consider efficiency investments pursued by the customer, their use in
forecasting future consumption also implicitly takes these actions into account, therefore there
is no attempt to separately account for free riders in the supply curves.

13. 2 Programmatic Supply Curve

The conservation programs need to be considered in context. There are synergies and
interactions between programs. For example, operatmg several programs at the same tune
aUows some overlap in staff and marketing efforts. This reduces administrative costs. On the
other hand, operation of a "cream-skimming" program would prevent capturing aU the
potential savings. This is because, after installing the cheapest measures, it would no longer
be cost-effective to go back a second time to install other measures. Thus, blocks of
conservation savings cannot be added together quite Uke supply-side opdons.

Nevertheless, for illustrative purposes, Figure 42 shows the programs as if they were
combmed m a demand-side resource stack. The iUustration gives an idea of how the programs
compare in terms of magnitude. One must be careful usmg this programmatic supply curve
because it does not address issues of timing. For example, it would appear that a program for
existing residential buildings would be implemented before a program for new buUdmgs based
on cost. But the new buildings represent lost opportunities if they are ignored. Therefore, the
order in which programs are implemented cannot be based merely on cost considerations.
Cost differences for complete programs appear to be minor. Most of the programs are
estimated to cost around 30 miUs/kWh.

Programmatic Supply Curve
Medium Economic Growth, Medium Program

Flwidsrtul Hdtrotit

N«w CoraiTWfciaJ, SaaS

Nn» Raaidttial

N»w Commflfciai, La/ga

CommwciaJ Ratrofit

Ertra Maiauna

Appi*n» >rri°aion

LjaifttluBd Haal Con. MitaAWh
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Figure 42-Demand-Side Resource Stack
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SECTION 14.0 Demand Side Program Design

Over the 20 year planning horizon, DSR program design will evolve and change as the
company learns more about how to effidendy and effectively deliver demand-side
resources. The requirement to develop significant delivery capability means that even
more programs will be offered in the future than are being offered now. Historically,
the company has designed DSR programs as a package offering to the customer based
on the customer needs and the opportunity for resource acquisition within the facUity.
In addition to packaging measures, the company will design or partidpate with others
in offering single measures as a packaged offering. Future programs are assiuned to
indude other appliances to consolidate and reduce costs of development and
implementation through "piggybacked" operations. Program marketing will be
enhanced by the increased visibility of conservadon programs and consumer
awareness.

14. 1 Market Assessment

The company plans to continue efforts in assessing customer needs for energy effident
products and services. Futitre programs will be tailored to address spedfic market
niches, which may not be defined along the traditional sectors of residential,
commerdal, industrial, or variations of these larger groups. In addition, the company
plans to continue to design programs which overcome market barriers to participation
in energy effidency improvements, whether utility sponsored or not.

14.1.1 Market Segmentation and Target Markets

For long-term planning purposes the markets are not segmented to address specific
customer needs, but rather dassified by program area where opportunities for
demand-side resource acquisition exist. The existing prograins have typically not been
highly segmented, but some efforts have been made to identify key dedsion makers by
vertical market segment and SIC. Some segmentation also has been done in the
residential sector to identify possible prograin partidpants based on lifestyle and
demographic information regarding the resident. In the future, markets will need to be
highly segmented in order to target customer needs and to design energy effidency
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programs addressing those needs to achieve the high levels of participation assumed in
the 20-year resource acquisition plan.

14. 1. 2 Market Barriers

Critics have wondered why the utility needs to be involved in redirecting energy
investments. They suggest that the marketplace should be capable of finding its own
direction through pridng mechanisms. They are reasons why this is not the case.
Regulatory-controUed prices may not provide proper signals to consumers. Far more
significant are major barriers and market imperfections. These barriers are partly
financial, since consumers do not have access to capital at the long-term rates, which is
available to utilities. In addition, there is a cost to the individual decision maker to

include energy consideration in decisions that already indude a number of factors.
Consiuners don't often consider energy decisions as investment decisions. There are
costs to gather the information needed to do so. Furthennore, in many market
segments, the equipment purchaser, the bill-payer and the end user are different people
with very different motivations. Effective programs will be a marketing challenge. It
will be necessary to understand partidpanfs motivations and to tailor program
offerings for maxuniun acceptance.

Another consumer problem is that only the most cost-effective purchases are likely to
attract consumer interest. If consumers proceed, they may invest only in a part of the
purchase. This leads to "cream-skimming"* where only the most attractive options are
considered. The danger is that other options, only slightly less attractive, might be
overlooked. These other options would be cost-effective if done together, but not if a
separate job is required. Thus, cream-skimming may create lost opportunities. Utility
assistance can remove some of the market barriers and fadlitate better conservation.

14.2 Program Measures

Each program consists of a "bimdle" of conservation measures. The conservation
measures were "bundled" using the following criteria:

. Each single measure, in the bundle, stands on its own cost and benefits.

. A bundle of measures is a logical group to put together.

For example, we do not biuidle cost-effective high ceUing, high-intensity discharge
lamps, with other lighting measures for an office building because these are not
appropriate lighting techniques for offices. Oiir programs are designed to caphire all
cost-effective opportunities based on the operating characteristics of the site.

The "bundling" of measures were subject to the consti-aint that no single measiire have
a levelized cost greater than the cost-effective ceiling. This constraint prevents curing"
a program participant into an investment which caimot be justified as less costly than
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the alternative. Several conservation measures, such as high quality storm windows or
heat pumps, will have additional value to the participant for other reasons than energy
savings. In this case, the program would need to distinguish between the energy-
justified and amenity-justified portions of the measure cost.

14.3 Program Implementation

Underlying the design of all programs in this planning process are the prindples of
minunizing lost opportunities, achieving high prograin partidpation levels in targeted
segments, and ensuring equitable participation in programs by low income customers.

To address these goals, we make several overriding assumpdons. Programs should
spedfically address the lost opporhmities created in new construction or in new
appliance purchases. Programs shoiild not create lost opportunities in the course of the
program operation. Lost opportunities occur when a program addresses only a few of
the most cost- effective measures, leaving the less cost-effective, but still viable,
measures. These measures will then be lost because they cannot justify the expense of
an additional site visit.

The company is committed to assuring equal representation for low income customers.
In practice, this means that the proportion of low income partidpants relative to all
partidpants must be at least as great as the proportion of low income customers to all
customers.

14.3.1 Delivery System

Utility sponsored DSR programs operate in a marketplace which is ever changing. This
marketplace consists of several inajor coniponents of the program delivery system.
These indude interactions between the utUity, prograin participants (or decision
makers), contractors, suppliers, government agendes and building designers.
Programs targeting the new construction market must consider all these interactions,
which must occur to effidently and effectively deliver the program during program
design, implementation, and operation stages. If any one element of this delivery
system is not supportive, program resiilts can be sigiiificandy reduced. Conversely,
when all the delivery systems are integrated the prograin penetration in the market is
high. The program can be successfully transfonned to address more efficient end uses.
At this point, the utUity program may no longer be necessary.

14. 3.2 Market Transformation

Market transformation* can occiir because of utility prograins or other influences. A new
consti^iction code is an example of a mandated market transformation. The savings
potential in market transformation lies in the fact that a change in the code can now
eliminate the need for a program in the future. Other examples of market
transformation occur with specific products. Near term programs may indude some

April 7, 1994 PacifiCorp RAMPP-3 Technical Analysis, Part II Page 103



measures, such as effident lighting or VSD motors, which are somewhat expensive
now.

However, there is good reason to believe that significant cost reductions can result if a
market for these products develops. When that happens the new products will tend to
become the standard for all new installations. Thus, induding some of these expensive
measures in early years, may create "free" savings in later years as the inarket
transformation takes place.

14.4 Program Cost

Program costs indude incentives and program development and administration costs.

14.4.1 Administration

Planning for demand-side programs must indude adnunistrative costs as one
component of the Total Resource Cost (TRC). The method used is to increase ineasure
cost by a fixed percentage and use the resulting administration cost in the TRC
calculations. T)?pically the cost of conservation programs is assumed to increase by 20%
for administration.

The company's method of estimating program administrative costs is different.
Explidt costs are estimated for each cost component identified as administration. The
net increase in total resource cost is often lower than 20% for a mafaire demand-side

program. There are several reasons for this difference.

First/ the uniform percentage of added cost fails to recognize different levels of measure
cost across programs. For example, residential sector measiires cost more than
commerdal sector conservation. Thus, similar program costs in residential sector
should be a smaller percentage of a larger number. On the other hand, in appliance
programs the same administrative cost woiild be a high percentage because the
measure cost is low.

Second, the assumption of high administi-ative cost may be true for programs in the
initial stage of development. Iiutial programs contain large marketing and evaluation
components. However, as programs become mahire, the proportional share of these
costs can be expected to decrease. Our long-tenn program planning antidpates market
transformation and program synergies to occur. This means that the programs can be
operated m the out years with proportionally smaller administrative outlays.

Table 25 shows the administrative cost components and total resource cost. The
administrative percentage is calculated as an adder to the simple measure cost.
Measure cost is not defined in predsely the same way in each program. For example,
the new conunerdal prograin indudes design cost as part of the ineasure cost. The
commerdal retrofit program includes audit/design work as part of the administrative
adder. The residential programs indude a variety of program mechanisms. Table 25
shows overhead for a weatherization. program with full financing. Low income and
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partial loan prograins would be different because the coinpany only pays part of the
measure costs.

Table 25-Long Tenn Program Administrative Cost

Program

Industrial

New Commercial
(FinAnswer-inc. Design)

New Commercial (12000)

Commercial Retrofit

Residential Retrofit

New Residential

Appliance

Load Control

Deferred
Percentage

4%

38

27

20

30

16.5

5

15

Expense
Percentage

1%

1

1

1

1

16

5

5

It should be pointed out that these costs represent generalized prograins for planning
purposes. The actual expenditure decisions for these prograin areas will be determined
as specific program initiatives are defined. RAMPP-3 DSR model does not assuine a
fixed administrative cost for all programs. The adnunistrative cost percentage varies
across the programs, it is, however, fixed over time for each program. Administi-ative
cost is calculated as percentage of measure cost- excluding supplemental funding costs.

14.4. 2 Energy Service Charge

The concept of Energy Service Charge* is a response to equity concerns. There is an
acknowledgment that non-partidpants should not be unnecessarily burdened.
Moreover, there is recogmtion that conservation is a valuable service for which
customers shoiild expect to pay something. Therefore, it seems reasonable that
partidpants should reimburse non-partidpants by returning a portion of their savings.

The Energy Service Charge is an additional service charge added to the billing meter.
As such, it stays in place regardless of who operates the fadlity until it is fully paid off.
This service charge has the advantage of mimmizing administrative costs. The utility
provides the customer with full up-front finandng, offering the benefit of the utility's
longer tune perspective on payback. The customer retains a portion of the savings and
so has a positive cash flow. The most recent design focuses on a low-interest loan
approach which is repaid out of the energy savings.
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14.4.3 Net Present Value (NPV) Program Multipliers

Costs of a program are calculated based on a revenue requirement model. That is, the
total cost of the program must include whatever costs would show up in prices. The
program costs are treated as an investment in the company's ratebase. The cost to
service this investment is reflected in the prices customers will pay. Debt service is
treated with the compan/s weighted average cost of capital, net of tax benefits. The
company has determined that this cost represents an interest rate of 8.8% nominal or
5.2% real, after correcting for inflation. This interest rate is used as the discount rate in
making present value calculations.

Tax considerations enter the revenue requirement in another way as well. The amount
paid by customers for debt service must be increased to also cover corporate income
taxes. For some programs, this results in an increase in the lifetime cost of the program.
For other programs, there are tax benefits which can reduce the income tax
requirement The net proyam cost over a programmatic Ufetime can be presented as a
NPV multipUer term. The miiltiplier represents the amount that the cost must be
increased or decreased to assiire fuU recovery in prices. This multiplier is iised in
calculating the levehzed cost of different programs. Some examples of the multipUer
for different types of program operation are presented below in Table 26. The same
NPV multiplier terms give equivalent levelized costs as using utility fixed charge rates.
The fixed charge rates incorporate the same multipUers ti.mes the appropriate capital
recovery factors.

The NPV multipliers have increased from those used in RAMPP-2. Federal guidelines
require that the investment base for loan programs can only be amortized at the rate
that the prindple is repaid. Since payments in early years are primarily interest, this
creates a decelerated amortization schedule. Of course, the NPV multipliers apply only
to the utUity investment and not to investment by the partidpants or tfurd parties.
NPV muldpUersare not used in development of the conservation supply curve at the
measure level. This is because the program mechanism could be developed along
several different paths. For that reason, a simple capital recovery factor is used for the
economic screening that goes into developing an estimate of the technical potential. As
programs are developed, the NPV multiplier is applied. Calculation of program cost is
included in program worksheets discussed later.

Table 26-End of Year NPV MuHipliers for Different Programs

Program T

Deferred Expense

6.5% Loan

Amortization Term Years

5

10

15

10

15

NPVMulti lier

1.07938

1. 08531

1.08987

1.28309

1.37346
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These NPV factors are applied to the "instant cost" or the siun of real expenditures.
The total present value cost is computed as the sum of four components:

. (Loan investment) * (NPV multiplier)

. (Deferred expense) * (NPV multiplier)

. (UtUity expense)

. (NPV of Customer cost)

The total present value cost is then annualized by multiplying the total cost tiines the
appropriate cagital_recoYCTyjfactor^fOT_the real discount rate and the analysis lifetime.
The amiualized cost is then divided by the annual energy savings achieved by the full
program. The result is expressed in units of mills/kWh.

A similar calculation is provided for the levelized utility cost. For utility perspective,
the customer cost is not induded. Furthermore, the NPV of Energy Service Charge
payments or loan payments is subtracted to provide a real present value sum of utility
cost. LU.'I.^ ( .1 k.'

Notice that the loan repayments do not fully compensate for all the utility costs due to
taxes and other costs. The loan programs operate with the utility subsidizing the loans
to bring down the interest rate. The cost of the subsidy is captured in the net present
value of utiUty cost.

For planning purposes, programs are ranked in order of increasing TRC. TRC indudes
all prograirunatic administration costs. TRC assists planners m inaking rational choices
based on those costs borne by sodety as a whole. The loan programs operate with the
utility subsidizing the loans to bring down the interest rate. The cost of the subsidy is
captured in the net present value of utility cost.

The 6.5% loan program is typical of some residential weatherization. The commercial
and industi-ial loans have similar interest rates. The commerdal retrofit program is
expected to have higher interest rates. In this document, levdized costs are presented
at several points. Levelized costs are presented for "instant" utility cost and TRC for
the Long Tenn programs in Section 5.

14.5 Program Evaluation

The planning study is only as good as the infonnation on which it is based. Often OUT
knowledge is sketchy and incomplete. One of the tasks for the immediate futiu-e is to
refine the plamung tools and assumptions. Pilot programs serve a dual function. They
allow implementation techniques to be tested. And they test assumptions about the
end uses, opportunities and resource availabflities. In the next few years, conservation
programs such as lost opportunity programs, indude an explicit evaluation component
for refining planning assiunptions and implementation details.
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14.5. 1 Quality Control

Process and impact evaluadons are planned for all existing DSR programs. Results
from past evaluation work has provided insights into improvmg the quality of program
operation and measure installation.

Commissimmg* is one of the tools used by the company to assure prolonged delivery of
energy savings from the energy conservadon measures. Commissioning is a set of
procedures, responsibilities and methods involved in advancing a total system from a
state of static installation to an integrated state of full working order in accordance with
the design intent. At the same time, the building operating staff is instructed in system
operations and maintenance.

Building commissioning is a process which occiirs after measure installation and
buUding occupancy, where measures are checked and tested through spot
measurements to determine if they were installed properly and are operating according
to manufadurer spedfications. The company currently indudes this service as part of
its large new commercial building program, where savings are significant and the
opportunity for a degradation in savings is high because of improper installation
and/or bmlding operation.

The current experience from Energy FinAnswer program shows that commissioning
costs are 6% of measure costs- Energy FinAnswer evaluation 1992. In the plaiming
assumptions for the FinAnswer program we have added 6 percent to the measure cost
for commissioning activities. The costs associated with training and education of the
building operator are included within the program costs associated with
commissioning and verification. On-going costs assodated with retraining were not
induded. We would be willing to consider inclusion of an assumption forRAMPP-4
and would look forward to guidance in this area as to an appropriate assiunption to
use.

The long-term plan assumes that once measures are installed and the building is
occupied, savings persist over the life of the measures. Over time, costs are inciirred by
the customer to maintain and operate their building to the spedfied energy efficiency
level. The company plans to assure that savings persist over the life of the building
through a one-time building commissioning at completion of program partidpation,
and by supporting educational efforts to train building maintenance personnel in
proper building operation to ensure that savings persist.
These efforts wiU continue in the futiu-e.

14.5. 2 Program Improvement

Demand-side programs are, by nahire, diffuse. They involve thousands of
independent actions. Program plans operate on fundamental assumptions of
penetration rates, physical barriers and costs. The achievement of cost and penetration
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targets will require an explidt and timely evaluation component. Evaluation must be
dosely enough integrated with program operations and planning that it can accomplish
the following:

1. Establish work and materials spedfications updated yearly.

2. Provide monthly tracking reports on program progress vis-a-vis program
plans.

3. Provide the capability for program evolution, mid course corrections,
trouble shooting and general problem solving.

4. Establish an impact evaluation methodology and associated databases for
credible yearly certification of program outputs.

5. Provide a yearly process evaluation with respect to general prograin
effectiveness and partidpant satisfaction and motivation.

6. Identify marketable spin-off opportunities.

7. Provide feedback on demand-side plaiming assiunptions.

14.5.3 Cost Control

A large demand-side program will involve hundreds of thousands of small
transactions. There is potential for significant cost savings through economies of scale.
On the other hand, there is potential for cost overruns through inadequate program
oversight or planning. A primary cost control check Ues in an explidt evaluation
component in each program. Evaluation tracks cost-effectiveness and actively guides
the evolution of improved effectiveness. Antidpating a high level of program activity
mandates consideration of several cost control issues early in the design phase.

Some program areas, notably residential weatherization and retrofit lighting, will
involve hundreds of thousands of replications. Learning curve theory suggests that the
costs can be reduced after the first large number of initial projects. However,
experience with crash programs does not show a price reduction when programs are
forced into production at a high rate. Programs can access learning curve price
reduction by careful attention to the bidding structure and to an ongoing program
evaluation/improvement component.
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Some program areas, notably residential weatherization and retrofit Ughting, wUl involve
hundreds of thousands of repUcations. Leammg curve theory suggests that the costs can be
reduced after the first large number of initial projects. However, experience with crash
programs does not show a price reduction when programs are forced into production at a high
rate. Programs can access learning curve price reduction by careful attention to the bidding"
structure and to an ongoing program evaluation/improvement component.

Program Cost-Effectiveness and Supplemental measure Costs

Program cost effectiveness also includes the cost of supplemental measures. The calculations
for the commercial sector is presented here. Cost and savmgs from the supplemental measures
is estimated as a percentage of estimated cost and savings of the cost-effective measures.
Percentage adjustment is based on 1991, 1992 FinAnswer program evaluation results, and
expected level of funding for supplemental measures over long term.

SMC = CMC * 0. 30

SMS = CMS * 0. 20

Where:

* SMC is the supplemental measures cost per square feet.

. CMC is cost-effective measures, bundled on a cost per square feet.

. SMS is the supplemental measures savings per square feet.

. CMS is cost-effective measures savings per square feet.

. 0. 30 is the expected ratio of supplemental costs to cost effecdve costs.

. 0. 20 is expected ratio of savings from supplemental measures to savings from cost-
effective measures.

Costs and benefits used in the TRC are based on the costs for cost-effective measures and
supplemental measures.

TMC=CMC*1.3

TMS=CMS"1.2

Where:

. TMC is total cost per square feet.
* TMS is total savings per square feet.

Program screening estimates the cost for total program including the supplemental and cost-
effective measures.
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SECTION 15.0 Demand Side Program Ramp Rate

Program planning proceeding from the technical potential estimate begins with an
overview perspective on the entire level of prograin activity. This perspective can
improve program efficiency by inmimizing rediindancy and inaximizing helpful
program mteractions. The necessity for multi-year program planning is reinforced by
program developments and ramp-up requirements of about 5 years for most programs.

Most programs operate in an enviromnent dominated by yearly construction cydes.
The full effect of any particular incentive or other program feature will require more
than one yearly cyde to be integrated into the plans of the prospective partidpants.
Program effidendes assodated with cumulative program recognition or with increased
operation effidencies will be evident only after program operation of at least three
years.

Timing of these programs deserves spedal mention. It is assumed for the purpose of
this scenario that developmental and lost opportunity programs begin immediately.
The other programs represent optional or schedulable conservadon. Although
additional programs can be started earUer to provide flexibility, the acquisition phase
will be implemented only when new resources are needed and when any cheaper
resources have already been utilized. One of the outcomes of this planning process will
be to define the extent that a fuU range of lost opportunities can now be undertaken
consistent with pmdent business practice given the current finandal and operating
enviromnent.

Figiu-e 43 shows the conservation supply curve for the medium growth scenario. The
determination of the timing for schedulable resources will be an outcome from the later
integration phase of the Least Cost Plan.

The company is committed to pursue the most cost-effective DSR options as compared
to other resoiu-ce options. We expect that both new and existing initiatives would
strive to meet or exceed the internal standards. If additional DSR resources can be
identified which nieet the internal standards, the company will pursue them.

There are several alternative strategies to deal with risk. In order to be prepared to
deliver large scale acquisition when needed, the company recognizes the need to
capability build. Capability building means that initiatives are tried in advance of
need. During 1993-1996 we are actively building capability in all sectors. These efforts
will allow us to be poised for full deployment when the resource is required or to
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delay if the need does not arise. Either way, the strategy is one of being prepared by
testing the market before full acqiiisition is needed.

In program planning capability buUdtng is recognized as a strategy to manage
uncertainty and risk. The planned programs focus on lost opportimides and testing of
schedulable demand-side resource acqiusition. If growth is expected to be high, aU

programs would be ramped into fidl-scale acquisition. If growth is expected to be
medium, only the relatively low-cost programs would proceed. If growth is expected
to be low, conservation would continue to be ar lower levels. Figiire 44 is an exainple
of program ramp rate.

The lost opportunity/developmental phase makes use of the current surplus to develop
capability. Figure 44 illustrates this concept. The goal is to create cost-effective
prograin options which can be applied later during the acquisition phase. These
programs also show the power of the market transfonnation where effident new
construction continues to deliver conservation even after the utility program has ended.

Conservation Supply Curve
All Sectors Medium Growth - Year 2013

Technical Potential

Savings in MWa per year

000

60 80 100 120

MiltapwkWh

ieo

Figure 43-Demand-SMe Resource Supply Curve for All
Resources
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PROGRAM RAMPING SCHEDULE

CUMULATIVE CONSERVATION EMPLACED
MEDIUM HIQH SCENARIO
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Figure 44-Demand-Side Resourcese Combined Ramp Rate

15. 1 "Unconstrained" Run

For RAMFP-3, a new approach was conducted to assist development of ramp-up rates.
The integration model was run in an "unconstrained" mode wherein the model
selected the optimiun program timing without consideradon of logistic constraints. Of
course, the result was not a realistic program implementation. However, the result
provides some guidance for when resources should be available for full deployment.
The program planning step then attempted to provide a ramp-up which would match
the "unconstrained" resource selection withm the Umits of practicality.

Several program options were developed to investigate the impact of different ramp
rates and program strategies. Those options were:

MD
AD
HD
LD
A2

Medium DSR rate, base case
Accelerated DSR rate

High DSR
LowDSR

Second Accelerated Rate suggested by the Advisory Group

15.2 Logistic Constraints

Conservation programs are often thought to have a short lead time, able to be started
and stopped as desired. In fact, there are constraints. Conservation is dependent on
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the perspectives of consumers, equipment suppliers and others. The programs will not
succeed if programs are changed too often. Contractors cannot stay in business if
program rates vary excessively. Thus, there are minimum viable levels necessary to
maintain programs in an operational mode.

At the other extreme, there are constraints on how rapidly a large-scale program can be
deployed. Smtable personnel need to be trained. Administrative costs may be difficult
to control as programs become larger and more complex. Generally, higher programs
rates will cost more. Thus, there is a maximum ramp up rate as well. Somehow the
programs need to be managed so that the industry stays viable diiring the surplus.
Then the industry needs to be sitfficiently developed for ramp up when the surplus
ends.

Assume, for illustrative purposes, that a dedsion is made to achieve all available
conservation by about the year 2000. It takes several years to build up to a high level.
Even at the maximum rate, it takes years to complete fiill acquisition. Much of the
work during the first five years can be done in advance and then banked for a later
dedsion on ramp up. Additional flexibility can come through spreading the major
acquisition phase over longer or shorter time periods, although this may have some
unpact on unit costs.
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SECTION 16.0 Demand Side Program Options

To integrate the demand-side resource measures with the supply-side options for ffiP
model integration runs, the DSR measures must be "bundled" into program options.
For integrated resource plamung purposes the company "bundles" these program
options into the categories shown in Table 27.

Table 27-Program Categories

PROGRAM AREA

New Residential Construction

Resklential Retrofit - Non-Low Income

ReskJential Retrofit - Low Income

Resklerrtial Appliances

Water Heater Load Control

New Commercial Constuctton

Commercial Retrofit

Industrial

These categories have been defined to capfaue the logical segments of customer
types/applications in the market. Specific DSR programs currently offered by
PacifiCorp such as Super Good Cents, MAP, or Energy FiiiAnswer, wUl likely evolve
into new or revised programs or may not exist at some future point over the 20 year
planning horizon. Therefore, the company has chosen the categories identified in Table
28 because programs offered to these customers will change over time, but these
category names remain representative of the market sector target for DSR acquisition.

A brief sununary of each progran-i is given below. A detailed program description
induding year by year cost and yield estimates is provided in the next section.
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Table 28-Summary Results

PROGRAM
"Bundle"

Appliance
Retrofit

Residential
Retrofit

Industrial

New
Commerdal

UNIT TARGET RESOURCE
YIELD

(19S4-2013)
MWa

UNITS DEFINITION Indude. T&D

300,000 Homes 13

155, 000 Homes

300 Facilities

76,000 Buildings

New Residential 176,000 Homes

Commercial
Retrofit

Total

43,000 Buildings

20

275

118

29

164

619

REAL
LEVEUZED

COST
(mills/RWh)

TRC UTILITi'

7 37

PROGRAM
COST

Millions, 94$

KEY
PROGRAM
FEATURES

54

23

33

31

29

28

30

17

12

10

53 Ughte,
appliances in
homes without

electric space
heat

82 Weatherization
cost sharing
with customer
via the ESC

388 Provide
Technical
Assistance
Measure

Finandng

236 Lost
Opportunity
Measure

Financing

53 Incremental
above Model
Conservation
Standards

417 Cost sharing via
the ESQ
Measure

Finandng

1, 229

A set of programs representing different ramp rates was assembled. The combinations
of program alternatives that are induded in each scenario are listed in Table 29 below.
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Table 29-Demand-Side Resource Scenarios

RESIDENTIAL
WEATHERIZATION

L M H

x

x

DSR APPLIANCES

SCENARIO U L M H U

Unconstrained X X

Medium DSR X

Accelerated DSR X

High DSR X

Low DSR X

Minimum DSR

DSR INDUSTRIAL

SCENARIO L M A L MH

U XX
MD XX
AD XX

HD XX
LD X X
MIN. DSR
Definitions

HEADINGS: U.Unconstrained, M-Medlum, A-Accderated, H-High, L-Low.
WITHIN TABLE: X-Model Run

x

x

COMMERCIAL
RETROFIT

NEW
RESIDENTIAL

CONSTRUCTION
M

x

x

x

x

LOAD CONTROL

M

x

x

x

x

The sum of these programs is shown for five economic growth scenarios in Figure 45.
In this case, each of the programs indudes a medium level of demand-side resources
although the economic forecast varies. During the planning shidy, alternative ramping
rates and schedules were considered as well.

Figure 46 compares these altemadves for the medium economic growth case. The
unconstrained" case was discussed previously. It represents a hypothetical case used

for planning purposes to determine that the proposed schedule fits within optimum
parameters. However, the unconstrained case is not practical due to logistical
constraints in mounting a large program over a short time interval.

The programs can be divided into lost opportunities, which depend primarily on the
economic growth assumed, and scheduled programs, for which the ramp rate can be
timed to the desu-ed acquisidon date. Lost opportunities under the five economic
scenarios are shown in Figure 47. Schedulable program rampmg is shown in Figure 48.
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Figure 45-Cumulative Demand Side Resources, All Programs

Cumulative Demand Side Resource

Unconstrained and Program Options
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Figure 46-Cumulative Demand Side Resources, Unconstrained and
Other Programs Options
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Figure 47-Cumulative Demand-Side Resource, Lost OpportunHy
Programs
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Figure 48- Cumulative Demand-Side Resouree, Scheduable
Programs
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16. 1 Residential Retrofit Program, Including the Low Income Component

This program targets residential retrofit in prunarily Oregon, Washington, Idaho,
Montana, and California. The prograin indudes a low-income component to maintain
equity in offering of weatherization services as mandated by several state jurisdictions
m which the company serves.

The existing weatherization retrofit programs cover several markets. The low income
component operates in all states except Wyoming and takes advantage of potential cost-
sharing opportunities from other agendes. One of the residential weatherization
programs is already operadng in Washington and California. Several program
concepts will be piloted in Oregon and launched in 1994. As residential programs are
developed, they will absorb the existing loan and rebate programs under their
iimbrella. Together, both components maintain and strengthen residential retrofit
capability by supporting a broad cominunity cost share low-income weatherization
prograin and by piloting a positive cash flow program to other customers.

16.1.1 Assumptions

The low income coinponent would produce low income partidpation by offering $1200
toward the costs of full weatherization to be matched by other funding soiirces.
additional low-income program will seek contractors using a bidding process.

16.1.2 Plan Outline

The Washington pilot would test a "energy service charge" repayment of a low-interest
loan against the meter of the weatherized home to secure the customer's cost share.
This arrangement has no up-front cost to the customer and may represent a significant
utility cost reduction to customers with high electric hearing use. The pilot will
maximize prograin benefits during early development stages. As the program
develops, it will rely more on third-party finandng arranged through the utility.
Development will focus on improved tools and procedures to improve the ability to
accurately estiinate savings, manage installations and supervise the program.

Important research questions indude verifying planning assumptions and the delivery
mechanism. The coinpany's previous experience consists of the Hood River Program.
This program operated successfully but not cost-effectively. It remains to be seen how
such a program can be managed to deal with aU the logistics, management and
coordination problems efficiently. In addition, the ability to successhilly persuade
customers to paitidpate in large nuinbers needs to be tested.

The pilot program will operate initially in Washington and California. The Washington
prograin antidpates delivering a free home energy audit and some simple conservation
measures (low flow shower head). Half the recipients are targeted to accept a full
weatherization package with company-provided financing. Prograin ainounts
assuming the mediiim program level are shown for the economic growth scenarios in
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Figure 49. Since the program relies on existing building stock there is no difference due
to economic growth. Alternative program levels for the medium economic growth case
are shown in Figure 50. There is no difference between the medium and accelerated
program alternatives.

Cumulative Demand Side Resource

Residential Retrofit Program
MD Program By Economic Forecast
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Figure 49- Cumulative Demand-Side Resource, Resklential RetrofH
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Cumulative Resource Additions
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Figure 50-Cumulative Resource Additions, Residential Retrofit
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16.2 New Residential Construction

This program, run from 1994 on, addresses lost opportimities by accelerating the
efficiency transformation in new residential construction.

The New Residential Construction program targets electrically heated single and multi-
family units constmcted over the 20 year planning horizon. A Long Term Super Good
Cents type program is being planned to continue to capture cost-effective opportunities
beyond current building codes. The Long Term Program is enhanced to include solar
orientation and daylighting. Emphasis is placed on transfomung the new residential
construction market to more effident standards and increasing energy effidency
awareness of the home buyer for the 1990s.

The maniifactured home component is addressed by supporting the Residential
Manufactured Home Acquisition program (MAP). Under this program, utUities in the
region would pay an incentive to manufacturers for effident units. Manufacturers
would change assembly pracdces so that all units are efficient. Because the incentive is
Paid at the manufacture level before dealer's markup costs, it achieves high impact
with minimal cost. The strength of this demonstration program is expected to drive the
HUD standards process, mimmizmg utility costs in the long tenn. This program has
been assumed in the forecast since it affects all the appropriate housing stock.
Consequently, it is not available as a potential resource program.

16.2. 1 Assumptions

Program activity is dictated by the economic growth assiuned. Penetration targets are
expected to ramp up rapidly to high levels. See Table 30. The Long Term program,
following new building codes, will have a more difficult time reaching Mgh
penetration targets. Please note that the penetration rates presented below are use the
total number of new homes built between 1994 and 2013 as their denominator. Further
detail on the year by year penetration rates is presented in appendix H page H-34.

Table 30-Long Term Super Good Cents Penetration Rate Assumptions

Medium Growth Scenario

1994 1995 1996 1997 1998 1999 2000 2001 2013

% Program 0.5% 1. 1% 1.8% 2. 5% 3.4% 4.4% 5.7% 7.2% 26%
Penetration

There are no alternative program designs planned as shown in Figure 51.

16.2.2 Plan Outline

Program resources under the economic growth scenarios are shown in Figure 52.
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Figure 51-Cumulative Demand-Side Resource, New Residential
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Figure 52- Cumulative Resource Additions, New Residential
Program
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16.3 Appliances

This program, run as an acquisition program in the late 1990s, is expected to have a
high commiuiity profile.

As a retrofit measure, it targets customers who can benefit from compact fluorescent
lighting, a water heater wrap and/or improved shower fixtures. This program
develops or purchases in bulk high quality products and installs them with trained
personnel.

16.3. 1 Assumptions

The customer's 50% cost share (about $30) would be recovered through a one time
charge. Financing for other measure offerings, such as solar water heaters, can be
included for appropriate family sizes and in appropriate dimate zones.

16.3.2 Plan Outline

The amount of savings from this program is small, although the cost is low. This
program reaches a large number of customers, including those without electric space
heat, but savings per home are small. Delay means that there are fewer untreated
appliances for the program to address. This is because the older appliances are being
retired and replaced with more modem ones. Prograin resource under the economic
growth scenarios assuming a medium program level is shown in Figiire 53. Alternative
programs for the medium economic growth case are shown in Figiire 54. The medium
and accelerated cases are the same.

This program has the potential to be expanded to indude other types of appliances. A
large technical potential has been identified for the appliance sector. Unfortunately, the
effident appliances assumed for the supply curves are not yet available in large
numbers on the local market. It is expected that ideas for an appliance program will be
refined as more information becomes available. For that reason, this program may be
more appropriately viewed as a place-holder for new appliance ideas.
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Figure 54-Cumulative Demand-Side Resource, Residential
Appliance Program
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16.4 Commercial Retrofit

TIUSPyogram would run five years prior to the estimated need for acquisition starting
in 1994. A program will start by targeting large urban office buUdings for maximum
program gain. The retrofit of a major portion of the commercial space tests the viabUity
of accessing a broad spectrum of commercial customers. This development effort also
helps to vaUdate or refine Padfic's least cost planning model for the commerdal sector.
As experience is gained, the program will be expanded to aid other offerings with a
prescriptive approach for small bmldings available.

16.4. 1 Assumptions

Program starts in 1994. The reti-ofits wUl be on the basis of a low interest loan secured
by an "energy service charge" on the meter. This pilot also develops the capabUity for
audit and quality control management of a commerdal retrofit program. Ail associated
objective of this pUot will be to assure that retrofit lighting is superior to original in
terms of quality and function and to explore the viability of a separate business service
assodated with advanced lighting technology and energy-related O&M services. A
critical development task will be buUding the technical and managerial tools needed
for large-scale deployment. The mature program must provide low-cost auditing,
installation supervision and savings verification for thousands of small jobs.
Development of these program components requires some time during early ramp-up.
16.4.2 Plan Outline

Program activity is similar in aU the economic growth scenarios. Resource amounts
lmder the economic scenarios assuming a medium level program are shown in Figure
55. Since the program relies on existing bmlding stock there is no difference between
economic growth scenarios. Alternative program levels for the medium econoinic
growth case are shown in Figure 56.
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Figure 56-Cumulative Resources Additions, Commercial Retrofit
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16.5 New Commercial Construction

This program, run from 1994 on, addresses lost opportunities by accelerating the
energy efficiency transformation in new commerdal construction. The program design
is broken into a large commeraal segment and a small commerdal segment, similar to
the existing program offerings-Energy FinAnswer for large buildings and FinAnswer
12, 000 for smaller buildings. The program is highly flexible, permitdng a variety of
measures to be considered.

16.5. 1 Assumptions

In this long-term plan, this program segment indudes major remodels. Under the large
biiilding program, a design incentive of approximately $. 20/sq. ft. and installation
financing of approximately $1.00/sq. ft. are offered to qualifying new commerdal
construction.

Financing assistance is the primary incentive for participants. The program design
antidpates that ESC utility finandng will evolve such that a significant amount of the
resource will be captured using third party financing.

For small buildmgs, there is a prescriptive measure offering which minimizes
admirustration while capturing the most important resource opportimities.

16.5.2 Plan Outline

The supply, design and economic development communities are intensively networked
to identify eligible projects and to remforce the market transformation. Emphasis on
this market transformation is essential to establishing the base of experience and
consensus necessary for an improved commerdal code. Even with a market
transformation, the commercial MCS code upgrade scheduled for 1994 is expected to
captiire only about 40% of the identified technical potential. This is because of the
technical complexities of implementing a commerdal code. The remainmg savings are
expected to be cost effective enough to justify a long term program in the 1995-2013
time period, with the utility's role and mcentive levels to be defined on the basis of the
actual realized code.

Program activity level is primarily a function of the economic growth assumed, since
the program ramp>s up rapidly to target 85% penetration. Program resource under the
five economic scenarios is shown in Figure 57. Program alternatives under the medium
economic growth scenario are shown in Figure 58.
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Figure 57-Demand-Side Resource, New Commercial Program
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Figure 58-Cumulative Resource Additions, New Commercial
Program

Page 130 PacifiCorp RAMPP-3 Technical Analysis, Part II April 7, 1994



16.6 Industrial Program

This program seeks to build a strong liaison between the company and industrial
custoiners. The company's current economic development role in new industrial
indudes the finandng of electrical effidency measures. The program tests and refines
the "energy service charge" mechanism to implement a cost share relationship with the
customer providing measure fundmg.

This program will provide binding assistance and engineering studies for electric
energy effidency improvements. Partidpants will receive non-energy benefits such as
improvements in production processes. The prograin will develop a series of
horizontal prograin offerings for mdustrial niche areas. Exainples might include air
compressor effidency, lighdng and HVAC, or efficient motors. The strategy is for the
niche programs to serve as an entry for additional process effidency improvements.

16.6.1 Assumptions

As currently planned, the finandng will be at about the utility's cost of capital. The
prograin design anticipates that a significant amount of the resource will be captured
using third party finance.

The company antidpates that much of the resoiirce will be identified by calls to energy
service account managers. Account inanagers are utility employees who will work
dosely with large customers.

The program also develops an industrial sector least cost infonnation base. This data
can be used to apportion the resource into schedulable and lost opportunities
components. The industrial pUot is also intended to have a market transfonnation
benefit through accelerating the trend in industoial electrical effidency.

16.6.2 Plan Outline

The achievable potential is limited by the amount of the market that can be expected to
join the program. Based on results of current program offerings and economic standing
of the industrial base, PadfiCorp has revised the estimate of the amount that can be
achieved. The maximum market penetration rate has been reduced from 65% to 55% of
the technical potential. This amount is still high relative to other planning groups since
the company's estimate of the teduucal potential is somewhat higher.

Program activity level is highly influenced by the amoimt of economic growth
assumed. Much of the increase in forecast load comes from industi-ial sector, so

consequently there are more opportunities for savings with high growth rates.
Ramping of the program is treated as a scheduled resource. The amount of resource
under the five economic scenarios assuming a medium program level is shown in
Figure 59. The amount under a medium economic growth but under alternative
prograin options is shown in Figure 60.
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Figure 59-Demand-Side Resource, Industrial Program
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16.7 Water Heater Load Control

^^Io/ram is taISeted SPedfically atwater heater load control operated only for
demand savings. The program would be implemented in the late 1990s, as need for
additional capacity becomes apparent. This program would pay partidpants an
incentive to accept load control on their water heater.

16.7. 1 Assumptions

The program assumptions are as follows: instaUation cost is $250/unit for materials
and labor to instaU stand-alone timing devices on water heaters. These devices wiU
shut off the water heater during system peak times. As stand-alone devices, they do
not depend on radio signals. Repair and replacement cost is assumed to be $70 after 10
years. Partidpants receive $24/year ($2/month) reduction on their electric bill for their
cooperation. The incentive payment is the major program expense.

Some utilities have achieved reasonable partidpation on a voluntary basis. The
£'^'?cipation for Ais prosram is expected to be about 19 percent, or 139,000 units by

A water heater program is only feasible in the Northwest since Utah tends to have
water heaters.

16.7.2 Plan Outline

A useful experiment would be to detemiine what level of parddpation can be expected
at a lower incentive amoimt. Capacity savings are estimated here as 1 kW in winter
and 0.6 kW in summer. The program is not dependent on economic growth since it
relies on existing stock as shown in Figure 61.
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SECTION 17. 0 Demand-Side Program Cost Effectiveness

Measures eligible for inclusion in programs are those measures detennined to be cost effective
when compared to the cost effectiveness ceiling- approximately of 55 miUs/kWh. The eligible
measures are included as a package, together with estimates for program delivery and
administradve cost. The resulting program wiU have a cost based on the average of the
measures and the overhead cost to deploy them. The program cost is compared to the cost of
other resources using two cost effectiveness tests.

. Total Resource Cost Test:

To screen and select demand-side resource opdons the company uses the Total
Resource Cost (TRC) Test. The Total Resource Cost (TRC) test measures the net costs
of a demand-side management program as a resource option based on the total costs, of ,
the program, including both the participants' and the utUity's costs, flfc + ^ 4

^^ ^^ w4.l^ . ' ^^fr-'
. Utmty Cost Test:

Also of interest to the company is the net cost of the resource option to the utUity, since
these costs will be ultimately passed on to customers. For DSR programs, the utility
can pay aU or a part of the resource cost. When the utility covers oiily a portion of the
resource cost then the remaining cost must be absorbed by the customer or government
agencies.

To determine utility impact the company uses the Utility Cost Test. The Utility Cost
Test measures the net costs of a demand-side management program as a resource opdon
based on the costs incurred by the utility (including incendve costs) and excluding any
net costs incurred by the participant. The benefits are similar to the TRC benefits, but
the costs are defined more narrowly.

In addition , the company has analyzed DSR programs using financial analysis comparable to
those used for other investments.

17. 1 Financial Analysis and RAMPP-3 Cost Effectiveness Methodology

In the company's economic analysis process the focus is directed primarily at utility cost, cash
flow, of the program and the impact on pnces. This complements the RAMPP-3 focus which
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is primarily on the long term net present value of total resource cost- utUity and customer cost-
see table 31. For a typical supply-side resource there are no customer costs.

Table 31- RAMPP-3 Complemented with the Utility Economic Planning

RAMPP-3

Total Resource Cost
Customer Cost

Other Customer Benefits

No lost revenues

No IRR standard

Perfect regulation

Avoided Cost

Real levelized cost

20 Year, Long Term Perspective

Company Economic Criteria

Utility Cost

Lost sales revenues

IRR standard

Price Increase Assumptions
(limited Regulatory Recovery)

Incremental Power Cost

Year-by-year costs

5 Year, Short Term Perspective

For Purposes of calculating the internal economic criteria, the company uses the change in the
unleveraged (before fmancing), after tax cash flows with a particular program versus without
that program to assess the incremental impact. Differential cash Hows are discounted at the
company cost of capital to detennine the net present value (NPV) of the program. In doing
this, a reduction in cash flows due to lost retaU revenues is taken into account which is ignored
m the RAMPP analysis. RAMPP uses leveUzed capital costs, which may be accurate on a net
present value basis over the long term life of the asset, but are not indicative of the year-by-
year earnings impacts.

Because of the differences in the way in which RAMPP looks at DSM programs versus the
way that it is analyzed in the company economic criteria framework, some DSM programs
look attractive from a RAMPP viewpoint wMle simultaneously not passing the company
analysis.

These differences can yield different results on demand-side resource selection. This explains
why the RAMPP medium case is 152 MWa of demand-side resource over the 1994 to 1998
short term planning horizon, and why only 143 MWa of demand-side resource is selected
under the company screening criteria. This is discussed in more detail below

17. 2 Company Economic Analysis

The principal fmancial criteria used by the company to select resources are the:

. Internal Rate of Return (IKR) of the utilities' cash flow must exceed 9 percent.
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. Real leveUzed program costs must be less than the company's incremental power cost
after adjusting for Une losses and adding 15 percent to account for the T&D investment
deferral and the 10% conservation adder.

An IRR is the discount rate at which a stream of utility cash flows has a net present value of
zero. The cash flows that are used are the unleveraged cash flows which means the cash flows
after taxes, but before fmancing (e. g. before interest, principal payments, dividends, stock
offerings, etc. ). Financing costs are excluded is because these costs are included in the
discount rate.

The IRR calculation has an advantage over the net present value approach because it provides a
mechanism to prioritize capital. This is important to any capital intensive industry.

The cash flows are calculated by including all of the costs and savings (except fmancing costs
and benefits) incurred by the company for investing in any particular DSR program. Any
price changes that would result from the program being evaluated were not included in the
analysis. The pricing assumption is held the same for each program or project when
evaluating all capital expenditures including supply side resources. This method is commonly
used by unregulated companies that operate in a competitive environment. This assumption is
used for the following reasons:

1. DSR programs can be ranked and pnoritized with other economic alternatives. If the
economic analysis assumed that DSR costs could be recovered through increased
prices, then the results may favor capital intensive, utility financed programs over a
lower cost, third-party financed DSR program.

2. This methodology is consistent with the company's goal of being a low cost producer.
3. The electric business is becoming more competitive and market forces may not allow

the company to mcrease prices even though our costs may justify this under regulatory
treatment.

4. Assuming regulatory recovery of costs, any authorized investment would earn the
aUowed rate of return maldng it difficult to pnoritize capital spending requirements
despite the fact that some investments would increase prices while others would
decrease prices.

When analyzmg cash Hows resulting from a DSR program, the company takes into account the
followug factors:

. The investment required by the program.

. Lost revenue as a result of a reduction in electric sales that otherwise would have
occurred.

. Energy Service Charge interest and principal repayments are credited to the program.

. Bad debt expense is assumed to be 0. 5 percent of the Energy Service Charge to account
for uncoUectables.
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. Power cost savings are calculated as explained below.

In performing the analysis, the company uses a calculation of incremental power cost to
measure the value to the system. This incremental power cost is used in evaluating decisions
for either demand-side or supply-side resources. The company files a published avoided cost
which establishes the price for purchasmg power from qualifymg facilities under PURPA.
The QF avoided cost is filed approximately every two years in conjunction with RAMPP, or
more frequently, as appropriate. The incremental power cost used in evaluatmg resource
decisions internally differs from the published QF avoided cost in two ways.

1. The incremental power costs use the most recent information available about natural
gas prices. When the company performed the evaluation of DSR programs in the fall
of 1993, the best and most recent information was from our experience in the
marketplace, and it appeared reasonable to assume that gas contracts were available
with a nominal 5. 1 percent escalation rate. These gas prices are similar to those now
used m the Base Case of this report.

2. The incremental power costs use higher costs in the short run to reflect the value of
power in the wholesale market. These values are included in the incremental power
costs when evaluating supply side resources and are mcluded in the DSR analysis for
consistency.

An example of the calculations and a discussion are shown in Appendix J.

The Company also tested the overall price impact of the proposed programs and found that
prices increased less than 1 percent compared to the case where no DSR was acquu'ed. The
company found this price increase to be acceptable. By its nature, this is not a test that is
meaningful in evaluating individual DSR programs. It is unlikely that any particular DSR
program would cause prices to rise that amount. This instead is a guideline for providing a
check n the impact of DSR investments in total. Note that this guideline appUes to year-by-
year nominal prices rather than real levelized prices. In this test, the financial model is run
assuming no DSR. From this analysis, the initial plans were returned to program planners to
review cost and saving assumptions, especially in the residendal sector. Costs were trimmed
and savings reduced accordingly (supplemental measures and high cost resource measures
dropped or reduced). Based on this reassessment the five year plans and two year action plan
were modified to reflect the foUowmg programs discussed m the next section.
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17 4 Changes Between RAMPP2 and RAMPP3

Comparison of RAMPP-3 DSM to Strategic Goal of 170 MWa (1992 to 1996)

How does the RAMPP-3 action plan under the internal standards compare to the company
strategic goal of 170 MWa by 1996?.

The attached table lays out the comparison between the current company planning efforts
under RAMPP-3 and those assumed as part of the strategic goal of 170 MWa by 1996. The
strategic goal of 170 MWa was an outgrowth of the strategic planning process that was
conducted nearly sunultaneously with the RAMPP-2 planning effort. The 170 MWa goal most
closely reflects an adoption of the medium high growth scenario and an addidonal acquisition
of DSM. The development of the strategic goal included an accounting of aU conservation
that would be captured. The table shows that the 170 MWa goal was comprised of 40 MWa
of background conservation. For the commercial sector, this represented all conservation
which could be obtained which yielded a payback of less than two years. The industrial sector
also included low cost DSM that was embedded within the econometric model spectficadons
used for the industrial sector.

In addition to the background conservation, there was an additional assumed acquisition of 13
MWa from a competitive bidding mitiative. This allocation of additional acquisition was
above and beyond the program activity included m RAMPP-2. Once adjusted for the
background conservation and the additional bidding initiative, the net resource delivered under
the strategic goal (117 MWa) roughly equaled the RAMPP-2 Medium High Scenario for
program activity.

In order to compare the RAMPP-3 to RAMPP-2 results for the same time period, several
adjustments are necessary. Fu-st and foremost, the forecasted growth rate was lower under
RAMPP-3 medium case than for the medium high assumption used from RAMPP-2 (2. 9% in
RAMPP-2 versus 2. 1% in RAMPP-3). This lower growth rate and overaU level of kWh sales
resulted in less potential for DSM activity. In total, there was a reduction of nearly 10, 000, 000
Mwh of industrial sales by 2013. In addidon to the lower level of sales, some DSM fonnerly
attributed to the programs in RAMPP-2 was incorporated mto a reduction in base level of usage
due to improvements in state building codes and appliance efficiency standards.

The three areas most impacted involved assumpdons regarding residential new construction in
Oregon, Washington and the presence of the MAP initiative. Appliance efficiency standards
also reduced the base usage and therefore the amount of cost effective DSM that could be
acquired due to the adoption of appliance efficiency standards. OveiaU, the combination of
these factors, lower sales forecast, new residential building codes, and appliance efficiency
standards, resulted in 17 MWa less of programmatic activity.

After adjusting the strategic goal of 170 MWa for the background conservation, the
changes in planning assumptions for RAMPP-3 and the changes in building codes, the
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resulting net resource delivered is 100 MWa over the penod 1992-96. One further
adjustment requires the deduction of the actual conservation achievement during 1992 and
1993. On an installed basis, the company has put into place 25 MWa of conservation during
1992-93. After deducting the installed conservation the remauiing program activity required
during 1994-96 m order to achieve the strategic goal of 170 MWa is 75 MWa.

Under the mtemal standards the 1994-96 program activity would yield 69 Mwa or a variance
of 6 MWa from the program activity path suggested by the strategic goal of 170 MWa.

PacifiCorp - 1992 to 1996 DSM acquisition
All Resources are delivered to the system (adjusted for line losses)

^^.^^^^^^
RAMPP2

Medium Low

Medium Hi h

Average Net Resource

1992-1996
81
120
101

2

c^^-
. on)

Accelerated Plan (Strategic 170 MWa)
Gross Resource

Background Conservation
Corn i i e Biddm / Wholesale

Net Program Resource

Ad ustments ( - ) subtractions
RAMPP-3 RAMPP-2 to 3 Adjustment

Installed DSM

Rampp-3 Action Plan

InstaUed (92-93)

Internal Standards (94-96)

170 ,, ";
40 - y
13
117

17

25

69

Program Variance From 170 MWa Strategic Goal <6>

RAMPP-2 to RAMPP-3 adjustments include reductions in program potential due to new
residential building codes in Oregon and Washington, new appliance efficiency standards
due to the passage of the Nadonal Energy PoUcy Act and lower industrial / commercial
potential due to a lower overaU assumption regarding economic growth. The forecasted
growth for industrial sales is nearly 10,000,000 Mwh less than the medium high RAMPP-2
forecast.
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SECTION 18.0 Demand-Side Resource Two-Year Action Plan

The acdons item specified in this section were developed through a series of meetings and
reviews by company staff and management in November, 1993. They represent our best
thinking on the correct course of actions to take with regard to developing demand-side
programs and increasing program offerings throughout the Utah and Pacific service territories
over the next two years. The company is committed to assuring achievement of these acdon
items unless it becomes apparent over the next year that either one or more of the items should
not be pursued because of changing ctrcumstances.

18. 1 Two-Year Acquisition Targets

The two year action plan MWh savings targets were developed imtiaUy by program planners
based on research informadon, program experience through mid-1993, and assumptions about
changes to programs which would impact future program perfonnance. The company's
economic criteria, which was discussed m the previous section, were applied to the initial
program five year MWa savings and cost estimates.

The results of this analysis, tabulated in Appendix I, show that some programs were marginal
or uneconomic. Most of these programs were primarily targeted at residential sector. Based
on this new infonnation, company program planners revisited the projections, modifying
assumptions regarding program funding of measures and costs of services provided under the
program downward and eliminating marginal measures from the programs. The change in the
program projections resulted m a 9 MWa reduction in savings, from 152 MWa down to
143MWa. The MWa savings shown in the two year action plan is the first two years of the
143 MWa five-year company goal.

18. 2 Action Plan

The following sections descnbe the elements of the Acdon Plan by program.

18. 2. 1 New Residential Buildings

The company's objecdve is to promote the adoption of Model Conservation Standards (MCS)
into current code practices. In order to gain adopdon of aU cost-effective energy efficiency
measures into state buUding codes, the company strives to influence adoption of MCS through
capturing cost effective lost opportunities beyond the current buUding code standard, while
working in collaboration with state and local agencies to gain adopdon of model conservation
standards into current code practice. The company will also work with local and state buUdmg
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code standard, while working in collaboration with state and local agencies to gain
adoption of model conservation standards into current code practice. The company
will also work with local and state buUding code agendes to improve builder
compliance with existing codes and to overcome buUder resistance to new code
changes through program trainmg.

The company will continue using the Super Good Cents program as a vehide to
improve builder awareness and familiarity with new technologies, materials,
appliances and building practices. The company will also continue partidpation m the
regional Manufactured Housing Acqilisition program (MAP) as a vehide to capture
cost-effective lost opportunities above the current HUD standard. With adoption of a
new HUD standard in 1994, this program will be revisited for cost effectiveness.

The Company plans to:

. Revise and implement a new Super Good Cents program in Oregon, Washington,
Idaho, Montana, and Wyoming in 1994. The revised program will tie payments
more dosely to kWh savings obtained from individual residences.

. Streamline the Super Good Cents program. The program will reflect a more
prescriptive design, targeting a 20 percent reduction m administrative
overhead costs by 1995.

. Continue participation in MAP for the states of Oregon, Washington, Idaho,
Montana, and California in 1994. Work with BPA and others to renegotiate with
manufacturers the incentive payment adjusted for adoption of the new HUD
standard expected by October 1994. Participate in renegotiation and
implementation of a new regional contract with manufactiired home suppliers
and BPA after expiration of existing contract in April of 1996.

. Continue to work with MAP collaborative group to improve program cost
effectiveness. Analyze cost effectiveness of measures which will be induded in
MAP homes beyond 1994.

. Participate in a collaborative stitdy of residential code compliance in Oregon. The
study will provide information on improving compliance and enforcement of
the residential energy code in Oregon. The study will be completed in 1994.

. Partidpate and be knowledgeable about code development issues in
Wyoming, Idaho, and Utah. Facilitate where possible adoption of an MCS
equivalent code.

Work with other interested parries to educate builders on new Utah Model Energy Codes and
other energy efficient construction practices which will yield higher compliance with state code.
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18.2.2 Existing Residential

The company's objective in residential weatherization is to continue to offer the service
to assist customers in improving the overall electric energy efficiency within their
homes. The goal over the long tenn is to provide the customers with the necessary
information and tools to enable them to conduct cost-effective weatherization activities.

A key component of this strategy will be to increase our emphasis on providing energy
education and infonnation to customers.

The company plans to continue to offer residential weatherization alternatives for
residential customers to acqmre cost-effective energy effidency opportunities and
provide customer service options for customers. Company initiatives will place less
emphasis on adininistratively expensive house-by-house weatherization activities.
Efforts will focus on streamlmmg delivery and mimmizing program overheads while
maintaining quality installations. Additional efforts will focus on developing program
initiatives which minimize impacts on non-partidpants and overall rates while
delivering cost-effective energy effidency resources.

The residential retrofit program cost was assumed to be 75 percent lower than the
administrative cost of the Home Comfort program. The reduction in up front costs
were largely due to the differences in approach to the market and the more simplified
approach to the audit.

The company plans to:

. Operate a residential retrofit program in Washington and California in 1994 and
1995. Make revisions to weatherization program delivery to improve cost
effectiveness.

. Market test alternative financial assistance options such as third party finance, rebates,
and the energy service charge.

. Launch Super Good Cents Home Improvement Program in Oregon

. Continue availability of company weatherization programs which are reqwred by state
statutes.

. Operate a direct install water heating retrofit program targeted at multi-fmnily
residences in Utah during 1994. Conduct prototype test of measures to assure
measures perfonn as deemed in Utah during the second quarter of 1994.

. Operate a competitive bid, Pay-For-Performcmce low income program in Oregon to
test as an alternative delivery system.
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. Continue to offer low income weatherization programs and provide eualuations to
regulatory agencies to demonstrate that law income programs are being assessed and
action taken to improve program cost effectiveness.

. In Washington use a standardized audit and provide payments based on
measure cost effectiveness. Continue to offer energy education to
participants.

. In Oregon provide a study to quantify benefits of energy education and
arrearage impacts of the low income program.

. Develop educational and informational literature to support improved information on
home energy usage through:

. Brochures which provide energy efficiency tips.

. Packets which provide guidance in performing a home energy audit.

. Brochures which provide appliance purchase mfonnation.

. Market test energy information displays in Oregon. Determine the value of
providing energy efficiency information which influences customer energy
use decisions.

18.2.3 Appliances

The company's objective is to continue to transform the market toward more energy
effident appliances. The company's efforts to improve the efficiency of appliances
mdude, but are not limited to, providing information on effident appliances,
incorporating effident appliances into residential program designs, and working in
collaboration with state and regional organizations to establish standards and to
encourage the manufacture of energy effident equipment.

In general, the company will encourage customers to purchase energy efficient
appliances by providing educational mformation and providing minimum efficiency
standards rather than providing technology-spedfic cash incentives. The most cost-
effective way to influence market adoption of energy effident appliances is through
manufactiirer programs and minunum efficiency standards.

The company plans to:

. Rely on improved standards as the preferred way to achieve appliance energy savings.
Participate in collaborative efforts with other utilities through organizations
such as the Western UtUities Consortium and others to improve the effidency
of new appliances.
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. Participate in collaboratives to adopt standards for technologies such as compact
fluorescent lamps, horizontal axis washers and other new technologies. Investigate
possible technologies such as microwave dryers as a cost-effective alternative.

. Maintain hoard membership in the Super Efficient Refrigerator Project. Oversee
implementation of the 1994 new model design and begin promotion of the
refrigerators.

. Continue to participate in BPA's Blue Clue program or a similar initiative,
encouraging the purchase of energy efficient appliances. In addition, develop home
tuning and home maintenance tips for energy effident performance. Extend
Blue Clue or a similar informational initiative to Utah and Wyommg.

. Conduct follow-up survey and verification of Oregon show head saturation program to
determine applicability to other jurisdictions.

. Offer a saturation show head program for customers currently on schedule 5 in the
State of Utah.

. Re-assess the cost effectiveness of radio communication direct control of electric water
heaters as allowed under schedule 5.

. Continue installation of energy efficient water heaters (. 93 or eifuivalent) through the
Hassle Free Water Heater Guarantee Program. Target installadon of up to 3,500
tanks per year over the two year action plan. Encourage the installation of low
flow show head, aerators, and pipe wrap, along with energy efficient tanks
where applicable.

. Pilot a water heater load control program starting in 1994 in Oregon as part of the
company s automated distribution project.

. Execute a multifamily shower head program in Washington and Utah, as well as
potentially extending the initiative to other jurisdictions.

18.2.4 Commercial Retrofit

The company's objective in the commercial retrofit market is to develop the capability
to deliver cost-effective conservation acquisition at the time of resource need. To be in
a position to deliver the required resource identified in the plan, the company will
pursue a strategy of capability building through experimentation of alternate program
designs and delivery mechanisms.

The cornerstone of this effort will be in providing a coinprehensive retrofit service
which does not compromise prograin flexibility and the customers' choice in energy
efficiency options. A key part of this flexibility will be in the auditing, quality control,
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and building operation and maintenance training. The company will continue to
require the partidpant to pay the bulk of the energy effidency improvement costs such
that non-partidpant iinpacts are mitigated.

The company plans to:

. Implement a comprehensive commercial retrofit program for buildings over 20,000
square feet in the State of Oregon in 1993. Design the program to provide
flexibility m addressing customer needs which could include items such as
controls, lighting only, and building operation and maintenance (O&M)
training. Establish building operating savings standards to guide building
managers in efficient operation of their buildings.

. Evaluate commercial retrofit program results in Oregon for 1994. Recommend
program revisions and assess feasibility for expansion to other jurisdictions in
1995.

. Operate task team in 1994 to develop a small prescriptive commercial retrofit program
for buildings under 20, 000 square feet. Assess feasibility of implementation
before year end 1994 in Oregon.

. Operate the EPA Green Lights program for company facilities. Complete
development of site inventory, environmental assessment, energy effidency
audit and prioritization by 1994 and begin installations in 1995 to be
completed within five years.

. Develop a comprehensive catalog of energy efficiency products available for commercial
application. Distribute catalog to company field personnel by year-end 1994.

. Continue supporting the development of REMPRO program through the Everett and
Portland Community College campuses as a tool to provide effective energy efficiency
operation and nwintenance building training for building managers.

. Participate in collaboratives to adopt standards for technologies such as motors and
packaged air conditioning systems.

18.2.5 New Commercial

The company will actively partidpate in the development of improved code standards
as the preferred way to achieve energy savings over the long tenn m this market
segment. One means will be partidpation in collaborative efforts with other utilities to
gain adoption of new cominerdal energy codes and code enforcement. In the absence
of adequate codes, mamtain lost opportunity prograins which address acquisition of
energy effidency above the current code.

The company will continue using the Energy FinAnswer programs as a tool to improve
architect and engineer awareness and fainiliarity with new energy efficiency
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technologies, materials, appliances and building practices. The company will continue
to require the participant to pay the bulk of the energy efficiency costs such that non-
partidpant impacts are mitigated.

The company plans to:

. Participate in code development and implementation design for new commercial codes
in Oregon and Washington. Participate in a collaborative effort to establish
training and educadonal programs for commercial energy code compliance in
Washington.

. Conduct a detailed study to determine the impact of building code changes on energy
efficiency in new commercial construction. Complete a report which indudes
recominendations for changes to the Washington Energy FinAnswer Prograin
in 1994 and the Oregon prograin in 1995.

. Conduct a common practice survey for new commercial construction in areas of the
service area not currently covered by research studies.

. Improve program cost effectiveness through streamlining. Reduce administrative
costs, change fiinding criteria, and improve program design. Reduce process
steps in the commissioning (induding inspection and performance testing)
phase.

. Improve leverage of trade ally networks (architects, design firms, contractors and
others involved in the construction and building operation industries) through
enhanced training and informational mciteriats. Complete a pilot building design
shidy to influence ardutects to consider passive design features which will
lower energy usage.

. Complete study to verify savings and determine appropriate calibration of modeling
tools for new construction energy swings estimates.

. In 1994 participate in a collaborative (LBL and BPA) study to quantify energy
benefits of the commissioning process.

. Influence the adoption of commissioning standards through participation in a National
Building Commissioning Association. Provide funding to ASHRAE for
commissioning guidelines group to establish protocols for incorporation into
building code practices.

. Establish protocols for commissioning Path B (defined as non-ESC participant, but
installs recommended measures) program participants in 1994.
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Offer to commercial customers the Energy FinAnswer program, designed to improve
new commercial building energy efficiency, in all jurisdictions served by the company.
Achieve the following penetration rates in new cominerdal construction:

Table 32-Targeted Penetration Rates

Oregon

Washington

Idaho

Montana

California

Wyoming

Utah

Large 8u»yiflgs
(over 12.000 sq ft}
tS@4 .S9S6

67% 70%

45% 65%

45% 65%

35% 45%

45% 65%

35% 45%

67% 70%

Sffiaa&iiklings
(<essthan t2,QOOa]8)

1994 1995

40% 45%

20% 30%

20% 30%

35% 40%

35% 40%

35% 40%

20% 30%

18. 2. 6 Industrial and Irrigation

The company views this sector as a low-cost target market, and acquisition efforts will
increase such that maximum benefits are achieved for both participants and non-
participants. The company seeks to enhance relationships with its major industrial
customers to capitalize on opportunities to provide energy effident electric
technologies and to demonstrate their viability in industrial processes. Programs are
being designed to offer the maximum flexibility and recognize the many unique
requirements of key industrial customers. The company will also focus on lost
opportunity efficiency unprovements as a priority.

The company plans to:

. Offer the Energy FinAnswer program to industrial customers in Oregon, Washington,
California, and Utah. Expand the program to Idaho in 1994. Develop a
feasibility assessment for expansion of the program to Montana and Wyoming
during 1995.

. Continue development of an industrial customer database which provides information
to improve assessments of resource availabSity and cost. Create major account
plans for the top 100 customers, assessing opportunity and cost of resource
acqiusition.
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. Participate in collaborative effort with NPPC and others. to complete Original
Equipment Manufacturers (OEM) study. The study will examine motor drive
applications and how to influence efficiency improvements in this equipment
category.

. Add additional program options to address prescriptive path measures in indiistrial
facilities. Consider these two measures as possible candidates for prescriptive
path: (1) motors, and (2) lights.

. Operate commercial and industrial Pay-For-Performance contracts in Utah in 1994 as
a comparison on cost effectiveness of alternative delivery systems.

. Improve cost effectiveness of Irrigation FinAnswer in California in 1994. Examine
alternative designs such as a prescriptive approach versus a custom approach.

. Study irrigation options for customers in Idaho in 1994.

. Continue the ditch to pipe proposal for Oregon in 1994.

. Continue to offer the radio communication direct load control for irrigation pumps in
Idaho and Utah. Test the system and seek more participants if cost effective.

. Participate in collaboratives to adopt standards for technologies such as motors and air
conditioning systems and other new technologies.

18.2.7 Other Demand-Side Resource Activities

The company has other DSR activides planned which benefit more than one sector or
program, therefore these activities have been identified separately from the above
sector action plans.

The company plans to:

. Conduct a customer energy survey (Energy Decisions) in 1994 to collect demographic,
equipment, housing and attitudes data. The data will be analyzed to assess
resource potential and assist in program design. Coinplete residential survey
and assessment in 1994 and cominercial survey and assessment in 1995.

. Evaluate pay for performance agreements with contractors. Assess this method for
cost- effective DSM acquisition. Evaluate competitive bid process and make
recominendations on how to iinprove the process.
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Continue participation in Evaluation and other Advisory Groups as recommended by
regulatory agencies to obtain external review and input into improvement of program
evaluations and process. (NW Evaluation Group, Utah Evaluation Collaborative,
and Regional Evaluation Network).

Develop a comprehensive verification plan for determining accuracy of savings
estimates which balances costs of verification with the commensurate risk and size of
the project. Collaborate with state agencies to receive input on development of
the verification plan.

Conduct a free drivership/market transformation study for residential and commercial

new construction and appliance improvements.

Design, implement, and report on an automated meter reading, real time usage
display, time of day pricing, and direct load control pilot project in conjunction with
the automated distribution project in 1994, 95.

Study and report on the potential for a pilot experiment on local transmission and
distribution deferral using DSM to reduce need for system upgrades to meet peak
requirements on a localized level

Conduct program process and impact evaluations to improve cost effectiveness.
Evaluations wUl be completed in the following program areas:

Table 33-Scheduled Program Evaluations

19&4
PROGRAM AREA

New Residential

Residential Weatherization

Appliances

New Commercial

Retrofit Commercial

Industrial

Competitive Bid

Process

^

^

^

^

^

^f

Impaci

^

^

^

^

^

^

1995

Process

^

^

^

^

^

Impact

^

^1

^

^

^
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2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.
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Glossary of Demand-Side Resource Terms

achievable potential

acquisition

amenity takeback

avoided cost

The portion of the cost-effective technical potential that can
be obtained given market constraints.

The gain of a power resource, induding demand-side and
supply-side categories, in the fonn of energy or capacity.

The amount of reduction in energy savings due to a
customer choosing more amenity by mcreasmg energy
consumption.

The incremental costs to an electric utUity of electric energy
or capacity, or both, which, but for the purchase from the
qualifying faciUty or qualifying utilities, the utility would
generate itself or produce from another source. [Oregon
Administrative Rule 860-29-010 (1)]

Average megawatt or average annual megawatt is a unit of
electric consmnption or production over a year. It is
equivalent to the energy produced by the continuous use of
one megawatt of capacity over a period of one year. (MWa =
8760 MWh)

background conservation This is assessed by estimating the amount of conservation
customers would perceive as cost-effective, based on their
retail rates and high implicit discount rate. An amount of
naturally occurring conservation.

average megawatt

baseline

BIN Model

A reference of actual or estimate energy use that serves as
the basis for determining energy savings.

An energy consumption model, based on the niunber of
hours per year that the temperahire is in each 5 degree
fahr.enheit bin; a LOTUS 1-2-3 spreadsheet, mcorporating
duct loss impacts on heating system efficiency.
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BTU/hr-T

building type

capability building

capacity

capacity reserve margin

capital recovery factors

A unit of heat transfer (British Thermal Units per hour per
one degree fahrenheit).

A categorization of buUdings based on type of activity
performed in that struchire (i.e., single family, multifamily,
mobile home, office, retail, grocery, hospital).

A reference to the period of time needed to establish a fuUy
operational DSM prograin and a DSM market infrastructure.

The inaxiinuin power that a inachine or system can produce
or carry under spedfied conditions. The capadty of
generating equipment is generally expressed m kilowatts
(kW) or megawatts (MW). Capacity as applied to
transmission lines is the maximum load a line is capable of
carrying under spedfied conditions.

Percent of generation beyond expected peak load used to
maintain the reliability of the electric utility's operating
system.

A factor used to convert up-front cost of investinent into
equal payments over time. A mortgage rate. It varies
depending on the life of measure and discount rate used.

dimate adjustment factor A number used to adjust the energy consumption and
potential savings derived from one climate zone to fit
another dimate zone.

climate zone

competitive bid

Northwest Power Planning Coundl's separation of the
region based on the number of heating days. Zone 1: 4000-
6000 heating degree days (the mild maritime climate west of
the Cascades and other temperate areas); Zone 2: 6000-8000
heating degree days (the eastern part of the region); and
Zone 3; more than 8000 heating degree days (western
Montana and higher elevations throughout the region).

A process of soliciting bids from outside providers for
delivery of resources. For example, DSR services, or
cogeneration conditional demand model. A statistical
method of developing end-use consumption patterns from
whole-house consumption data and appliance saturation
data, demographic and household data, weather data,
economic and market data.
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conservation load factor

conservation measure

A ratio representing the energy savings compared to the
peak reduction of a demand-side measure over a given
period, (change in kiU x 720/monthly kWh savings)

An action taken to reduce energy or to use energy more
effidently. For example, installing insulation, retrofitdng
energy-effident Ughting, or applying better energy system
controls.

conservation supply curve A presentation tool used to show the amount of electrical
conservation available at various costs per conserved kWh.

cost-effective

cream skinuning

daylightmg

daytype

demand

demand side resoiirces

discount rate

An acceptable level of cost for a measure or a resource that
meets or reduces electrical power demand by consumers. A
resource or measure is cost-effective if its estimated

incremental system cost is no greater than that of the least
cost similarly reliable and available alternative or
combination of alternatives.

A practice of selecting and installing conservation measures
that have short payback periods, and ignoring conservation
measures that are cost-effective but have a higher pay-back
period.

Using daylight as a substitute for artificial lighting.

A conservation modeling convention used to characterize
energy use different days of a week. Peak day, week day,
holiday and weekend days are typical daytypes.

The level of electric capadty (power), in kilowatts or
megawatts, that is needed at any given rime.

Energy effident end-use measures and services that
decrease customers' energy consumption and peak load
demand.

The rate used in valuing cash flows to be received m the
future. The rate used in a fonnula to convert future costs or
benefits to their present value.
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diversity factor

economic elastidty

end-use

end-use energy

energy conservation

energy efficiency

Energy FinAnswer

energy service charge

Energy Smart Design

A derating factor applied to the demand savings derived
from a prototypical modeling or an engineering analysis. It
is designed to discount the sum of the individual savings
from a group of buildings taking mto accoimt that all
buildings do not have the same load profile; some are off
when others are on so the average load is lower. As a
result, diverse load shapes for groups of customers are
smoother than for individual customers.

A measure of a customer's responsiveness to a change in the
prices. Price elasticity of demand for a product measiires a
customer's response to increase or decrease in price of the
product.

A purpose or final use of energy. Residential end-use is
primarily for space and water heating, lighting and
appliances. In the commerdal buildings heating, ventilation
and air conditioning, lighting are major end-uses.

A final, discrete use of electrical energy, such as lighting,
space heating and cooling, refrigeration, office equipment or
any other discrete load.

The process of redudng energy consumption whUe meeting
end-use needs of consumers.

The ratio of the energy output by the end-use to the energy
input.

An overall energy conservation program, offered by
PacifiCorp; providing design assistance, energy analysis,
finandal incentive, and commissioning service to
commerdal and industrial customers.

Referred to as the ESC. ESC payments are a repayment of
the finandng induded in a program participant's electridty
bUl. It is designed to increase the participants acceptance of
the energy conservation measure and to reduce the portion
of the cost paid for by other utility ratepayers.

A BPA energy conservation program targeted to
commerdal and industrial sectors. Its main goal is to
incorporate energy effident systems and designs at the
design phase of the building construction.
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envelope area

eqmty impacts

FinAnswer 12000

"free riders"

"frozen efficiency"

fuel switching

"gravity"

leat loss coefficient

implidt discount rate

mcentive

The exterior area in a building. This area may consist of
doors, walls, windows, roofs, floors plus partitions to
unconditioned spaces.

The amount of a DSM program's cost that is born by non-
partidpating customers or rate payers. Good programs
have low equity impact.

PadfiCorp's new commercial construction program
designed to meet the needs of smaller buildings, less than
12,000 square feet; using a prescriptive approach to
estimating savings and cost.

Partidpants who would have adopted program-
recommended energy conservation measures without a DSR
program mcentive.

An assumption that baseline buildings do not change energy
use except when becoming a program partidpant.
Economic forecasts of aistomer energy demand are based
on "frozen effidency," that is, without consideration of the
ainount of conservation customers will do on their own.

This amount of energy is removed from the forecast to
estimate the load the company would otherwise have to
supply.

Replacing the original energy source (electrical) for space or
water heat in an existing customer's building with a
different energy source (fossil fuel).

The amount of customer-produced conservation
independent of any DSM program.

A unit describing the rate at which heat would be lost by a
particular building per degree fahrenheit (BTU/hr-° F).

An estimated discount rate, combining financial and non-
finandal discounting factors.

Finandal and non-finandal assistance offered to the

consumers in exchange for incorporation of energy effident
systems and design m theu' buUding constructfon, operadon
and maintenance.
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incremental measure cost The difference in the total cost between standard equipment
and energy efficient equipment.

interactive measures

kilowatt-hour

least cost planning

leveUzed cost

life cycle cost

line loss

load

load factor

load shapes

Measures with interdependent energy consumption and
savings. For example, lighting and cooling and heating
have an interactive effect; as lighting in a building becomes
more efficient, there is less waste heat, cooling requirements
for the building go down and heating reqmrements go up.

The basic unit of electrical energy, equal to one kilowatt of
power generated, or used, continuously for one hour.

Least cost planning or integrated resource plamiing, is a
name given to the power planning strategy. The tenn
"least-cost" refers to all costs, induding: capital investanents,
labor and administrative costs, fuel costs, and maintenance
costs. It can also indude cost of enviromnental externalities.

The levelized cost of a measure is the present value of the
measiire's cost induding incremental cost of the measiire,
and the operating cost, converted into a stream of equal
annual payments. The levelized cost of a measure can be
expressed in dollars, or mills, per kWh saved.

The cost of energy including the initial cost of replacing the
equipment, the net present value of operation and
maintenance costs, and the net present value of fuel cost
over the economic life of the equipment.

Percent of power lost, transferred to waste heat energy,
during the transmission and distribution of power from the
generation site to end-use site.

The amount of electridty used by a customer or group of
customers during a specified tune period.

A ratio or percentage which represents the portion of time
when power is used.

A load shape is a profile of a building's or facility's kilowatt
demand over time, usually over the hours of the day, which
can be derived from metered data. Typically utility system
load shapes peak during the day and are reduced at night.
Different types of businesses, industrial operations, and
residential users show markedly different load shapes.
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load shedding

lost opportunities

lost revenues

market barriers

measure cost

effectiveness ceiling

megawatt

mill

net present value

no losers test

normalized load shape

A load management strategy. Consisting of dropping part
of a custoiner's load based on prior agreement between the
utility and the customer.

Conservation resources which will be cost-effective during
their lifedme if installed now, but not if installed later as
part of a more expensive retrofit. Thus, lost opportunities
are measures which should be installed even during a
generation surplus.

That portion of the expected future revenue that may be lost
if the expected levels of savings from the DSR activities are
realized.

Any real or perceived barrier to customer's buying energy
conservation on their own. First cost, inadequate
infonnation, and perceived high risk of failure are exaniples
of market barriers to energy conservation.

The highest cost that should be paid for savings from
a particular measure.

The electrical unit of power, equal to 1,000 kUowatts or one
million watts.

A tenth of one cent. A thousand miUs equals one dollar.
The cost of electricity is often expressed in mills per
kilowatt-hour. (mills/kWh)

The equivalent present value of a future sum or stream of
future investments or payments, when taking into account
the discount rate, or interest rate. Net present value brings
all money quantities to their value at the current time.

Measures the impact of DSM programs on electric rates
(also referred to as non-partidpant's test). In the calculation
of ratepayer input measure (RtM) test the avoided supply
costs, and any revenue gain are induded in the benefit side.
The costs indude any increased supply costs, revenue loss,
incentives, and program costs. The ESC revenue is a benefit
or an offsetting negative cost.

A load shape where the highest peak load is set as one and
all other load values are less than one.
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Pacific Northwest

passive cooling

passive design features

peak load

peak savings

penetration rate

prescriptive path

According to the 1980 Northwest Power Act, the Pacific
Northwest comprises Oregon, Washington, Idaho, and
Montana west of the Continental Divide, as well as portions
of Nevada, Utah, and Wyoming that are within the
Columbia-Snake River Basin. The Pacific Northwest also

indudes any contiguous areas not more than 75 mUes from
the region defined above that are part of the service area of
rural electric cooperative customers served by Bonneville
Power Administration, on the effective date of the Act,
whose distribution system serves both within and without
the region.

Methods of providing cooling to a building without using
energy sources. For example, window fihns, exterior
shading, interior shading, natural ventilation, etc.

Passive design elements are those which require no external
energy source to be effective; for example, window fihns or
wmdows on the south for winter, so low heat. Air

conditioning equipinent is a active design element.

The maximum electrical demand for power during a stated
period of time. It may be the maximum instantaneous load
or the maximum average load within a designated interval
of the stated period of time.

Reduction of the peak load by a conservation measure.

The market rate of adoption of a new technology, appliance
or fuel type in a given year. For the conservation programs
penetration rate is the annual share of a potential market for
conservation that is targeted. Penetration rate can be
expressed as a ratio of the number of participants in a
program to the number of eligible customers for the
program, with both the numerator and denominator defined
in the same units.

A sunplified estimate of energy savings and measure cost
based on matching the subject building to a prototype with
known savings and costs. A prescriptive path meets the

eeds of less complex bmldings.
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PRISM

prograin

program evaluation

A mathematical model used to adjust billing data for homes
to weather correct space heat and estimate energy savings
between pre- and post-years for a DSR program.

Organized utiUty activities that are intended to affect the
consumption and/or demand of particular group of
customers electricity use.

The process of evaluating the performance of DSR
programs. It consists of impact (savings) evaluation, process
evaluation and market evaluation.

programmatic potential Conservation potential given to a spedfied program
penetration rate for a given period.

prototype

R-value

ramp rate

real discount rate

real levelized cost

"real term" costs

receptade load

region

A composite representation of a customer's building or
fadlity. Energy simulation is often used to estimate energy
savings opportunity of various measures in prototypical
buildings to establish guidelines for applying a simple
prescriptive path to similar customer buildings.

A measiire of thermal resistance. It is used to rate the
insulating properties of materials. A lower R-value
indicates less thermal resistance, thus more heat loss.

The speed by which a DSR program goes from start-up to
full producdon.

Discoimt rate adjusted for the effect of inflation.

The annual cost per unit of energy savings of a conservation
measure over the life of the measure. The levelized cost is
calculated by developing a discounted annual cost for
purchasmg and operating the measure which indudes
finandng, discount and inflation factors divided by the
annual energy savings (kWh).

Costs in constant dollars.

Loads of appliances and devices plugged into convenience
outlets or receptades.

See Padfic Northwest.
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retrofit

saturation

scheduled acquisition

sector

solar access

standby loss

Super Good Cents

supply-side options

supply-side resources

supply curve

takeback

tedmical potential

To install an energy conservation measure (piece of
equipment or system) in an existing building or facility.

The ratio of the number of spedfic types of appliances or
eqmpment to the total number of customers in that class or
to the total number of appliances or equipment in use.

Acquiring DSR on a pre-defined schedule.

A large group of energy users with similar types of
conservation or opportimities. Sectors indude residential,
commerdal, industrial and agricultural.

The right to have an unobstructed view of the sun upon a
piece of real estate such that useful heating can be gained by
solar designs and solar equipment without fear of a
neighbor blocking the sunlight.

Water heater pipe and tank heat losses occurring wNle the
heater is not being used. Standby heat loss is a function of
hot water temperafau-e, surface areas, ambient temperature
and thermal resistance of insulation used.

A BPA and PacifiCorp residential program designed to
increase energy effidency of new homes.

Range of supply resources considered in the integrated
resource planning. Supply side options include,
conventional coal and gas-fired plants, renewable resources,
etc.

Resoiirces which physically generate electrical power for the
power grid (i.e., hydro, thermal, wind).

A presentation tool that shows the amount of conservation
resource potential at a given levelized price per conserved
kWh.

Also known as "snapback" or "rebound. " It refers to increase
in energy use resulting from the customer choosing more
amenity after partidpatmg in a DSR program.

All of the conservation that is physically possible within a
cost effectiveness limit.
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total resource cost

U-value

UA-vaIue

"unconstrained" run

vertical market segment

WATTSUN

window of opportunity

The total cost to install and operate a resource. This cost
indudes: equipment cost, installation cost, utility
implementation costs, and 0 & M costs.

Heat loss coeffident used to estimate heat loss of building
per unit component area and temperature (BTU/hr-sf-°F).

Overall heat loss coeffident for a building with all
coinponent areas combined into a single value (BTU/hr-°F).

Model run which provides no constraints on how or when
the model selects resources from the portfolio to meet
system needs.

Classification of commerdal and industrial customers based
on the four digit SIC codes.

A computer program used to estimate the energy use of
residential buildings.

The time that an opportunity presents itself to make a
resource acquisition at a lower cost than at other times.

April 7, 1994 PacifiCorp RAMPP-3 Technical Analysis Glossary-11





APPENDIX
A





NORMALIZED LOAD SHAPES
Existing Northwest Building Stock Mix

January

0 5 10 15

HOUR

-^Weekday +Weekend -^ Peak Day

Fig. A-1 Existing Commercial Sector

20 25



NORMALIZED LOAD SHAPE
New Utah Building Stock Mix

October

0 5 10 15

HOUR

-^Weekday + Weekend ^ Peak Day

Fig. A-16 Commercial Sector

20 25



NORMALIZED LOAD SHAPES
Existing Utah Building Stock Mix

January

0 5 10 15

HOUR

-^Weekday + Weekend -*-Peak Day

Fig. A-2 Existing Commercial Sector

20 25



NORMALIZED LOAD SHAPES
New Utah Building Stock Mix

January

0 5 10 15

HOUR

-»-Weekday + Weekend -*" Peak Day

Fig. A-4 Commercial Sector

20 25



NORMALIZED LOAD SHAPES
New Northwest Building Stock Mix

January

0 10 15

HOUR

Weekday + Weekend -*-Peak Day

20 25

Fig. A-3 Commercial Sector



NORMALIZED LOAD SHAPES
Existing Utah Building Stock Mix

April

0 5 10 15

HOUR

-^Weekday 4-Weekend ^ Peak Day

20 25

Fig. A-6 Existing Commercial Sector



NORMALIZED LOAD SHAPES
Existing Northwest Building Stock Mix

April

0 10 15
HOUR

Weekday +Weekend -*-Peak Day

20 25

Fig. A-5 Existing Commercial Sector



NORMALIZED LOAD SHAPES
New Northwest Building Stock Mix

April

0 5 10 15

HOUR

-^Weekday +Weekend ^ Peak Day

Fig. A-7 Commercial Sector

20 25



NORMALIZED LOAD SHAPES
New Utah Building Stock Mix

April

0 5 10 15

HOUR

-»-Weekday + Weekend -*" Peak Day

Fig. A-8 Commercial Sector

20 25



NORMALIZED LOAD SHAPE
Existing Northwest Building Stock Mix

August

0 10 15

HOUR

Weekday +Weekend ^ Peak Day

20 25
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Template for Residential Sector Appendices (B, C, D)

The worksheet structure for all the residential sector appendices, except for appliances, is similar,
therefore only one template is shown for the appendices, B, C, and D. The fu-st worksheet was
chosen from appendb; D to use as template for the appendix B and C.

Appendbc D- Multifamiy Dwelling, Demand-Side Resources Worksheet

The following set of worksheets present assumptions and calculations used for the multi-family
dwellings.

The worksheet identifier section, not labeled individually, includes name of state, the clunate
zone, vintage and size of the prototypical unit. The values presented in the other sections of the
report could vary for each state, vintage, and climate zone. The prototypical multifamily unit
analyzed is an 840 square foot unit.

The base consumption values.

A: Shows the number of multifamily apartments, in the year 2014. In this example or template
worksheet, the number of units is 1,986. This means that we expect 1,986 units of current stock
of multifamily units to be remaining.

B: Fuel factor is the adjustment factor derived from calibration of the modeled energy
consumption to actual. The hiel factor is used in column P where the estimate of base use for
the unit is calculated.

C: Take-back factor is used to adjust energy consumption due to customer take-back of savings.
The savings from measures are reduced by (1- takeback factor) .

D: The energy use from the modeling is estimated using the following equation

Unit consumption (kWhlyr) = -3897. 6 + 48.95 * UA

where:

-3897 is a constant value and
48.95 is the slope of line.

E: The slope of the Ime shows the magnihide of change in unit consumption for changes m
UA.

F: The U value for the multifamily unit as a whole, UA, is calculated to be 279. 8. This U value
is used in column J as the baseline UA, rounded to the nearest whole number.

Columns G through I, summarize the results of the analysis presented in columns J through Q.
The detaUed analysis of columns J through Q mil be discussed first and then column s 0
through I will be discussed.

J: This column shows the UA values, for the base building, and the energy conservation



measure. The values presented here are inputs from the engineering analysis.

K: For the first measure Delta UA is the incremental change from the base case units' UA. All
subsequent UAs' are incremental to the base case plus the previoiis UA.

L: First incremental cost of the measures, is the difference in cost of the energy conservation
measure compared to the base case measure. The incremental cost figures include the
replacement cost of the measure.

M: The measure life is not the actual operational or service life of the equipment but an analysis
period. This measure Ufe presented in this column is used to create common analysis platform
for aU the measures with varying measure lives.

N: Measure Acceptance is a percentage of the qualifying homes that the measure can be applied
to. For the residential markets, this measure acceptance is based on study by Bardsley and
Haslicher, reference number 2.

0: Penetration Rate is the percentage of market expected to be reached. At this point in the
analysis technical potential is assumed to reach 100 percent of the market. The program
penetration rates, which are less than 100 percent, will be discussed in the program section of
the technical appendix.

P: The use (kwh/year), column P is the consumption level for the Base Unit with and without
energy conservation measures. The consumption level is calculated using the following
equation. : Use = (D + E* f )* (1-B) ~Ti.1i<! |rtK!<S (jf ^f^ |j^i ^ 'i!0t/, n\^

y'lifi. {.)' <5u*36ff^ ^i-i^
i

li'')L<Where::

D 15 energy use conversion constant (kwh/yr)
£ fs energy use conversion Slope (kw^]/(Btu/hr-F))/yr
7 fs composite U factor for the unit
B is Fuel factor

Q: The column savmgs is the incremental savings from each measure and is calculated as
follows:

\v

Savings = (D + E*^) * fl-B )* fl-0* N * 0 -^'B' Aoe°:' ̂  u0'' ^
Where:

D is energy use conversion constant (kwy/yr)
E is energy use conversion Slope (kwh/Btu/hr-F))/yr

is Delta UA factor for measure
B is fuel factor
C 15 take-back factor
N t s acceptance factor for measure
0 fs penetration rate

Note that savings from each measure is the incremental savings, and will depend or wiU be
influenced on savings fa'om the other measures already installed.

^

R: The capital recovery factor use to levelize costs.



S: The variable levelized cost for each measures is calculated using the savings from the measure,
the capital recovery factor and the annual savmgs.

T: The values of MW savings from each measure presented in the last column is for the total
savings. The measure savings is calculated as follows:

Measure savings ( MWIyr) = A *Q / (8670 * 1000)

where:

A is the number of homes in sector matching prototype
Q «s the savings per measure (kwh/yr)
8760 is number hours per year.
1000 is to convert from KW to MW.

The savings and levelized costs are summarized in columns G-I, middle table, and are described
below:

G: Average levelized cost is calculated using the measure savings in MW and the variable
levelized cost for the measure. Average levelized costs are savings weighted average of
variable levelized cost.

H: Same information as variable levelized cost.

I: Same mformation as annual savings (MW/yr)



Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:

2014
DATE OF RUN:

02-Dec-93

d OF HOMES IN SECTOR MATCHING PROTOF/PE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWhWR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

BASE UA

^ ^1"1" ......
irpt
an5''"tr'^

ft n^~<"

I

(0)

LEVELIZED
COST

(mlllsAWh)

21.988
28.371
48.569
60. 139
67.486
69.668
77. 241
85. 172
96.645

(J)

CONSERVATION
MEASURES

W1 WIND SGaSTORM
WALLS RO>R11
W2 RPLC SG> VINYL
ACH . 6>.5
F1 FLOOR RO>R19
C1CEILR19>38
C2CEILR38>49An'C1
DOOR INSUL
CEILING R17»R49

UA
(Btu/hr-F)

2

260
249
224
210
203
201
201
199
197

(K)

DELTA U/A
(Btu/hr-F)

RANKED MEASURES

W1 WIND SG>STORM
WALLS RO>R11
W2 REPLACE SQ> VINYL
ACH .6>.5
F1 FLOOR RO>R19
C2 CEIL R38>49 AFT C1
C1 CEILR19>38
DOOR INSUL
CEILINQR17>R49

(L)

FIRST
INCRMT.
COST($)

(M)

MEASURE
LIFE(YRS)

T 30
30
30
30
30
30
30
30
30

(N)

MEASURE
ACCEPTANCE

44%
25%
44%

100%
27%
30%
30%
90%
30%

1.988 (A)

61.90% (B)

30 00% (C)

-3897. 60 (D)
48.95 (E)

279. 8 (F)

Template for Residential Tables

STATE
CLIMATE ZONE
VINTAGE OF HOUSINO
PROTOTYPE SIZE (SQFI)

MONTANA
3

EXISTING
840

MEASURE
SAVINGS
(MWWR)

0.059
0.032
0.074
0.041
0.021
0.002
0.005
0.004
0.005

(0)

PENETRATION
RATE

100%
100%
100%
100%
100%
100%
100%
100%
100%

(H) (I)

LEVELIZED CUMULATIVE
COST SAVINGS

(mllls/kWh) (MW/YR)

21.988
39.987
73.379

107.098
138.626
281.006
439. 031
591. 384
610.681

(P)

USE
(kWhft-B)

^ 3474
3331
3004
2824
2730
2709
2699
2682
2659

0.059
0.091
0. 165
0.206
0. 227
0.230
0.235
0.238
0.244

(0) (R) (S»

CAPITAL LEVELIZED
SAVINGS RECOVERY COST
(kWh/YR) FACTOR (mills/kWh)

^- C 260~>
143
327
180
94
21
10
16
23

0.067
0.067
0.067
0.067
0.067
0.067
0.067
0. 067
0.067

21. 988
39. 987
73. 379

107.098
138.626
439. 031
281.006
591. 384
610.681

m

MEASURE
SAVINGS
(MWA'R)

0.059
0.032
0.074
0.041
0.021
0.005
0.002
0.004
0.005

^-t  -< jO-^Q-B^Cl-^) ^N*<^= <^>



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-Dac-93

* OF HOMES IN SECTOR MATCHINS PROTOTCPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (KWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

1173

56%

30%

-4055.6
47.044

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTYPE SIZE (SQFT)

MONTANA
3

EXISTING
850

AVERAGE
LEVELIZED

COST
(mills/KWh)

11. 523
12. 135
25. 431
28. 130
33.698
35.698
38. 104
43.386
44.887
48.029
48.855
49. 589
49.863
53. 276
53.512
54. 098
54. 147

RANKED MEASURES

HEAT PUMP
C1 CEIL R0>38
C5CEILRO>R49
F1 FLOOR RO>R19
WALLS RO>R 11
ACH . 7>.4
C6CEILR15>R49
C3CEILR15>R3S
RPLC WNDW SG>VNYL
C7 CEIL R20>R49
CLOCK THERMOSTAT
WALLS R3>R11
C9 CEIL R38>49
C8CEILR37>49
DOOR INSUL
C3 CEIL R20>38
F2 FLOOR R11>R19
C4 CEIL R37>38

MEASURE
SAVINGS
(MW/YR)

0.000
0.004
0.004
0.047
0.031
0. 071
0.023
0. 018
0.051
0. 012
0.025
0.006
0.005
0.002
0.019
0.001
0,002
0.000

LEVELIZED CUMULATIVE
COST SAVINGS

(mllls/kWh) (MW/YR)

0.000
11.523
12. 719
27. 756
32.923
40.514
49. 481
62. 418
63, 867
77. 295
81. 108
86.626
89.491
91. 278

105. 830
127.392
130. 651
654.733

0.004
0.008
0.056
0.087
0. 158
0. 181
0. 199
0.250
0. 261
0.286
0292
0.298
0. 300
0. 319
0. 320
0.323
0.323

SFMONEX.XLS PacifiCorp RAMPP-3 Process Page B-1



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FIRST
CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (Btu/hr-F) COST($)

BASE CASE 389.00
Cl CEIL R0>38 386.91 209. 10 612.35
C5CEILRO>R49 3S4. 72 219.05 708. 10
WALLS RO>R11 368. 52 85. 25 713. 32
F1 FLOOR RO>R19 344.04 76. 50 539. 65
ACH 7>. 4 307.32 36. 72 321. 31
C6CEILR15>R49 295.47 45.60 573. 44
C3CEILR15>R38 286. 21 35. 60 564. 74
RPLC WNDW SG>VNYL 259. 70 56. 40 777. 98
C7CEILR20>R49 253. 71 23.04 45261
WALLS R3>R11 250. 47 32. 40 71332
CLOCK THERMOSTAT 237, 62 17. 13 30010
C9CEILR38>49 234.84 9.95 22630
C8CEILR37>49 233. 82 11. 31 26237
DOORINSUL 223.74 11.20 25600
C3CEILR20>38 223. 21 13.09 42547
F2 FLOOR R11>R19 221. 94 14. 11 46852
C4CEILR37>38 221. 93 1. 36 226. 30
HEAT PUMP 221. 93 4. 59 2870. 32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

50
50
50
50
30
50
50
30
50
50
30
50
50
30
50
50
50
30

1%
1%

19%
32%

100%
26%
26%
47%
26%
10%
75%
28%

9%
90%

4%
9%
1%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

6239
6209
6177
5944
5591
5061
4890
4756
4374
4288
4241
4056
4015
4001
3855
3848
3830
3829
3829

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

30
32

234
353
530
171
134
382

86
47

185
40
15

145
8

18
0

0

0.057
0,057
0.057
0.057
0.067
0. 057
0.057
0.067
0. 057
0.057
0. 067
0.057
0.057
0.067
0. 057
0.057
0. 057
0.067

VARIABLE
LEVELIZED

COST
(mllls/RWh)

0.000
11.523
12. 719
32.923
27. 756
40. 514
49. 481
62.4)8
63.867
77. 295
86,626
81. 108
89.491
91. 278

105. 830
127.892
130.651
654. 733

0.000

MEASURE
SAVINGS
(MW/YR)

0.000
0.004
0.004
0. 031
0.047
0.071
0.023
0.018
0.051
0.012
0.006
0,025
0.005
0.002
0.019
0.001
0.002
0.000
0. 000



AppendiK B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-Dec-93

<f OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (KWh/(BU/hr-F))/YR

1063

71%

30%

-7353.2
52.6325

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTYPE SIZE (SOFT)

MONTANA
3

EXISTING
1350

AVERAGE
LEVEUZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(mllls/kWh) COST (VLC) CRITERIA)

HEAT PUMP
22. 950 DUCTSEAMNSULATE
33.845 ACH 7>.4
34.300 WALLS RO>R11
36.857 Fl FLOOR RO>R19
38. 508 C1CEILR8>3a
39.951 C5 CEIL R8>49
47. 090 RPLC WNDW SG>VNYL
50. 171 CLOCK THERMOSTAT
51.938 C6CEILR13>49
53.530 C2CEILR13>38
54.042 C7CEILR21>49
56. 137 F2 FLOOR R11>19
60. 704 DOOR INSUL
61. 139 C3CEILR21>38
61. 327 C8CEILR37>49
63. 101 C9CEILR38>49
67. 097 WALLS R6>11

MEASURE
SAVINGS
(MW/YR)

0.000
0.006
0. 075
0.022
0.065
0.009
0.008
0.040
0.022
0.014
0.013
0,001
0.006
0.013
0. 001
0.000
0. 003
0.004

VARIABLE
LEVELIZED

COST
(mills/kWh)

o.ooo
22. 950
34. 676
35.956
40.913
68. 770
70. 259
7S.959
81. 108
84.243
M.599

152.909
156. 320
160. 101
163.219
202. 178
237. 337
374. 323

CUMULATIVE
SAVINGS
(MW/YR)

0. 006
0,081
0. 103
0. 168
0. 177
0. 185
0. 226
0. 248
0. 262
0. 275
0. 277
0. 282
0295
0. 297
0. 297
0.300
0. 304
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FIRST

CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (BtuAir-F) COST($)

BASE CASE 563. 00
WALLS RO>R11 545.78 132.44 890.33
F1 FLOOR RO>R19 495.36 112.05 857. 09
DUCT SEAL/INSULATE 490.92 49.38 180.06
ACH.7>.4 432.60 58.32 321.31
C1 CEIL R8>38 425. 48 64. 67 831. 49
C5CEILR8>49 418. 93 72. 77 955. 90
RPLC WNDW SQ>VNYL 387.64 89.40 1135.76
C6CEILR13>49 377. 10 55. 49 873. 98
C2CEILR13>38 366.67 47.39 749.57
CLOCK THERMOSTAT 349. 21 23.29 300. 10
C7CEILR21>49 348.10 27.67 791.04
F2 FLOOR R11>19 343.61 23.65 691.20
C3CEILR21>38 342.63 19.53 597.50
DOORINSUL 332.55 11.20 284.90
C8CEILR37>49 332.24 10.24 387.07
C9CEILR38>49 329.89 8.10 359.42
WALLS R6>11 326. 86 12. 13 848. 92
HEAT PUMP 326. 86 8.96 2870. 32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

50
50
30
30
50
50
30
50
50
30
50
50
50
30
50
50
50
30

13%
45%

9%
100%
11%
9%

35%
19%
22%
75%

4%
19%
5%

90%
3%

29%
25%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

6416
6234
5699
5651
5033
4957
4888
4556
4444
4333
4148
4136
4088
4078
3971
3968
3943
3911
3911

CAPITAL
SAVINGS RECOVERY

(RWh/YR) FACTOR

183
535

47
619

75
69

332
112
111
185

12
48
10

107
3

25
32

0

0.057
0.057
0.067
0.067
0.057
0.057
0,067
0.057
0.057
0.067
0.057
0.057
0.057
0.067
0.057
0.057
0.057
0.067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0.000
35.956
40.913
22.950
34.676
68. 770
70. 259
79.959
84. 243
84.599
81. 108

152.909
156. 320
163. 219
160. 101
202. 178
237. 337
374. 323

0.000

MEASURE
SAVINGS
(MWA'R)

0.000
0.022
0.065
0.006
0.075
0.009
0.008
0.040
0.014
0.013
0.022
0.001
0. 006
0. 001
0.013
0.000
0.003
0.004
0.000



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D8C-93

» OF HOMES IN SECTOR MATCHING PROTOTi'PE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

1097

70%

30%

-10593.4
52. 0272

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTYPE SIZE (SQFT)

MONTANA
3

EXISTING
2100

AVERAGE
LEVELIZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(mills/kWh) COST (VLC) CRITERIA)

HEAT PUMP
HEAT PUMP AFTER A/C

20. 198 ACH . 7>.4
20. 390 DUCTSEAUINSULATE
25. 101 WALLS RO>R11
39. 875 REPLCWNDWSG>VNYL
42. 319 CLOCK THERMOSTAT
42.925 C3CEILR17>49
43. 208 C1CEILR17>38
43. 552 C4CEILR19>49
43, 704 C2CEILR19>38
44. 271 C5 CEIL R3S>49
47. 958 DOOR INSUL
50.386 WALLS R6>11

MEASURE
SAVINGS
(MW/YR)

0. 000
0.000
0. 133
0.012
0.067
0. 156
0023
0. 005
0.002
0.002
0. 001
0. 002
0.014
0.003

VARIABLE
LEVELIZED

COST
(mills/KWh)

0.000
0.000

20. 198
22. 514
35. 271
59.960
81. 108
86. 671

101. 200
106. 753
145. 834
146. 770
157. 056
367. 143

CUMULATIVE
SAVINGS
(MW/YR)

0. 133
0. 145
0. 212
0. 368
0. 392
0. 397
0.399
0. 401
0.402
0.404
0. 418
0.421
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

BASE CASE
ACH . 7>.4
DUCTSEAUINSULATE
WALLS RO>R11
RPIAC WNDW SG>VNYL
C3CEILR17>49
CLOCK THERMOSTAT
C1 CEIL R17>38
C4CEtLR19>49
C2CEILR19>38
C5 CEIL R35>49
DOOR INSUL
HEAT PUMP AFTER A/C
WALLS R6>11
HEAT PUMP

UA
(Btu/hr-F)

835.00
736. 78
727. 89
678. 27
562.98
558.97
541.84
540. 41
538. 81
538. 37
536. 73
526. 65
526. 65
524. 28
524. 28

DELTA U/A
(Btutir-F)

98. 22
49.38

198. 47
189.00

28.64
22. 84
20.44
22. 90
14. 70
8.20

11. 20
14.03
18. 18
14.03

FIRST
INCRMT.
COST($)

321. 31
180. 06

1334. 17
2159. 83
473. 09
300. 10
394. 24
465. 92
408.58
229. 38
284.90
757. 76

1272. 12
2870.32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

30
30
50
50
50
30
50
50
50
50
30
30
50
30

100%
18%
25%
61%
14%
75%

7%
7%
3%

20%
90%

0%
13%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

9756
8694
8598
8061
6814
6771
6585
6570
6552
6548
6530
6421
6421
6395
6395

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

1062
96

537
1247

43
185

15
17
5

18
109

0

26
0

0.067
0.067
0.057
0.057
0.057
0.067
0. 057
0.057
0.057
0.057
0.067
0.067
0.057
0. 067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0. 000
20. 198
22. 514
35. 271
59. 9GO
86.671
81. 108

101.200
106. 753
145.834
146. 770
157. 056

0.000
367. 143

0.000

MEASURE
SAVINGS
(MW/YR)

0.000
0. 133
0.012
0.067
0. 156
0.005
0.023
0.002
0.002
0.001
0002
0.014
0.000
0.003
0.000



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-Dec-93

« OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (RWhWR)
ENERGY USE CONVERSION SLOPE (KWh/(Btu/hr-F))/YR

53

0%

0%

-6041.2
29.4023

STATE MONTANA
CLIMATE ZONE 3
VINTAGE OF HOUSING NEW
PROTOnPE SIZE (SQ. FT.) 1344

AVERAGE
LEVEL12ED

COST
(mllls/RWh)

1. 187
2. 582
3. 252

15.404
32.250
47, 941
65.417
68. 156

RANKED MEASURES

SOLAR ORIENT.
LTSGS WINDOWS
SOLAR WINDOWS
PASSIVE SOLAR DESIGN
LTSGS ENVELOPE
WALL R26 A>R40 BDW
CLASS 20 WINDOW
FLOOR R30>R38

MEASURE
SAVINGS
(MW/YR)

0.006
0. 002
0.001
0.003
0.009
0.003
0.004
0. 001

LEVELBED CUMULATIVE
COST SAVINGS

(mills/RWh) (MW/YR)

1. 187
6989

12. 673
52.948
52.949

152. &48
167. 754
199.624

0006
0.007
0. 008
0.010
0.019
0.022
0.026
0.026

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
LTSGS WINDOWS
LTSGS ENVELOPE
PASSIVE SOLAR DSGN
WALL R26 A>R40 BDW
CLASS 20 WINDOW
FLOOR R30>R38

UA DELTA U/A
(Btu/hr-F) (Btu/hr-F)

292. 00
31, 60

2. 96
10,00
48.00
14.42
16.00

260.40
257. 44
247. 44

0.00
0.00
0.00
0. 00
0.00

21.00
3.00

FIRST
INCRMT.
COST($)

20.48
20. 48
30. 77

1388.03
417.00

1335. 61
1551.00
327.07

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
30
70
70
70
30
70

100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%

VARIABLE
CAPITAL LEVELIZED MEASURE

USE SAVINGS RECOVERY COST SAVINGS

(kWh/YR) (kWh/YR) FACTOR (mlllsAWh) (MW/YR)
2544 - - 0.000 0.000

1615 929 0. 054 1. 187 0.006
1528 87 0. 054 12. 673 0. 001
1234 294 0.067 6.989 0.002

0 1411 0.054 52,949 0.009
0 424 0,054 52.948 0.003
0 470 0.054 152. 848 0.003
0 617 0.067 167. 754 0.004
0 88 0.054 199.624 0.001
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D8C-93

0 OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

37

0%

0%

-8731.9
43.6286

STATE MONTANA
CLIMATE ZONE 3
VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. R-. ) 1848

AVERAGE
LEVELIZED

COST
(mills/kWh)

1. 151
1.497
3. 802

25. 452
28, 201
32.428
43. 942
54. 861
56, 799

RANKED MEASURES

SOLAR ORIENT.
SOLAR WINDOWS
INCRM. HEAT PUMP EFF.
LTSGS ENVELOPE
LTSGS WINDOWS
PASSIVE SOLAR DESIGN
WALL R26 A>R40 BDW
CLASS 20 WINDOW
FLOOR R30>R38

MEASURE
SAVINGS
(MW/YR)

0.004
0.002
0.000
0.009
0.002
0.002
0.006
0.005
0.001

LEVEUZED CUMULATIVE
COST SAVINGS

(mills/RWh) (MUVA'R)

1. 151
2. 141

39.724
41. 327
46. 159
77. 466
82.485

111. 124
175. 117

0.004
0006
0.007
0.016
0.018
0.020
0. 026
0.031
0.031

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
LTSGS WINDOWS
LTSGS ENVELOPE
WALL R26 A>R40 BDW
PASSIV SOLAR DSIGN
CLASS 20 WINDOW
FLOOR R30>R38
INCRM. HEAT PMP EFF

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
416.00
394.04 21.96 20.48
382. 24 11.80 20.48
369.24 13.00 392.02
320. 24 49.00 1641.02
288.24 32.00 2139.03
279.05 9. 19 577. 00
252.05 27.00 1960. 11
249.33 2. 72 386.00
247. 16 17. 79 461. 58

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
30
70
70
70
30
70
30

100%
100%
100%
100%
100%
100%
100%
100%
12%

100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

9418
8460
7945
7377
5240
3844
3443
2265
2146
2051

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

958
515
567

2138
1396
401

1178
119
95

0.054
0.054
0.067
0.054
0.054
0.054
0.067
0.054
0.067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0.000
1. 151
2. 141

46. 159
41. 327
82.485
77. 466

111. 124
175. 117
39.724

MEASURE
SAVINGS
(MW/YR)

0.000
0.004
0.002
0.002
0.009
0.006
0.002
0.005
0.001
0. 000



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D60-93

f» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWhA'R)
ENERQY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

1

0%

0%

-10593.4
51. 1007

STATE MONTANA
CLIMATE ZONE 3
VINTAGE OF HOUSING NEW
PROTOTYPE SIZE (SQ. FT.) 2352

AVERAGE
LEVELIZED

COST
(mills/kWh)

0. 735
0.964

18.013
21,891
30. 759
34. 151
40. 494
50.403
51. 220

RANKED MEASURES

SOLAR ORIENT.
SOLAR WINDOWS
LTSQS ENVELOPE
LTSQS WINDOWS
INCRM. HEAT PUMP EFF.
PASSIVE SOLAR DESIGN
WALL R26 A>R40 BDW
CLASS 20 WINDOW
FLOOR R30>R38

MEASURE
SAVINGS
(MW/YR)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

LEVEUZED CUMULATIVE
COST SAVINGS

(mills/kWh) (MW/YR)

0. 735
1.403

37.099
40. 129
54. 752
85.441
85.816
95.003

222. 116

0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.001
0.001

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
LTSQS ENVELOPE
LTSGS WINDOWS
INCRM. HEAT PMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW
PASSVE SOLAR DSGN
FLOOR R30>R38

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
476. 00
446.63 29. 37 20.48
431. 25 15. 38 20.48
391.25 40.00 1408.55
373.25 18.00 552. 71
335.27 16. 14 461. 58
314. 27 21. 00 1710. 54
276.27 38.00 2762.39
266.96 9. 31 754. 69
265.96 1.00 210.83

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
70
30
15
70
30
70
70

100%
100%
100%
100%
235%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

13731
12230
11444
9400
S480
6539
5466
3524
3049
2997

CAPITAL
SAVINGS RECOVERY
(RWh/YR) FACTOR

1501
786

2044
920

194)
1073
1942
476

51

0.054
0.054
0.054
0.067
0.098
0.054
0.067
0.054
0.054

VARIABLE
LEVELIZED

COST
(mllls/kWh)

0.000
0. 735
1. 403

37. 099
40. 129
54.752
85. 816
95.003
85.441

222. 116

MEASURE
SAVINGS
(MW/YR)

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
OZ-Dec-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (RWhrt'R)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

24129

44%

30%

-4943
35.2623

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTVPE SIZE (SQ. FT.)

OREGON
1

EXISTING
850

AVERAGE
LEVELIZED

COST
(mills/kWh)

11.981
12. 617
26. 442
29. 248
35.037
37. 117
39. 619
45. 111
46. 672
49.767
50. 626
51.390
51.675
55. 224
55.469
56.078
56. 128
80. 185

RANKED MEASURES

C1 CEIL R0>38
C5 CEIL RO>R49
F1 FLOOR RO>R19
WALLS RO>R11
ACH , 7>.4
C6CEILR15>R49
C3CEILR15>R38
RPLACE WNDW SG>VNYL
C7 CEIL R20>R49
CLOCK THERMOSTAT
WALLS R3>R11
C9CEILR38>49
08 CEIL R37>49
DOOR INSUL
C3 CEIL R20>38
F2 FLOOR R11>R19
C4 CEIL R37>38
HEAT PUMP

MEASURE
SAVINGS
(MW/YR)

0.080
0.084
0.935
0. 619
1.403
0.453
0.354
1.013
0. 229
0. 510
0. 124
0. 106
0.039
0.385
0.020
0049
0.001
0.054

LEVELIZED CUMULATIVE
COST SAVINGS

(mllls/kWh) (MWA'R)

11. 981
13. 225
28.860
34.232
42. 125
51.448
64. 899
66. 406
80.368
81. 108
90.070
93, 049
94. 907

110.037
132. 976
135. 845
680. 763

2913. 440

0.080
0. 164
1.099
1. 718
3. 121
3.574
3. 928
4. 941
5. 169
5.680
5.804
5.910
5.949
6. 334
6. 354
6.403
6. 403
6.458



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

CONSERVATION UA DELTA U/A

MEASURES (Btu/hr-F) (BtuAir-F)
BASE CASE 388.00
C1CEILRO>38 385. 91 209. 10

C5CEILRO>R49 383.72 219.05
WALLS RO>R 11 367.52 85.25
F1 FLOOR RO>R19 343.04 76.50
ACH .7>.4 306.32 36.72
C6CEILH15>R49 294.47 45.60
C3CEILR15>R38 285. 21 35.60
RPLC WNDW SQ>VNYL 258. 70 56.40
07 CEIL R20>R49 252.71 23.04
WALLS R3>R 11 249.47 32.40
CLOCK THERMOSTAT 236. 11 17. 81
C9 CEIL R38>49 233.33 9.95
C8CEILR37>49 232. 31 11, 31
DOOR INSUL 222.23 11 .20
C3CEILR20>38 22)70 13.09
F2 FLOOR R11>R19 220.43 14. 11
C4CEILR37>38 220.42 1.36
HEAT PUMP 219. 00 4. 74

FIRST
INCRMT.
COST($)

612.35
708. 10
7)3. 32
539. 65
321. 31
573. 44
564. 74
777.98
452. 61
713. 32
300.10
226. 30
262. 37
256. 00
425. 47
468. 52
226. 30

2870.32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

50
50
50
50
30
50
50
30
50
50
30
50
50
30
50
50
50
30

1%
1%

19%
32%

100%
26%
26%
47%
26%
10%
75%
28%

9%
90%

4%
9%
1%

30%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

4911
4882
4852
4627
4288
3778
3614
3485
3118
3034
2989
2804
2766
2751
2612
2604
2587
2586
2567

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

29
30

225
340
509
164
128
368

83
45

185
39
14

140
7

18
0

20

0.057
0.057
0.057
0.057
0.067
0, 057
0.057
0. 067
0.057
0.057
0.067
0.057
0. 057
0. 067
0.057
0.057
0.057
0.067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0.000
11. 981
13. 225
34. 232
28.860
42. 125
51. 448
64. 899
66.406
80.368
90.070
81. 108
93.049
94. 907

110.037
132. 976
135. 845
680.763

2913.440

MEASURE
SAVING

(MWA'R)
0.000
0.080
0. 084
0.619
0.935
1. 403
0. 453
0. 354
1, 013
0.229
0. 124
0.510
0. 106
0.039
0.385
0.020
0.049
0.001
0.054
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D&C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT <kWhA'R)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

25540

54%

30%

-6437.5
35.6346

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTIfPE SIZE (SQ. FT.)

OREGON
1

EXISTING
1350

AVERAGE
LEVELIZED

COST
(mllls/kWh)

20.965
30.918
31.333
33.669
35. 177
36.496
43. 017
44.942
46. 659
49. 248
49. 717
51.637
55. 821
56.220
56.392
58.019
61.689
82,018

RANKED MEASURES

DUCT SEAL71NSULATE
ACH . 7>.4
WALLS RO>R 11
F1 FLOOR RO>R19
d CEIL R8>38
C5 CEIL R8>49
REPLCE WNDW SG>VNYL
C6CEILR13>49
C2CEILR13>38
CLOCK THERMOSTAT
C7CEILR21>49
F2 FLOOR R11>19
DOOR INSUL
C3CEILR21>38
C8 CEIL R37>49
C9 CEIL R3S>49
WALLS R6>11
HEAT PUMP

MEASURE
SAVINGS
(MW/YR)

0. 151
1. 975
0.533
1. 708
0. 241
0. 222
1.060
0.357
0, 353
0. 540
0.037
0. 152
0.341
0.033
0.010
0.080
0. 103
0.075

LEVELIZED
COST

(mills/kWh)

20.965
31.676
32. 846
37.374
62. 822
64. 183
73.043
76.956
77. 282
81. 108

139.683
142.800
146.254
149. 102
184.692
216.309
341. 948

2243.693

CUMULATIVE
SAVINGS
(MW/YR)

0. 151
2. 126
2. 709
4.416
4. 657
4.879
5. 938
6296
6. 649
7. 189
7. 226
7. 379
7. 720
7. 753
7. 764
7. 843
7. 946
8.020



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FIRST
CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (Blu/hr-F) COST($)

BASE CASE 528.00
WALLS HO>R11 510. 73 132.44 890. 33
Fl FLOOR RO>R19 460.36 118.05 857.09
DUCT SEAUINSULATE 455. 92 49. 38 180. 06
ACH.7>.4 397.60 58.32 321.31
C1CEILR8>38 390.43 64.67 831.49
C5CEILR8>49 383. 93 72. 77 955. 90
RPLC WNDW SG>VNYL 352. 64 89. 40 1)35. 76
C6CEILR13>49 342. 10 55.49 873.98
C2CEILR13>38 331.67 47.39 749. 57
CLOCK THERMOSTAT 315. 72 21. 27 300. 10
C7CEILR21>49 314. 61 27. 67 791. 04
F2 FLOOR R11>19 310, 12 23.65 691. 20
C3CEILR21>38 309. 14 19.58 597. 50
DOORINSUL 299. 06 11. 20 284. 90
C8CEILR37>49 298. 75 10.24 387.07
C9CEILR38>49 296. 40 8. 10 359. 42
WALLS R6> 11 293. 37 12. 13 848. 92
HEAT PUMP 291. 16 7. 36 2870. 32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

50
50
30
30
50
50
30
50
50
30
50
50
50
30
50
50
50
30

13%
45%

9%
100%

11%
9%

35%
19%
22%
75%
4%

19%
5%

90%
3%

29%
25%
30%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100'X,
100%

USE
(kWh/YR)

5768
5568
4982
493)
4253
4171
4094
3731
3809
3487
3302
3289
3237
3226
3109
3105
3078
3043
3017

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

200
586

52
677

83
76

363
122
) 21
185

13
52
11

117
4

27
35
26

0.057
0.057
0.067
0.067
0.057
0.057
0.067
0.057
0.057
0.067
0.057
0.057
0.057
0. 067
0.057
0.057
0.057
0.067

VARIABLE
LEVELIZED

COST
(mlllsftWh)

0.000
38. 846
37, 374
20. 965
31. 676
62822
64. 183
73.043
76. 956
77. 282
81. 108

139.683
142.800
149. 102
146. 254
184. 692
2)6. 809
341. 948

2243.693

MEASURE
SAVING

(MW/YR)
0.000
0.583
1.708
0. 151
1.975
0.241
0. 222
1.060
0. 357
0.353
0. 540
0.037
0. 152
0.033
0. 341
0.010
0.080
0. 103
0.075
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-Dec-93

ff OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE. BACK FACTOR

ENERGY USE CONVERSION CONSTANT (KWhWR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

20634

54%

30%

-8924.7
35.012

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTYPE SIZE (SQ. FT.)

OREGON
1

EXISTING
2100

AVERAGE
LEVELIZED

COST
(mills/RWh)

19. 253
19.436
23.927
38.010
40.451
41.029
41.299
41.627
41. 772
42.313
45.833
47.835
50. 124
57.376

RANKED MEASURES

ACH .7>A
DUCTSEAMNSULATE
WALLS RO>R11
REPLCE WNDW SG>VNYL
CLOCKTHERMOSTAT
C3CEILR17>49
C1 CEILR17>38
C4CEILR19>49
C2CEILR19>38
C5 CEIL R35>49
DOOR INSUL
HEAT PUMP AFTER A/C
WALLS R6>11
HEAT PUMP

MEASURE
SAVINGS
(MW/YR)

2. 625
0. 238
1.326
3.082
0. 437
0. 107
0.038
0.043
0.012
0.044
0. 269
0.055
0.063
0.048

LEVELIZED
COST

(mills/kWh)

19. 253
21.460
33. 621
57. 154
81, 108
82. 615
96.465

101.758
139.010
139. 903
149. 707
348. 733
349. 965

1320.968

CUMULATIVE
SAVINGS
(MW/YR)

2.625
2. 863
4. 189
7. 271
7. 707
7. 814
7. 853
7.895
7. 907
7. 951
8. 220
8. 275
8, 338
8.386



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FIRST
CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (Btuftr-F) COST($)

BASE CASE 811.00
ACH. 7>.4 712. 78 98. 22 321. 31
DUCT SEAL/INSULATE 703.89 49.38 180.06
WALLS RO>R11 654.27 198.47 1334. 17
RPLC WNDW SG>VNYL 538. 98 189. 00 2159. 83
C3CEILR17>49 534. 97 28. 64 473, 09
CLOCK THERMOSTAT 518. 64 21. 78 300. 10
C10EILR17>38 517. 81 20. 44 394. 24
C4CEILR19>49 515.61 22.90 465.92
C2CEILR19>38 515. 17 14. 70 408. 58
C5CEILR35>49 513.53 8.20 229.38
DOORINSUL 503. 45 11. 20 284.90
HEAT PUMP AFTER A/C 501.40 12.79 757.76
WALLS R6>11 499. 04 18. 18 1272. 12
HEAT PUMP 497. 25 12. 79 2870. 32

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE RATE

30
30
50
50
50
30
50
50
50
50
30
30
50
30

100%
18%
25%
61%
14%
75'A

7%
7%
3%

20%
90%
16%
13%
14%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

90)5
7900
7799
7236
5928
5882
5697
5681
5663
5658
5639
5525
5501
5475
S454

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

1115
101
563

1308
45

185
16
18
5

19
114

23
27
20

0. 067
0.067
0.057
0.057
0.057
0.067
0.057
0. 057
0.057
0.057
0.067
0.067
0. 057
0.067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0.000
19. 253
21. 460
33. 621
57. 154
82.615
81. 108
96.465

101. 758
139.010
139.903
149. 707
348.733
349. 965

1320.968

MEASURE
SAVING

(MW/YR)
0.000
2.625
0.238
1. 326
3.082
0. 107
0437
0.038
0.043
0.012
0.044
0. 269
0.055
0.063
0.048
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-D9C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE. BACK FACTOR

670

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FT.)

OREGON

1

NEW

1344

ENERGY USE CONVERSION CONSTANT (kWhWR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

-4186.4

27.436

AVERAGE

LEVELIZED
COST

(mllls/kWh) RANKED MEASURES

2. 043 SOLAR ORIENT.
3. 908 LTSQS WINDOWS

36. 756 LTSGS ENVELOPE
46. 351 INCRM. HEAT PUMP EFF.
64.872 WALL R26 A>R40 BDW
84.576 CLASS 20 WINDOW
89. 109 PASSIVE SOLAR DESIGN

MEASURE
SAVINGS
(MW/YR)

0.040
0.021
0. 101
0. 017
0.034
0.044
0.006

LEVELIZED CUMULATIVE
COST SAVINGS

(mills/kWh) (MW/YR)

2.043
7. 490

56. 744
136.084
163.803
179. 777
277. 161

0.040
0.061
0. 162
0. 179
0. 213
0. 257
0.263

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
LTSGS WINDOWS
LTSGS ENVELOPE
CLASS 20 WINDOW
WALL R26 A>R40 BDW
PASSV SOLAR DSGN
INCRM. HEAT PMP EFF

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
292. 00
272. 79 19. 21 20.00
262.79 10.00 30.77
214.7S 48.00 1383.03
193. 79 21.00 1551.00
177. 79 16.00 1335. 61
174. 84 2.95 417.00
166,58 8.26 461.58

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
30
70
30
70
70
30

100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%

VARIABLE
CAPITAL LEVELIZED MEASURE

USE SAVINGS RECOVERY COST SAVINQS

(kWh/YR) (kWhA'R) FACTOR (mllls/RWh) (MWA'R)
3825 - - 0.000 0.000
3298 527 0.054 2.043 0.040
3024 274 0.067 7.490 0.021
1707 1317 0.054 56. 744 0. 101
1130 576 0. 067 179. 777 0. 044
691 439 0. 054 163.803 0.034
610 81 0.054 277. 161 0.006
3S4 227 0.067 136.084 0.017



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-D8C-93

« OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

673

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOP/PE SIZE (SO. FT.)

OREGON

1

NEW

1848

ENERSY USE CONVERSION CONSTANT (kWhWR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/lir-F))/YR

-5239.4
41.9538

AVERAGE

LEVELIZED
COST

(mllls/kWh) RANKED MEASURES

1. 882 SOLAR ORIENT.
2. 545 SOLAR WINDOWS

31. 189 LTSGS ENVELOPE
33. 849 LTSGS WINDOWS
48. 404 WALL R26 A>R40 BDW
61. 249 CLASS 20 WINDOW
62, 440 INCRM. HEAT PUMP EFF.
66.693 PASSIVE SOLAR DESIGN

MEASURE
SAVINGS

(MW/YR)

0.044
0.021
0. 158
0.042
0. 103
0.087
0.009
0.006

LEVELIZED CUMULATIVE
COST SAVINGS

(mills/RWh) (MW/YR)

1. 882
3. 930

42. 976
48.002
85. 778

115. 561
125, 881
383. 506

0.044
0.065
0.223
0.265
0. 368
0.455
0. 464
0. 470

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
LTSGS WINDOWS
LTSQS ENVELOPE
INCRM. HEAT PMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW
PASSV SOIAR DSGN

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
416. 00
402. 37 13.63 20.00
395.83 6.53 20.00
382.83 13.00 392. 02
333.83 49.00 1641.02
331. 18 5. 84 461. 58
299. 18 32. 00 2139. 03
272. 18 27.00 1960. 11
270. 25 1.93 577. 00

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
30
70
30
70
30
70

100%
100'X.
loot.
100%
45%

100%
100%
100%

100%
100'X,
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

12213
11641
11367
10822
8766
8655
7313
6180
6099

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

572
274
545

2056
111

1343
1133

81

0.054
0.054
0.067
0.054
0.067
0.054
0.067
0.054

VARIABLE
LEVEUZED

COST
(millsAWh)

0.000
1. 882
3.930

48.002
42.976

125. 881
85.778

115. 561
383.506

MEASURE
SAVINGS
(MW/YR)

0.000
0.044
0.021
0.042
0. 158
0.009
0. 103
0.087
0.006
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-D9C-93

ffOF HOMES IN SECTOR MATCHING PROTOTfPE

FUEL FACTOR

TAKE-BACK FACTOR

1863

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FJ.}

OREGON

1

NEW

2352

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERQY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

-5808.6

48.6069

AVERAGE

LEVELIZED
COST

(mills/KWh) RANKED MEASURES

1. 040 SOLAR ORIENT.
1. 440 SOLAR WINDOWS

22. 675 LTSGS ENVELOPE
26.632 LTSGS WINDOWS
28. 584 INCRM. HEAT PUMP EFF.
39. 961 WALL R26 A>R40 BDW
54. 962 CLASS 20 WINDOW
59. 834 PASSIVE SOLAR DESIGN

MEASURE
SAVINGS

(MWA'R)

0.220
0.098
0. 414
0. 186
0.041
0. 217
0. 393
0.013

LEVELIZED CUMULATIVE
COST SAVINGS

(mills/kWh) (MWA'R)

1.040
2. 341

39.003
42. 188
71. 748
90. 219
99. S77

634. 204

0. 220
0. 318
0. 732
0.918
0. 959
1, 176
1. 569
1.582

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
LTSGS ENVELOPE
LTSGS WINDOWS
INCRM. HEAT PMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW
PASSV SOLAR DSGN

UA DELTA U/A
(Btu/hr-F) (Btu/hr-F)

497. 00
475. 71
466. 24
426. 24
408. 24
404. 23
383.23
345. 23
343.94

21.29
9. 46

40.00
18.00
8. 84

21. 00
38. 00

1.29

FIRST
INCRMT.
COST($)

20.00
20.00

1408. 55
552. 71
461. 58

1710.54
2762. 39

737.00

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
70
30
30
70
30
70

100%
100%
100%
100%
45%

100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

18349
17314
16854
14910
14035
13840
12819
10972
10909

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

1035
460

1944
875
195

1021
1847

63

0. 054
0.054
0.054
0. 067
0. 067
0.054
0. 067
0.054

VARIABLE
LEVELIZED

COST
(mllls/kWh)

0.000
1.040
2.341

39.003
42. 188
71. 748
90. 219
99.877

634.204

MEASURE
SAVINGS
(MW/YR)

0.000
0220
0.098
0.414
0. 186
0.041
0. 217
0.393
0. 013



Appendix B - Single Family Homes, Demand-Side Resources

FOR THE YEAR;

2014

DATE OF RUN:

02-Dac-93

» OF HOMES IN SECTOR MATCHING PROTOFi'PE

FUEL FACTOR

TAKE. BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

6643

73%

0%

-5031.3

45. 4327

STATE UTAH
CLIMATE ZONE 2
VINTAGE OF HOUSING EXISTING
PROTOTYPE SIZE (SQ. FT.) 850

AVERAGE

LEVELIZED
COST

(mills/RWh) RANKED MEASURES

0. 871 SOLAR ORIENT.
1. 235 SOLAR WINDOWS

23. 890 CODE>LTSGS ENVELOPE
34. 795 CLASS 50>LTSGS WINDW
34. 979 INCRM. HEAT PUMP EFF.
46. 023 WALL R26 A>R40 BDW
49. 155 PASSIVE SOLAR DESIGN
61.901 CLASS 20 WINDOW

MEASURE
SAVINGS
(MW/YR)

0. 144
0.059
0. 215
0. 114
0.002
0.054
0. 016
0.071

LEVEUZED CUMULATIVE
COST SAVINGS

(mills/kWh) (MW/YR)

0. 871
2. 119

45. 289
74. 714
88. 074

155.769
166. 297
170. 960

0. 144
0. 203
0.419
0.533
0. 535
0.589
0,605
0.675
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Appendix B - Single Family Homes, Demand-Side Resources

FIRST

CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (BtuAir-F) COST($)

BASE CASE 406.00
C1CEILRO>38 403. 91 209. 10 612. 35
C5CEILRO>R49 401.72 219.05 708.10
WALLS RO>R 11 385. 52 85. 25 713. 32
F1 FLOOR RO>R19 361.04 76.50 539.65
ACH.7>.4 324.32 36.72 321.31
C6CEILR15>R49 312.47 45.60 573. 44
C3CEILR15>R33 303. 21 35.60 564. 74
RPLC WNDW SG>VNYL 276.70 56.40 777.98
C7 CEIL R20>R49 270. 71 23.04 452. 61
WALLS R3>R11 267. 47 32.40 713. 32
CLOCK THERMOSTAT 245. 73 28.99 300. 10
C9CEILR38>49 242.94 9.95 226.30
C8CEILR37>49 241.92 11.31 262.37
DOORINSUL 231. 84 11. 20 256. 00
C3CEILR20>38 231.32 13.09 425.47
F2 FLOOR R11>RO 230. 05 14. 11 468. 52
C4CEILR37>38 230.04 1.36 226.30
HEAT PUMP 227.62 8.04 2870.32

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE RATE

50
50
50
50
30
50
50
30
50
50
30
50
50
30
50
50
50
30

1%
1%

19%
32%

100%
26%
26%
47%
26%
10%
75%
28%

9%
90%

4%
9%
1%

30%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE

(kWh/YR)
3595
3570
3543
3346
3048
2601
2456
2343
2021
1948
1908
1644
1610
1597
1475
1468
1453
1453
1423

CAPITAL
SAVINGS RECOVERY

(kWh/YR) FACTOR

25
27

197
298
447
144
113
323

73
39

265
34
12

123
6

15
0

29

0.057
0.057
0.057
0.057
0.067
0.057
0.057
0.067
0.057
0.057
0.067
0.057
0.057
0.067
0.057
0.057
0.057
0.067

VARIABLE
LEVELIZED

COST
(mllls/RWh)

0.000
13.650
15.067
39. 001
32.880
47. 993
58. 615
73. 940
75.657
91.564

102. 618
56. 775

106. 012
108. 128
125. 367
151. 501
154. 769
775. 599

1956.970

MEASURE
SAVINGS
(MW/YR)

0.000
0.019
0.020
0. 150
0. 226
0. 339
0. 109
0.085
0. 245
0.055
0.030
0. 201
0.026
0.009
0.093
0.005
0.012
0.000
0.022



Appendix B - Single Family Homes, Demand-Side Resources

FOR THE YEAR:

2014

DATE OF RUN:

OZ-Dec-93

(»OF HOMES IN SECTOR MATCHING PROTOT/PE

FUEL FACTOR

TAKE-BACK FACTOR

4954

73%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FT.)

UTAH

2

EXISTING

1350

ENER3Y USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (KWh/(Btu/hr-F))/YR

-6626.5

45. 5724

AVERAQE

LEVELIZED MEASURE LEVELIZED CUMULATIVE
COST SAVINGS COST SAVINGS

(mills/kWh) RANKED MEASURES (MW/YR) (mllls/kWh) (MW/YR)

0. 609 SOLAR WINDOWS 0. 116 0609 0. 116
0.985 SOLAR ORIENT. 0.028 2. 564 0. 144

28. 995 CODE>LTSGS ENVELOPE 0. 165 53. 374 0. 309
31. B44 PASSIVE SOLAR DESIGN 0.036 55. 971 0.346
38. 741 CLASS 50>LTSGS WINDOW 0. 116 59. 245 0.462
39. 144 INCRM. HEAT PUMP EFF. 0.005 79.448 0.466
46. 326 WALL R26 A>R40 BDW 0. 091 83. 066 0. 558
54.276 CLASS 20 WINDOW 0.077 111.906 0.634
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Appendix B - Single Family Homes, Demand-Side Resources

FIRST
CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (Btu/hr-F) COST($)

BASE CASE 587. 00
WALLS RO>R11 569. 78 132. 44 890. 33
F1 FLOOR RO>R19 519. 36 112, 05 857. 09
DUCT SEAL/INSULATE 514. 92 49. 38 180. 06
ACH . 7>.4 456.60 58.32 321. 31
C1CEILR8>38 449. 48 84.67 831. 49
C5CEILR8>49 442. 93 72. 77 955. 90
RPLC WNDW SG>VNYL 411. 64 89. 40 1135. 76
C6CEILR13>49 401. 10 55. 49 873.98
C2CEILR13>38 390.67 47.39 749. 57
CLOCK THERMOSTAT 369. 00 28. 90 300. 10
C7CEILR21>49 367. 89 27. 67 791. 04
F2 FLOOR R11>19 363.40 23. 65 691.20
C3CEILR21>38 362.42 19.58 597. 50
DOORINSUL 352.34 11.20 284.90
C8CEILR37>49 352.03 10.24 387.07
C9CEILR38>49 349.68 8. 10 359. 42
WALLS R6>11 346. 65 12. 13 848. 92
HEATPUMP 343. 11 11. 79 2870.32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

50
50
30
30
50
50
30
50
50
30
50
50
50
30
50
50
50
30

13%
45%

9%
100%

11%
9%

35%
19%
22%
75%

4%
19%
5%

90%
3%

29%
25%
30%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

5393
5183
4567
4513
3801
3714
3634
3252
3123
2996
2731
2717
2662
2650
2527
2524
2495
2458
2415

CAPITAL
SAVINGS RECOVERY
(KWh/YR) FACTOR

210
616

54
712

87
80

382
129
127
265

14
55
12

123
4

29
37
43

0.057
0.057
0.067
0.067
0.057
0,057
0.067
0.057
0.057
0.067
0.057
0.057
0.057
0.067
0.057
0. 057
0.057
0.067

VARIABLE
LEVEUZED

COST
(mllls/kWh)

0.000
31. 238
35.544
19. 939
30. 125
59. 745
61.040
69. 467
73. 188
73.498
56. 775

132.843
135.807
141. 801
139, 092
175. 648
206. 192
325. 203

1331.288

MEASURE
SAVINGS
(MW/YR)

0.000
0. 119
0. 348
0. 031
0.403
0.049
0.045
0. 216
0. 073
0.072
0. 150
0.008
0.031
0.007
0.070
0.002
0.016
0.021
0.024



Appendix B - Single Family Homes, Demand-Side Resources

FOR THE YEAR:

2014

DATE OF RUN:

02-D9C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWhWR)
ENERGY USE CONVERSION SLOPE (kWh/(Blu/hr-F))/YR

4181

73%

0%

-9506.6

44.9353

STATE UTAH
CLIMATE ZONE 2
VINTAGE OF HOUSING EXISTING
PROTOTYPE SIZE (SQ. FT.) 2100

AVERAGE

LEVELIZED
COST

(mills/RWh)

0. 424
0. 681

10.001
16. 913
19. 346
19.689
25. 749
35.651

RANKED MEASURES

SOLAR WINDOWS
SOLAR ORIENT.
CLASS 50>LTSGS WINDOW
CODE>LTSGS ENVELOPE
PASSIVE SOLAR DESIGN
INCRM. HEAT PUMP EFF.
WALL R26 A>R40 BOW
CLASS 20 WINDOW

MEASURE
SAVINGS
(MW/YR)

0.449
0. 110
0. 388
0. 787
0. 144
0. 017
0. 186
0. 336

LEVELIZED
COST

(mills/kWh)

0. 424
1. 731

23. 411
25.228
48, 570
56. B74
87.B02
96980

CUMULATIVE
SAVINGS

(MW/YR)

0. 449
0. 559
0. 947
1. 734
1.879
1.896
2.082
2.418
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Appendix B - Single Family Homes, Demand-Side Resources

FIRST
CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (Btu/hr-F) COST($)

BASE CASE 852. 00
ACH 7>. 4 753. 78 98. 22 321. 31
DUCT SEAUINSULATE 744. 89 49. 38 180. 06
WALLS RO>R11 695. 27 198.47 1334. 17
RPLC WNDW SG>VNYL 579.98 189.00 2159. 83
C3CEILR17>49 575.97 28.64 473. 09
CLOCK THERMOSTAT 553. 85 29. 50 300. 10
C1CEILR17>38 552. 42 20. 44 394. 24
C4CEILR19>49 550.82 22.90 465.92
C2CEILR19>38 550. 37 14. 70 408. 58
C5CEILR35>49 548. 73 8. 20 229. 38
DOORINSUL 538. 65 11. 20 284. 90
HEAT PUMP AFTER A/C 533. 09 18. 54 757. 76
WALLS R6>11 530.73 18. 18 1272. 12
HEAT PUMP 530. 73 18. 54 2870. 32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

30
30
50
50
50
30
50
50
50
50
30
30
50
30

100%
18%
25%
61%
14%
75%

7%
7%
3%

20%
90%
30%
13%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

7666
6491
6385
5791
4411
4363
4099
4082
4062
4057
4037
3917
3850
3822
3822

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

1175
106
594

1380
48

265
17
19

5

20
121
67
28
0

0.067
0,067
0.057
0.057
0.057
0.067
0. 057
0.057
0.057
0.057
0.067
0.067
0.057
0.067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0.000
18. 257
20. 351
31. 882
54. 199
78. 344
56.775
91. 478
96. 496

131.823
132.669
141. 966
228. 158
331. 870

0.000

MEASURE
SAVINGS
(MW/YR)

0.000
0.561
0.051
0.283
0658
0023
0. 126
0.008
0.009
0.003
0009
0,058
0.032
0.013
0.000



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-D8C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

1022

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. FT.)

UTAH

2

NEW

1344

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

-5031.3

28.8509

AVERAGE

LEVELIZED
COST

(mllls/RWh)

0. 871
1. 235

23. 890
34. 795
34.979
46. 023
49. 155
61.901

RANKED MEASURES

SOLAR ORIENT.
SOLAR WINDOWS
CODE>LTSQS ENVELOPE
CLASS 50>LTSGS WNDWS
INCRM. HEAT PUMP EFF.
WALL R26 A>R40 BDW
PASSIVE SOLAR DESIGN
CLASS 20 WINDOW

MEASURE
SAVINGS
(MW/YR)

0. 144
0.059
0. 215
0. 1)4
0.002
0,054
0.016
0.071

LEVELIZED CUMULATIVE
COST SAVINGS

(mills/kWh) (MW/YR)

0.871
2. 119

45. 289
74. 714
88.074

155.769
166. 297
170.960

0. 144
0.203
0. 419
0.533
0.535
0.589
0.605
0.675

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
CODE>LTSSS ENVLP
CLSS 50>LTSGS WDW
PASSV SOLAR DSQN
WALL R26 A>R40 BDW
CLASS 20 WINDOW
INCRM. HEAT PMP EFF

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
420. 00
377. 16 42, 84 20. 00
359. 55 17. 61 20. 00
295. 55 64.00 1553. 27
261.55 34.00 1097.43
256. 87 4. 68 417. 00
240. 87 16.00 1335. 61
219.87 21.00 1551.00
219.32 12. 13 461.58

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
70
30
70
70
30
30

100%
100%
100%
100%
100%
100%
100%

5%

100%
100%
100%
100%
100%
100%
100%
100%

USE

(kWh/YR)
7086
5850
5342
3496
2515
2380
1918
1312
1296

CAPITAL
SAVINGS RECOVERY
(KWh/YR) FACTOR

1236
508

1846
981
135
462
606

16

0.054
0.054
0.054
0.067
0.054
0.054
0.067
0.067

VARIABLE
LEVELIZED

COST
(mills/RWh)

0.000
0. 871
2. 119

45. 289
74. 714

166. 297
155. 769
170.960
88.074

MEASURE
SAVINGS
(MW/VR)

0.000
0. 144
0.059
0. 215
0. 114
0.016
0.054
0. 071
0. 002
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN;

02-D9C-93

» OF HOMES IN SECTOR MATCHING PROTOTi'PE

FUEL FACTOR

TAKE-BACK FACTOR

576

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOPKPE SIZE (SQ. FT.)

UTAH

2

NEW

1848

ENERGY USE CONVERSION CONSTANT (kWhWR)
ENERGY USE CONVERSION SLOPE (RWh/(Btu/hr-F))/YR

-6543.6

43.3237

AVERAGE

LEVELIZED MEASURE
COST SAVINGS

(mllls/kWh) RANKED MEASURES (MW/YR)

0.609 SOLAR WINDOWS 0. 116
0.985 SOLAR ORIENT. 0.028

28. 995 CODE>LTSQS ENVELOPE 0. 165
31. 844 PASSIVE SOLAR DESIQN 0. 036
38. 741 CLASS 50>LTSGS WINDWS 0. 116
39. 144 INCRM. HEAT PUMP EFF 0. 005
46. 326 WALL R26 A>R40 BOW 0. 091
54. 276 CLASS 20 WINDOW 0.077

LEVELIZED CUMULATIVE
COST SAVINGS

(mills/kWh) (MW/YR)

0.609
2.564

53.374
55. 971
59, 245
79.448
83.066

111.906

0. 116
0. 144
0.309
0. 346
0. 462
0. 466
0. 558
0.634

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
CODE>LTSGS ENVLP
CLSS 50>LTSGS WDW
PASSV SOLAR DSGN
INCRM. HEAT PMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
455.00
445.31 9.69 20.00
404. 52 40.79 20. 00
346. 52 58.00 2491. 17
305. 72 40. 80 1568.09
292.91 12.81 577. 00
291. 29 8.96 461.58
259.29 32.00 2139. 03
232.29 27.00 1960. 11

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
70
30
70
30
70
30

100%
100%
100%
100%
100%

18%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

13169
12749
10982
8469
6701
6146
6076
4690
3520

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

420
1767
2513
1768
555

70
1386
1170

0.054
0.054
0.054
0.067
0.054
0.067
0.054
0. 067

VARIABLE
LEVELIZED

COST
(mllls/kWh)

0.000
2.564
0.609

53.374
59. 245
55.971
79. 448
83.066

111.906

MEASURE
SAVINGS
(MW/YR)

0.000
0.028'
0. 116
0. 165
0. 116
0.036
0.005
0.091
0. 077



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-Dec-93

«OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

1548

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FT.)

UTAH

2

NEW

2352

ENERGY USE CONVERSION CONSTANT (KWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

-7223.2

50.0591

AVERAGE

LEVEUZED MEASURE
COST SAVINGS

(mills/kWh) RANKED MEASURES (MW/YR)

0. 424 SOLAR WINDOWS 0. 449
0. 681 SOLAR ORIENT. 0. 110

10.001 CLASS 50>LTSGS WINDOW 0.388
16. 913 CODE>LTSGS ENVELOPE 0, 787
19. 346 PASSIVE SOLAR DESIGN 0. 144
19. 689 INCRM. HEAT PUMP EFF 0. 017
25. 749 WALL R26 A>R40 BDW 0. 186
35.651 CLASS 20 WINDOW 0.336

LEVELIZED CUMULATIVE
COST SAVINGS

(mllls/RWh) (MW/YR)

0. 424
1. 731

23. 411
25.228
48. 570
56. 874
87. 602
96.980

0.449
0.559
0. 947
1. 734
1. 879
1.896
2.082
2.418

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
CODE>LTSGS ENVLP
CLSS 50>LTSGS WDW
PASSV SOLAR DSGN
INCRM. HEAT PMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
551.00
538. 57 12.43 20.00
487.83 50.74 20.00
398.83 89.00 2087.75
354.93 43.90 770. 37
338.62 16.32 737. 00
336.66 10.83 461.58
315,66 21.00 1710. 54
277.66 38.00 2762.39

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
70
30
70
30
70
30

100%
100%
100%
100%
100%

18%
100%
100%

100%
100%
100%
100%
100%
loo'x,
100%
100'X,

USE
(kWh/YR)

20359
19737
17197
12742
10545
9728
9629
8578
6676

CAPITAL
SAVINGS RECOVERY
(RWh/YR) FACTOR

622
2540
4455
2198
817

9S
1051
1902

0.054
0.054
0.054
0.067
0.054
0.067
0.054
0. 067

VARIABLE
LEVELIZED

COST
(mllls/kWh)

0.000
1. 731
0. 424

25. 228
23, 411
48. 570
56. 874
87.602
96.980

MEASURE
SAVINGS
(MW/YR)

0.000
0. 110
0. 449
0. 787
0.388
0. 144
0.017
0. 186
0.336
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-D8C-93

» OF HOMES IN SECTOR MATCHING PROTOTCPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))A'R

8529

8%

30%

-4943

35.2623

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FT.)

WASHINGTON

2

EXISTING

850

AVERAGE

LEVELIZED
COST

(mills/kWh) RANKED MEASURES

7. 335 C)CEILRO>38
7. 724 C5 CEIL RO>R49

16. 188 F1 FLOOR RO>R19
17.906 WALLS RO>R 11
21. 450 ACH. 7>.4
22. 723 C6CEILR15>R49
24. 255 C3CEILR15>R38
27.617 RPLC WNDW SQ>VNYL
28. 572 C7CEILR20>R49
29, 194 WALLS R3>RI1
29. 741 C9 CEIL R38>49
29. 944 C8 CEIL R37>49
32, 419 DOOR INSUL
34.899 CLOCK THERMOSTAT
35.050 03 CEIL R20>38
35. 426 F2 FLOOR R11>R19
35. 458 C4 CEIL R37>33
50.806 HEAT PUMP

MEASURE
SAVINGS
(MW/YR)

0. 046
0.048
0.540
0.357
0.810
0. 262
0.204
0. 535
0. 132
0.071
0.061
0.022
0. 222
0. 180
0. 012
0.028
0. 000
0.020

LEVEUZED CUMULATIVE
COST SAVINQS

(mills/kWh) (MW/YR)

7. 335
8.096

17.668
20.957
25. 789
31, 496
39. 731
40.654
49. 201
55. 141
56.965
58. 102
67.365
81, 108
81. 408
83. 164

416. 763
2848. 783

0.046
0. 094
0. 635
0. 992
1. 802
2. 064
2. 268
2. 853
2. 985
3.056
3. 118
3. 140
3. 363
3. 543
3. 555
3. 583
3. 583
3.603



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FIRST
CONSERVATION UA DELTA U/A INCRMT.

MEASURES (Btu/hr-F) (Btu/hr-F) COST($)
BASE CASE 388.00
C1CEILRO>38 385.91 209. 10 612.35
C5CEILRO>R49 383. 72 219.05 708. 10
WALLS RO>R11 367. 52 85. 25 713. 32
F1 FLOOR RO>R19 343.04 76.50 539.65
ACH.7>.4 306.32 36.72 321.31
C6CEILR15>R49 294. 47 45, 60 573. 44
C3CEILRt5>R38 285.21 35.60 564.74
RPLC WNDW SO>VNYL 258.70 56.40 777.98
C7 CEIL R20>R49 252. 71 23.04 452. 61
WALLS R3>R11 249. 47 32.40 713. 32
CLOCK THERMOSTAT 241. 29 10. 90 300. 10
C9CEILR38>49 238. 51 9. 95 226. 30
C8CEILR37>49 237. 49 11. 31 262. 37
DOORINSUL 227. 41 11. 20 256. 00
C3CEILR20>38 226.88 13.09 425.47
F2 FLOOR R11>R19 225. 61 14. 11 468. 52
C4CEILR37>38 225.60 1.36 226.30
HEAT PUMP 224. 7) 2, 97 2870, 32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

50
50
50
50
30
50
50
30
50
50
30
50
50
30
50
50
50
30

1%
1%

19%
32%

100%
26%
26%
47%
26%
10%
75%
28%

9%
90%
4%
9%
1%

30%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

8022
7975
7B25
7558
7003
6171
5903
5693
6092
4957
4883
4698
4635
4612
4383
4371
4343
4342
4322

CAPITAL
SAVINGS RECOVERY
(KWh/YR) FACTOR

47
50

367
555
832
269
210
601
136
73

185
63
23

228
12
29

0

20

0.057
0.057
0.057
0.057
0. 067
0.057
0. 057
0. 067
0.057
0. 057
0.067
0.057
0.057
0.067
0.057
0.057
0.057
0.067

VARIABLE
LEVELIZED

COST

(mllls/kWh)
0.000
7. 335
8. 096

20. 957
17. 668
25. 789
31.496
39. 731
40. 654
49. 201
55. 141
81. 108
56.965
58. 102
67. 365
81. 408
83. 164

416. 763
2848. 783

MEASURE
SAVINGS

(MW/YR)
0.000
0.046
0.048
0.357
0.540
0.810
0.262
0.204
0. 585
0. 132
0. 071
0. 180
0.061
0. 022
0. 222
0.012
0.028
0.000
0.020
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-D6C-93

ffOF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE. BACK FACTOR

8583

31%

30%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. Ff.)

WASHINGTON

2

EXISTINO

1350

ENERQY USE CONVERSION CONSTANT (kWhrt'R)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

-6437.5

35.6846

AVERAGE

LEVELKED
COST

(mllls/KWh)

14. 191
20.927
21. 208
22. 789
23. 810
24. 702
29. 116
30. 419
31. 582
34. 164
34. 485
35. 798
38.657
38.929
39.047
40. 165
42.693
56.919

RANKED MEASURES

DUCTSEAL/INSULATE
ACH 7>.4
WALLS RO>R11
Ft FLOOR RO>R19
C1 CEIL R8>38
C5 CEIL R8>49
RPLCWNDWSG>VNYL
C6CEILR13>49
C2CEILR13>38
CLOCK THERMOSTAT
C7CEILR21>49
F2 FLOOR R11>19
DOOR INSUL
C3CEILR21>38
08 CEIL R37>49
C9 CEIL R38>49
WALLS R8>11
HEAT PUMP

MEASURE
SAVINGS
(MW/YR)

0.075
0. 98)
0. 289
0. 848
0. 120
0. 110
0. 526
0. 177
0. 175
0. 182
0.019
0.076
0. 169
0.016
0.005
0.039
0.051
0.026

LEVELIZED CUMULATIVE
COST SAVINGS

(mills/kWh) (MW/YR)

14. 191
21. 440
22. 232
25. 297
42. 521
43.442
49.440
52.088
52.309
81. 108
94. 546
96.655
98. 993

100.921
125.010
146. 749
231.449

2205.332

0. 075
1.055
1. 345
2. 193
2. 312
2422
2.948
3. 126
3. 301
3. 483
3.501
3. 577
3. 746
3. 763
3. 768
3. 807
3. 858
3.884



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FIRST
CONSERVATION UA DELTA U/A INCRMT.

MEASURES (Btu/hr-F) (Btu/hr-F) COST($)
BASE CASE 528.00
WALLS RO>R11 510.78 132.44 890. 33
F1 FLOOR RO>R19 460, 36 112. 05 857. 09
DUCTSEAL/INSULATE 455. 92 49. 38 180, 06
ACH. 7>.4 397.60 58.32 321. 31
C1CEILR8>38 390.48 64.67 831.49
C5CEILR8>49 383.93 72.77 955. 90
RPLC WNDW SQ>VNYL 352.64 89.40 1135. 76
C6CEILR13>49 342. 10 55. 49 873. 98
C2CEILR13>38 331.67 47.39 749. 57
CLOCK THERMOSTAT 320. 87 14. 40 300. 10
C7CEILR21>49 319.77 27.67 791. 04
F2 FLOOR R11>19 315.27 23.65 691. 20
C3CEILR21>38 314.30 19. 58 597. 50
DOORINSUL 304. 22 11.20 284.90
C8CEILR37>49 303.91 10.24 387.07
C9CEILR38>49 301.56 8. 10 359. 42
WALLS R6>11 298.53 12. 13 848.92
HEAT PUMP 297, 01 5. 07 2870. 32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

50
50
30
30
50
50
30
50
50
30
50
50
50
30
50
50
50
30

13%
45%

9%
100%

11%
9%

35%
19%
22%
75%

4%
)9%
5%

90%
3%

29%
25%
30%

100%
100%
100%
100%
100%
100%
100%
100%
t00%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE

(kWh/YR)
8522
8226
7361
7285
6284
6162
6049
5512
5331
5)52
4967
4948
4871
4854
4681
4676
4636
4584
4558

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

295
865

76
1001

122
112
537
181
179
185

19
77
17

173
5

40
52
26

0.057
0.087
0. 067
0.067
0. 057
0.057
0. 067
0. 057
0.057
0. 067
0.057
0.057
0.057
0.067
0.057
0.057
0.057
0.067

VARIABLE
LEVELIZED

COST

(mills/RWh)
0.000

22.232
25. 297
14. 191
21.440
42. 521
43. 442
49. 440
52. 088
52.309
81. 108
94. 54S
96.655

100. 921
98. 993

125. 010
146. 749
231.449

2205. 332

MEASURE
SAVINGS
(MW/YR)

0.000
0.289
0.848
0.075
0.981
0. 120
0. 110
0. 526
0.177
0. 175
0. 182
0.019
0.076
0. 016
0. 169
0.005
0.039
0.051
0.026
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-Dec-93

(t OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

9599

28%

30%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FT.)

WASHINGTON

2

EXISTING

2100

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE <kWh/(Btu/hr-F))/YR

.8924.7

35.012

AVERAGE

LEVELIZED MEASURE
COST SAVINGS

(mills/kWh) RANKED MEASURES (MWWR)

HEAT PUMP 0. 000
12. 450 ACH. 7>. 4 1. 889
12. 568 DUCTSEAUINSULATE 0. 171
15. 472 WALLS RO>R11 0. 954
24. 579 REPLACE WINDOW SG>VIN' 2. 2)7
24.998 C3CEILR17>49 0.077
25. 191 C1CEILR17>38 0.028
25. 424 C4CEILR19>49 0.031
27. 454 CLOCK THER»10STAT 0. 203
27. 549 C2CEILR19>38 0. 008
27. 903 C5 CEIL R35>49 0. 032
30. 205 DOOR INSUL 0. 194
31. 728 WALLS R6>11 0. 045
34. 290 HEAT PUMP AFTER A/C 0.048

LEVELIZED CUMULATIVE
COST SAVINGS

(mllls/kWh) (MW/YR)

0.000
12. 450
13. 877
21. 741
36.959
53.423
62.379
65.801
81. 108
89. 891
90. 468
96. 808

226. 304
344. 781

1.889
2.060
3. 014
5. 231
5.308
5.335
5.366
5.569
5. 578
5.609
5.803
5. 848
5.897



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FIRST
CONSERVATION UA DELTA U/A INCRMT.

MEASURES (Btutir-F) (Blu/hr-F) COST($)
BASE CASE 811.00
ACH. 7>.4 712. 78 98.22 321. 31
DUCTSEAUINSULATE 703. 89 49. 38 180. 06
WALLS RO>R11 654, 27 198. 47 1334. 17
RPLC WNDW SG>VNYL 538.98 189.00 2159. 83
C3CEILR17>49 534.97 28.64 473. 09
CLOCK THERMOSTAT 524. 41 14.08 300. 10
C1CEILR17>38 522. 98 20. 44 394. 24
C4CEILR19>49 521. 38 22. 90 465. 92
C2CEILR19>38 520.94 14. 70 408.58
C5CEILR35>49 519.30 820 229. 38
DOORINSUL 509. 22 It.20 284. 90
HEAT PUMP AFTER A/C 506. 71 8.36 757. 76
WALLS R6> 11 504.35 18. 18 1272. 12
HEAT PUMP 504.35 8. 36 2870.32

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

30
30
50
50
50
30
50
50
50
50
30
30
50
30

100%
18%
25%
61%
14%
75%

7%
7%
3%

20%
90V,
30%
13%
0%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

USE

(kWh/YR)
13941
12217
12061
11190
9167
9097
8912
8886
8858
8851
8822
8645
8601
8559
8559

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

1724
156
871

2023
70

185
25
28
8

29
177
44
41

0

0.067
0.067
0.057
0.057
0.057
0. 067
0. 057
0.057
0.057
0.057
0.067
0.067
0, 057
0.067

VARIABLE
LEVELIZED

COST
(millsAWh)

0.000
12. 450
13. 877
21. 741
36.959
53.423
81. 108
62.379
65. 801
89, 891
90. 468
96.808

344. 781
226. 304

0000

MEASURE
SAVINGS

(MW/YR)
0.000
1. 889
0. 171
0.954
2. 217
0. 077
0.203
0.028
0. 031
0.008
0.032
0. 194
0.048
0.045
0.000
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-DSC-93

* OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

219

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FT.)

WASHINGTON

2

NEW

1344

ENERGY USE CONVERSION CONSTANT (kWhWR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

-4186.4

27.436

AVERAGE

LEVELIZED
COST

(mills/kWh)

2.043
3.908

36.756
46. 351
64. 872
84. 576
89. 109

RANKED MEASURES

SOLAR ORIENT.
LTSQS WINDOWS
LTSQS ENVELOPE
INCRM. HEAT PUMP EFF.
WALL R26 A>R40 BDW
CLASS 20 WINDOW
PASSIVE SOLAR DESIGN

MEASURE
SAVINGS
(MW/YR)

0.013
0.007
0. 033
0.006
0. 011
0.014
0.002

LEVELIZED CUMULATIVE
COST SAVINGS

(mlllsAWh) (MW/YR)

2.043
7,490

56. 744
136. 084
163.803
179. 777
277. 161

0.013
0.020
0.053
0.059
0. 070
0. 084
0.086

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
LTSGS WINDOWS
LTSGS ENVELOPE
CLASS 20 WINDOW
WALL R26 A>R40 BDW
PSSV SOLAR DSQN
INCRM. HEAT PMP EFF

UA DELTA U/A

(BtuAir-F) (Btu/hr-F)
292. 00
272. 79
262. 79
214. 79
193. 79
177. 79
174.84
166.58

19. 21
10.00
48.00
21. 00
16.00
2.95
8.26

FIRST
INCRMT.
COST($)

20.00
30. 77

1388.03
1551.00
1335. 61
417. 00
461. 58

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
30
70
30
70
70
30

100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%

VARIABLE
CAPITAL LEVELIZED MEASURE

USE SAVINGS RECOVERY COST SAVINGS

(KWh/YR) (kWh/YR) FACTOR (mllte/kWh) (MW/YR)
3825 - - 0.000 0.000
3298 527 0.054 2.043 0.0)3
3024 274 0.067 7.490 0.007
1707 1317 0.054 56. 744 0.033
1130 576 0.067 179. 777 0.014
691 439 0. 054 163.803 0.011
610 81 0. 054 277. 161 0. 002
384 227 0.067 136.084 0.006



Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014
DATE OF RUN:

02-D9C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

174

0%

0%

STATE

CLIMATE ZONE
VINTAGE OF HOUSING

PROTOTYPE SBE (SO. FT.)

WASHINGTON

2

NEW

1848

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr. F))/YR

-5239.4

41.9538

AVERAGE
LEVELIZED

COST

(mllls/RWh) RANKED MEASURES

1. 882 SOLAR ORIENT.
2. 545 SOLAR WINDOWS

31. 189 LTSGS ENVELOPE
33. 849 LTSGS WINDOWS
48.404 WALL R26 A>R40 BDW
61. 249 CLASS 20 WINDOW
62. 187 INCRM. HEAT PUMP EFF.
66. 460 PASSIVE SOLAR DESIGN

MEASURE
SAVINGS
(MW/YR)

0. 011
0.005
0.041
0.011
0.027
0. 022
0.002
0.002

LEVELIZED CUMULATIVE
COST SAVINGS

(mllls/kWh) (MW/YR)

1. 882
3. 930

42. 976
48002
85. 778

115.561
125. 881
383.506

0.011
0. 017
0.058
0068
0.095
0. 118
0. 119
0. 121

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
LTSGS WINDOWS
LTSGS ENVELOPE
INCRM. HEAT PMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW
PSSV SOLAR DSGN

FIRST
UA DELTA U/A INCRMT.

(Btu/hr-F) (Btu/hr-F) COST($)
416. 00
402.37 13.63 20.00
395.83 6.53 20.00
382.83 13.00 392. 02
333.83 49.00 1641.02
331. 76 5. 84 461.58
299. 76 32. 00 2139. 03
272. 76 27.00 1960. 11
270.83 1.93 577.00

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
30
70
30
70
30
70

100%
100%
100%
100%
36%

100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%

USE
(KWh/YR)

12213
11641
11367
10822
8766
8679
7337
6204
6123

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

572
274
545

2056
87

1343
1133

81

0.054
0.054
0.067
0.054
0.067
0. 054
0.067
0.054

VARIABLE
LEVELIZED

COST
(mllls/kWh)

0.000
1.882
3.930

48.002
42. 976

125. 881
85. 778

115.561
383.506

MEASURE
SAVINGS
(MW/YR)

0.000
0.011
0.005
0.011
0.041
0.002
0.027
0.022
0. 002
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Appendix B - Single Family Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-Dec-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

568

0%

0%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOPTPE SIZE (SO. FT.)

WASHINGTON

2

NEW

2352

ENERGY USE CONVERSION CONSTANT (RWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

-5808.6

48.6069

AVERAGE

LEVELIZED
COST

(mllls/RWh)

1.040
1.440

22.675
26632
28. 177
39. 717
54. 866
59.766

RANKED MEASURES

SOLAR ORIENT.
SOLAR WINDOWS
LTSGS ENVELOPE
LTSGS WINDOWS
INCRM. HEAT PUMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW
PASSIVE SOLAR DESIGN

MEASURE
SAVINGS
(MW/YR)

0.067
0.030
0. 126
0.057
0.010
0.066
0. 120
0.004

LEVELIZED CUMULATIVE
COST SAVINGS

(mllls/kWh) (MW/YR)

1.040
2.341

39.003
42. 188
71. 748
90. 219
99. 877

634. 204

0.067
0.097
0. 223
0.280
0. 290
0.356
0.476
0.4SO

CONSERVATION
MEASURES

BASE CASE
SOLAR ORIENT.
SOLAR WINDOWS
LTSQS ENVELOPE
LTSGS WINDOWS
INCRM. HEAT PMP EFF
WALL R26 A>R40 BDW
CLASS 20 WINDOW
PSSV SOLAR DSGN

FIRST
UA DELTA U/A INCHMT.

(Btu/hr. F) (Btu/hr-F) COST($)
497. 00
475. 71 21. 29 20. 00
466. 24 9.46 20.00
426. 24 40.00 1408.55
408. 24 18.00 552. 71
405. 10 8.84 461.58
384. 10 21. 00 1710. 54
346. 10 38.00 2762. 39
344.81 1.29 737.00

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

70
70
70
30
30
70
30
70

100%
100%
100%
100%
36%

100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%

USE
(KWh/YR)

18349
17314
16854
14910
14035
13882
12861
11014
10952

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

1035
460

1944
875
153

1021
1847

63

0.054
0.054
0.054
0.067
0.067
0.054
0.067
0.054

VARIABLE
LEVELIZED

COST
(mills/kWh)

0.000
1.040
2. 341

39.003
42. 183
71. 748
90. 219
99.877

634.204

MEASURE
SAVINGS
(MW/YR)

0.000
0.067
0.030
0. 126
0.057
0.010
0.066
0. 120
0. 004
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN:
02-D8C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE 946

FUEL FACTOR 69. 30%

TAKE-BACK FACTOR 30.00%

ENERGY USE CONVERSION CONSTANT (kWh'YR) -5124. 80
ENERGY USE CONVERSION SLOPE (KWh/(Btu/hr-F))/YR 52. 36

STATE MONTANA
CLIMATE ZONE 3
VINTAGE OF HOUSINQ EXISTING
PROTOT/PE SIZE (SOFT) 924

AVERAGE
LEVELIZED RANKED MEASURES

COST (LEAST UNITLEVELIZED
(mUlsfltWh) COST (VLC) CRITERIA)

28.680 WEATHERSTRIP
29. 714 BLOW WALL R4>R)1
33.483 BLOW BELLY R2»R30
33.880 DUCT SEALING
39. 545 BLOW CLING R19>R30
44.809 REPLACE WNOW U>.40
47.234 ROOF CAP> R30

ANNUAL VARIABLE
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS
(MWWR) (mllls/XWh) (MW/YR)

0.007
0.098
0. 105
0. 010
0.057
0.070
0, 012

28. 680
29. 786
37. 246
42.429
61. 489
65. 480

115.657

0, 007
0, 105
0. 210
0.220
0. 277
0.347
0.359

FIRST
CONSERVATION UA DELTA UA INCRMT. MEASURE MEASURE PENETRATION USE
MEASURES (Btu/hr-F) (Btu/hr-F) COST($) LIFE(YRS) ACCEPTANCE RATE (kWh/YR)

BAS CAS 463 - - - - - 5869
WEATHERSTRIP 457 18.70 $90.37 30 30% 100% 5806
BLOW BELLY R2>R30 371 101. 00 633. 86 30 86% 100% 4833
DUCT SEALING 363 11.46 81.32 30 70% 100% 4743
BLOW WALL R4>R11 282 162. 00 813. 06 30 50% 100% 3834
RPLC WNDWS U>. 40 224 86.50 954. 36 30 67% 100% 3182
BLOW CEIL R19>R30 177 101.20 1048.50 30 46% 100% 2656
ROOFCAP>R30 167 101. 20 1972. 16 30 10% 100% 2542

VARIABLE ANNUAL
CAPITAL LEVEUZED MEASURE

SAVINGS RECOVERY COST SAVINGS
(kWh/YR) FACTOR (mlllsAWh) (MW/YR)

63
973
90

909
652
526
114

0.067
0. 067
0.067
0.067
0.067
0.067
0.067

28.680
37. 246
42. 429
29.786
65.480
61.489

115. 657

0.007
0. 105
0.010
0.098
0.070
0.057
0. 0)2
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN:
02-Dec-93

(f OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

1

0.00%

0.00%

STATE MONTANA
CLIMATE ZONE 3
VINTAGE OF HOUSING NEW
PROTOTyPE SIZE (SQ. FT.) 924

ENERQY USE CONVERSION CONSTANT (kWh/YR) -5124. 80
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR 52. 36

AVERAGE
LEVELIZED

COST
(mllls/RWh)

29. 758
31.869
66.988

RANKED MEASURES
(LEAST UNIT LEVELIZED
COST (VLC) CRITERIA)

WALLR19>R21
ATTIC R38>R49
CLASS 20 WINDOWS

ANNUAL VARIABLE
MEASURE LEVELIZED
SAVINGS COST
(MW/YR) (mllls/kWh)

0.000
0.000
0.000.

29. 758
36.090
82.039

CUMULATIVE
SAVINGS
(MW/YR)

0.000
0.000
0.000

CONSERVATION
MEASURES

BASE CASE
WALL R19>R21
ATTIC R38>R49
CLASS 20 WINDOWS

UA DELTA U/A
(Btu/hr-F) (Btu/hr-F)

200
19G 4.00
194 2. 00
180 14.00

FIRST
INCRMT.
COST($)

$107. 12
64. 96

1033. 62

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE

45
45
45

wo%
100%
100%

USE
RATE (RWh/YR)

5348
100% 5138
100% 5033
100% 4300

SAVINGS
(kWh/YR)

209
105
733

CAPITAL
RECOVERY

FACTOR

0. 058
0.058
0.058

VARIABLE
LEVELIZED

COST
(mllls/kWh)

0.000
29.758
36.090
82.039

ANNUAL
MEASURE
SAVINGS
(MW/YR)

0.000
0.000
0. 000

0. 000
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN;
02-D9C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

1

0.00%

0. 00%

STATE MONTANA
CLIMATE ZONE 3
VINTAGE OF HOUSING NSV
PROTOTYPE SIZE (SQ. FT.) 1344

ENERSY USE CONVERSION CONSTANT (kWhA'R) -6848. 60
ENERGY USE CONVERSION SLOPE (KWh/(Btu/hr-F))/YR 52. 66

AVERAGE
LEVELIZED

COST
(mlllsftWh)

RANKED MEASURES
(LEAST UNIT LEVELIZED
COST (VLC) CRITERIA)

HEAT PUMP W/0 AC
7. 831 HEAT PUMP AFTER AC CRED

15.352 WALLR19>R21
23.614 AFTIC R38>R49
66. 737 CLASS 20 WINDOWS

ANNUAL VARIABLE
MEASURE LEVELIZED
SAVINGS COST

(MW/YR) (mllls/RWh)

0. 000
0.000
0.000
0.000
0.000

0. 000
7. 831

28. 963
54. 567
92. 321

CUMULATIVE
SAVINGS
(MW/YR)

0.000
0.000
0.000
0.000

CONSERVATION UA

MEASURES (Btu/hr-F)
BASE CASE 293
HT PMP AFTR AC CRD 286
WALL R19>R21 282
HEAT PUMP W/0 AC 282
ATTIC R38>R49 279
CLASS 20 WINDOWS 255

FIRST
DELTA U/A INCRMT.

(Btu/hr-F) COST($)

120. 65
4.00

119. 00
3.00

24.00

$744. 91
104. 84

3280. 55
148. 15

1747. 01

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE

30
45
30
45
30

6%
100%

0%
100%
100%

RATE

100%
100%
100%
100%
100%

USE

(kWh/YR)
8580
8198
7988
7988
7830
6566

VARIABLE
CAPITAL LEVELIZED

SAVINGS RECOVERY
(kWh/YR) FACTOR

381
211

0

158
1264

0.067
0.058
0.067
0. 058
0.067

COST
(millsAWh)

0.000
7. 83)

28.963
0.000

54.567
92. 321

ANNUAL
MEASURE
SAVINGS
(MW/YR)

0.000
0.000
0.000
0.000
0.000
0.000

MHMONN. XLS PacifiCorp RAMPP-3 Procass Pago C.3



Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN:
OS-Dec-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

22, 972

54.40%

30. 00%

STATE OREGON
CLIMATE ZONE 1
VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ. FT.) 924

ENERGY USE CONVERSION CONSTANT (kWh/YR) -3692.60
ENERGY USE CONVERSION SLOPE (RWh/(Btu/hf-F))/YR 29.04

AVERAGE
LEVELIZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(mills/kWh) COST (VLC) CRITERIA)

28. 565 DUCT SEALING
31.297 WEATHERSTRIP
35. 438 BLOW WALL R4>R11
40. 280 BLOW BELLY R7>R30
45. 249 REPLACE WINDOWS U>. 40
49. 453 BLOW CEILING R7>R30
52. 772 ROOF CAP> R30

ANNUAL VARIABLE
MEASURE LEVELIZED
SAVINGS COST

(MW/YR) (mills/kWh)

0. 176
0, 136
1. 784
2.055
1, 428
0.925
0. 245

28. 565
34.820
36. 162
45. 219
59. 691
74. 799

140.692

CUMULATIVE
SAVINGS
(MW/YR)

0. 176
0. 312
2. 096
4. 151
5. 579
6.504
6.750

FIRST
CONSERVATION UA DELTA U/A INCRMT. MEASURE MEASURE PENETRATION USE

MEASURES (BtuAlr-F) (Blu/hr-F) COST($) LIFE(YRS) ACCEPTANCE RATE (kWh/YR)
BASE CASE 539 - - - - - 5453
DUCTSEALING 532 20.66 $81.92 30 35% 100% 5386
BLOW WALL R4>R 11 458 162. 00 813. 06 30 45% 100% 4706
WEATHERSTRIP 453 18. 70 90.37 30 30% 100% 4654
BLOW BELLY R7>R30 368 101. 00 633.86 30 84% 100% 3870
RPLC WNDWS U>. 40 309 115. 20 954. 36 30 51% 100% 3326
BLOW CEILING R7>R30 271 101. 00 1048. 50 30 38% 100% 2973
ROOFCAP>R30 261 101. 00 1972. 16 30 10% 100% 2879

CAPITAL
SAVINGS RECOVERY
(RWh/YR) FACTOR

67
680

52
784
545
353
94

0. 067
0.067
0.067
0.067
0. 067
0.067
0.067

VARIABLE
LEVELIZED

COST
(mills/RWh)

0.000
28.565
36. 162
34. 820
45. 219
59. 691
74. 799

140.692

ANNUAL
MEASURE
SAVINGS
(MW/YR)

0. 000

0. 176
1. 784
0. 136
2.055
1. 428
0. 925
0.245
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATA OF RUN:

02-Dec-93

ffOF HOMES IN SECTOR MATCHING PROTOTfPE

FUEL FACTOR

TAKE-BACK FACTOR

680

0. 00%

0.00%

STATE OREGON

CLIMATE ZONE 1

VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. FT.) 924

ENERGY USE CONVERSION CONSTANT (kWhA'R) -3692. 60
ENERQY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR 29. 04

AVERAGE
LEVELIZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(millsAWh) COST (VLC) CRITERIA)

HEAT PUMP W/0 AC
53. 663 WALLR19>R21
57. 469 ATTIC R38>R49
80. 125 HEAT PUMP AR'ER AC CRED

122. 984 CLASS 20 WINDOWS

ANNUAL VARIABLE
MEASURE LEVELIZED CUMULATIVE
SAVINQS COST SAVINGS
(MW/YR) (mills/kWh) (MW/YR)

0.000
0.009
0. 005
0.005
0.032

0. 000
53.663
65. 081

143. 289
147.940

0.009
0. 014
0.018
0. 050

CONSERVATION
MEASURES

BASE CASE
WALL R19>R21
ATnC R38>R49
CLASS 20 WINDOWS
HT PMP AFTR AC CRDT
HEAT PUMP W/0 AC

UA DELTA U/A

(Btu/hr-F) (Btuftr-F)
200
196
194
180
178
178

4.00
2.00

14.00
11.96
3.72

FIRST CAPITAL
INCRMT. MEASURE MEASURE PENETRATION USE SAVINGS RECOVERY

COST($) LIFE(YRS) ACCEPTANCE RATE (kWh/YR) (kWh/YR) FACTOR
2115

$107. 12 45 100% 100% 1999 116 0.058
64. 96 45 100% 100% 1941 58 0. 058

1033.62 45 100% 100% 1534 407 0.058
744. 91 30 187. 100% 1472 62 0. 067

3280. 55 30 0% 100% 1472 0 0. 067

VARIABLE
LEVELIZED

COST
(millsAWh)

0.000
53. 663
65. 081

147. 940
143. 289

0.000

ANNUAL
MEASURE
SAVINGS

(MW/YR)
0.000
0.009
0.005
0.032
0.005
0.000
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATA OF RUN:

02-D9C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

943

0.00%

0. 00%

STATE OREGON

CLIMATE ZONE 1

VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. R-. ) 1344

ENERGY USE CONVERSION CONSTANT (kWh/YR) -4940. 60
ENERGY USE CONVERSION SLOPE (KWh/(Btu/hr-F))/YR 29. 73

AVERAGE

LEVELIZED
COST

(mllls/kWh)

RANKED MEASURES

(LEAST UNIT LEVELIZED
COST (VLC) CRITERIA)

ANNUAL VARIABLE

MEASURE LEVELIZED CUMULATIVE

SAVINGS COST SAVINGS

(MW/YR) (mllls/kWh) (MW/YR)

HEAT PUMP W/0 AC

13.869 HEAT PUMP AFTER AC CRED

19.690 WALLR19>R21

27.729 ATTIC R38>R49

89.544 CLASS 20 WINDOWS

0.000

0.070

0,013

0.010

0.077

0.000

13.869

51. 295

96.643

163. 507

0.070

0.082

0.092

0. 169

CONSERVATION UA
MEASURES (Btu/hr-F)

BASE CASE 293
HTPMPAFTRACCRD 271
WALL R19>R21 267
HEAT PUMP W/0 AC 267
ATTIC R38>R49 264
CLASS 20 WINDOWS 240

FIRST
DELTA U/A INCRMT.

(Btu/hr-F) COST($)

120. 65 $744. 91
4.00 104.84

119.00 3280.55
3. 00 148. 15

24. 00 1747. 01

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE

30
45
30
45
30

18%
100%

0%
100%
100%

USE
RATE (RWh/YR)

3771
100% 3125
100% 3006
100% 3006
100% 2917
100% 2203

VARIABLE
CAPITAL LEVEL12ED

SAVINGS RECOVERY
(kWh/YR) FACTOR

646
119

0

89
714

0.067
0.058
0.067
0. 058
0.067

COST
(mills/kWh)

0.000
13.869
51. 295

0.000
96. 643

163.507

ANNUAL
MEASURE
SAVINGS
(MW/YR)

0,000
0.070
0.013
0.000
0,010
0.077
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Appendix C - Mobile hlomes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN:
02-D80-93

ttOF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

1, 110

11. 80%

30. 00%

STATE UTAH
CLIMATE ZONE 2
VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SO. R-. ) 924

ENERGY USE CONVERSION CONSTANT (kWh/YR) -4548,30
ENERQY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR 44.91

AVERAGE
LEVELIZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(millsAWh) COST (VLC) CRITERIA)

11. 639 WEATHERSTRIP
12. 055 BLOW WALL R4>R11
12. 207 DUCT SEALING
13.668 BLOW BELLY R7>R30
15. 295 REPLACE WINDOWS U>. 40
16. 689 BLOW CEILING R7>R30
17.803 ROOF CAP> R30

ANNUAL VARIABLE
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS
(MW/YR) (mills/RWh) (MW/YR)

0. 020
0. 258
0.016
0, 297
0. 206
0. 134
0.035

11. 639
12.087
14. 768
15. 115
19. 952
25.002
47.027

0. 797
0.931
0. 931
0. 931
0.931
0.967
0.967

CONSERVATION
MEASURES

BASE CASE
DUCT SEALING
BLOW WALL R4>R11
WEATH6RSTRIP
BLOW BELLY R7>R30
RPLAC WNDWS U>. 40
BLOWCEILINGR7>R30
ROOF CAP> R30

UA DELTA U/A
(Blu/hr-F) (Btu/hr-F)

539
534
461
455
371
312
274
264

13.36
162. 00

18. 70
101.00
115. 20
101.00
101.00

FIRST
INCRMT.
COST($)

$81.92
813.06

90. 37
633. 86
954. 36

1048. 50
1972. 16

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

30
30
30
30
30
30
30

35%
45%
30%
84%
51%
38%
10%

100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

17340
17210
15175
15020
12676
11046
9991
9711

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

130
2035

156
2344
1629
1056
280

0.067
0.067
0. 067
0.067
0.067
0.067
0. 067

VARIABLE
LEVELIZED

COST
(millsAWh)

0.000
14, 768
12. 087
11. 639
15. 115
19. 952
25.002
47.027

ANNUAL
MEASURE
SAVINGS
(MW/YR)

0.000
0.016
0.258
0.020
0.297
0.206
0. 134
0.035
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN:
02-D9C-93

# OF HOMES IN SECTOR MATCHING PROTOT/PE

FUEL FACTOR

TAKE-BACK FACTOR

526

0.00%

0. 00%

STATE UTAH
CLIMATE ZONE 2
VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. FT.) 924

ENERGY USE CONVERSION CONSTANT (kWhA'R) -4548. 30
ENERGY USE CONVERSION SLOPE (kWh/(Blu/hr-F))/YR 44, 91

AVERAGE
LEVELIZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(mllls/kWh) COST (VLC) CRITERIA)

HEAT PUMP AFTER AC CRDT
25. 098 HUD STANDARD>MAP
25. 327 CURRENT>NEW HUD STND
25.531 WALLR19>R21.
25. 709 ATTIC R38>R49
26. 827 HEAT PUMP W/0 AC
31.511 CLASS 20 WINDOWS

ANNUAL VARIABLE
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS
(MW/YR) (mills/kWh) (MW/YR)

0.000
0.348
0. 138
0.011
0. 005
0.015
0.038

0.000
25.098
25.908
34. 694
42.076
G3.350
95.646

0.348
0.485
0.496
0. 502
0. 517
0.555

FIRST
CONSERVATION UA DELTA U/A INCRMT.
MEASURES (BU/hr-F) (Btu/hr-F) COST($)

BASE CASE 373
CRNT>NEW HUD STND 322 51. 00 $1, 019. 94
HUD STANDARD>MAP 193 129.00 2499. 14
HT PMP AFTR AC CRDT 193 79. 47 744. 91
WALLR19>R21 189 4, 00 107. 12
ATTIC R38>R49 187 2.00 64.96
HEAT PUMP W/0 AC 181 77. 00 3280. 55
CLASS 20 WINDOWS 167 14. 00 1033. 62

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

45
45
30
45
45
30
45

100%
100%

0%
100%
100%

7%
100%

100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

12204
9914
4120
4120
3940
3850
3595
2966

CAPITAL
SAVINGS RECOVERY
(KWh/YR) FACTOR

2291
5794

0

180
90

256
629

0.058
0.058
0.067
0.058
0.058
O.OS7
0.058

VARIABLE
LEVELIZED

COST
(mllls/kWh)

0.000
25. 908
25.098

0.000
34. 694
42. 076
63. 350
95. 646

ANNUAL
MEASURE
SAVINGS
(MW/YR)

0.000
0. 138
0.348
0.000
0.011
0.005
0. 0)5
0. 038
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN:
02-D8C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE 923

FUEL FACTOR 0.00%

TAKE-BACK FACTOR 0. 00%

ENERQY USE CONVERSION CONSTANT (kWh/YR) -61 79. 20
ENERGY USE CONVERSION SLOPE (l<Wh/(Btu/hr-F))/YR 45.44

STATE UTAH
CLIMATE ZONE 2
VINTAGE OF HOUSING NEW
PROTOTYPE SIZE (SO. FT.) 1344

AVERAGE
LEVEUZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(mlllsfltWh) COST (VLC) CRITERIA)

HEAT PUMP AFTER AC CRDT
0

0

13.385 CURRENT>NEW HUD STND
19.502 HUDSTANDARD>MAP
19.657 WALLR19>R21
20. 299 HEAT PUMP W/0 AC
20.645 ATTIC R38>R49
25. 876 CLASS 20 WINDOWS

ANNUAL VARIABLE
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS
(MW/YR) (mils/kWh) (MW/YR)

0.000
0.000
0.000
0. 776
0.943
0.019
0.029
0.014
0. 115

0.000
0.000
0.000

13. 385
24. 532
33.561
58.544
63. 231

106.979

0.776
1, 719
1. 738
1. 767
1. 782
1.896

FIRST

CONSERVATION UA DELTA U/A INCRMT.
MEASURES (Btu/hr-F) (Btu/hr-F) COST($)

BASE CASE 566
CRNT>NEW HUD STND 404 162.00 $1,693.45
HUD STANDARD>MAP 207 197.00 3774.36
HT PMP AFTR AC CRD 207 85.24 744.91
WALLR19>R21 203 4.00 104.84
AniCR38>R49 200 3.00 148. 15
HEAT PUMP W/0 AC 194 82.35 3280.55
CLASS 20 WINDOWS 170 24,00 1747.01

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE

45
45
30
45
45
30
30

100%
100%

0%
100%
100%

7%
100%

RATE

100%
100%
100%
100%
100%
100V.
100%

USE

(kWh/YR)
19540
12179
3227
3227
3045
2909
2632
1541

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

7361
8952

0

182
136
277

1091

0.058
0,053
0.067
0.058
0. 058
0.067
0.067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0.000
13. 385
24.532
0.000

33. 561
63. 231
58. 544

106.979

ANNUAL
MEASURE
SAVINGS
(MWWR)

0.000
0, 776
0. 943
0.000
0.019
0.014
0.029
0. 115
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Appendix C - Mobile Homes, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATA OF RUN:
02-D9C-93

» OF HOMES IN SECTOR rA^TCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

7, 694

29.20%

30.00%

STATE WASHINGTON
CLIMATE ZONE 2
VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ. FT.) 924

ENERGY USE CONVERSION CONSTANT (kWh/YR) -3692. 60
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR 29. 04

AVERAGE
LEVELIZED RANKED MEASURES

COST (LEAST UNIT LEVELIZED
(mllls/RWh) COST (VLC) CRITERIA)

18.398 DUCT SEALING
20. 158 WEATHERSTRIP
22.824 BLOW WALL R4>R11
25.943 BLOW BELLY R7>R30
29. 143 REPLACE WINDOWS U>. 40
31.851 BLOW CEILING R7>R30
33. 989 ROOF CAP> R30

ANNUAL VARIABLE
MEASURE LEVEL12ED CUMULATIVE
SAVINGS COST SAVINGS
(MW/YR) (mills/KWh) (MW/YR)

0, 091

0. 071
0. 928
1.069
0.743
0.481
0. 128

18.398
22. 426
23. 291
29. 124
38. 445
48. 176
90.615

0.091
0. 162
1.090
2. 158
2.901
3, 382
3.510

FIRST
CONSERVATION UA DELTA U/A INCRMT. MEASURE MEASURE PENETRATION USE

MEASURES (Btu/hr-F) (Blu/hf-F) COST($) LIFE(YRS) ACCEPTANCE RATE (KWh/YR)
BASE CASE 539 - - - - - 8467
DUCTSEAUNG 532 20.66 $81.92 30 35% 100% 8362
BLOW WALL R4>R11 458 1G2.00 813.06 30 45% 100% 7306
WEATHERSTRIP 453 18.70 90.37 30 30% 100% 7226
BLOW BELLY R7>R30 368 101.00 633.86 30 84% 100% G009
RPLC WNDWS U>.40 309 115.20 954.36 30 51% 100% 5164
BLOW CEILING R7>R30 271 101. 00 1048.50 30 38% 100% 4616
ROOFCAP>R30 261 101. 00 1972. 16 30 10% 100% 4470

CAPITAL
SAVINGS RECOVERY

(kWh/YR) FACTOR

104
1056

81
1217
845
548
145

0.067
0.067
0.067
0.067
0.067
0.067
0.067

VARIABLE
LEVELIZED

COST
(mills/kWh)

0. 000
18. 398
23. 291
22. 426
29. 124
38. 445
48. 176
90. 615

ANNUAL
MEASURE
SAVINGS

(MW/YR)
0. 000

0. 091

0.928
0.071
1.069
0. 743
0.481
0 128
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Appendix C - Mobile Homes, Demand-Side Resources

FOR THE YEAR;

2014

DATA OF RUN:

02-D8C-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

449

0.00%

0. 00%

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. FT.)

WASHINGTON

2

NEW

924

ENERGY USE CONVERSION CONSTANT (kWh/YR) -3692. 60
ENERGY USE CONVERSION SLOPE (kWh/(Blu/hr-F))/YR 29. 04

AVERAGE
LEVELIZED

COST
(mllls/kWh)

RANKED MEASURES
(LEAST UNIT LEVELIZED
COST (VLC) CRITERIA)

HEAT PUMP W/0 AC
20. 803 HEAT PUMP AFTER AC CRED
32. 237 WALL R19>R21
37. 104 ATTIC R38>R49
93. 537 CLASS 20 WINDOWS

ANNUAL VARIABLE
MEASURE LEVEUZED CUMULATIVE
SAVINGS COST SAVINGS
(MW/YR) (mills/RWh) (MW/YR)

0.000
0. 011
0.006
0.003
0,021

0.000
20.803
53.663
65, 081

147.940

0.011
0.017
0.020
0.041

CONSERVATION
MEASURES

BASE CASE
HT PMP AFTR AC CRD
WALLR19>R21
ATTIC R38>R49
HEAT PUMP W/0 AC
CLASS 20 WINDOWS

UA DELTA U/A

(Blutir-F) (Btu/hr-F)
200
193
189
187
187
173

82.35
4.00
2.00

79.88
14.00

FIRST
INCRMT.
COST($)

$744. 91
107. 12
64. 96

3280. 55
1033. 62

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE RATE

30
45
45
30
45

9%
100%
100%

0%
100%

100%
100%
100%
100%
100%

USE
(kWh/YR)

2115
1897
1781
1723
1723
1316

VARIABLE
CAPITAL LEVELIZED

SAVINGS RECOVERY
(kWh/YR) FACTOR

218
116
58
0

407

0.067
0.058
0. 058
0.067
0.058

COST

(mllls/kWh)
0,000

20803
53.663
65. 081

0.000
147. 940

ANNUAL
MEASURE
SAVINGS

(MW/YR)
0.000
0.011
0.006
0003
0.000
0.021
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Appendix C - Mobile Homes, Demand-Side Resources

FOR THE YEAR:

2014

DATA OF RUN:

02-DBC-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

533

0.00%

0. 00%

STATE WASHINGTON

CLIMATE ZONE 2

VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. R-.) 1344

ENERGY USE CONVERSION CONSTANT (kWh/YR) -4940. 60

ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR 29.73

AVERASE

LEVELIZED

COST

(mills/kWh)

RANKED MEASURES

(LEAST UNIT LEVELIZED
COST (VLC) CRITERIA)

ANNUAL VARIABLE

MEASURE LEVELIZED CUMULATIVE

SAVINGS COST SAVINGS

(MW/YR) (mills/RWh) (MW/YR)

HEAT PUMP W/0 AC

13.869 HEAT PUMP AFTER AC CRED

23. 865 WALL R19>R21

36. 010 ATTIC R38>R49

108.906 CLASS 20 WINDOWS

0.000

0,020

0.007

0.005

0. 043

0.000

13.869

51. 295

96.643

163.507

0.020

0.027

0.033

0.076

CONSERVATION UA
MEASURES (BtuAr-F)

BASE CASE 293
HT PMP AFTR AC CRD 282
WALLR19>R21 278
HEAT PUMP W/0 AC 278
ATTIC R38>R49 275
CLASS 20 WINDOWS 25)

FIRST
DELTA U/A INCRMT.

(Btu/hr-F) COST($)

120.65
4.00

119.00
3.00

24.00

$744. 91
104.84

3280.55
148. 15

1747. 01

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE RATE

30
45
30
45
30

9%
100%

0%
100%
100%

USE

(kWh/YR)
3771

100% 3444
100% 3325
100% 3325
100% 3236
100% 2523

VARIABLE
CAPITAL LEVEUZED

SAVINGS RECOVERY

(kWh/YR) FACTOR

326
119

0

89
714

0067
0058
0.067
0.058
0.067

COST
(mllls/RWh)

0.000
13.869
51.295

0.000
96.643

163.507

ANNUAL
MEASURE
SAVINGS

(MW/YR)
0.000
0.020
0.007
0.000
0.005
0. 043
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FOR THE YEAR:

2014
DATE OF RUN:

02-0ec-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWhrt-R)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

BASE UA

(G)

LEVELIZED
COST

(mllls/kWh) RANKED MEASURES

21.988 W1 WIND SG>STORM
28. 371 WALLS RO>R11
48.569 W2 REPLACE SG> VINYL
60. 139 ACH . 6>.5
67. 486 F1 FLOOR RO>R19
69.668 C2 CEIL R38>49 AFT C1
77. 241 C1CEILR19>38
85. 172 DOOR INSUL
96.645 CEIUNQR17>R49

1, 986 (A)

61.90% (B)

30.00% (C)

. 3897. 60 (D)
48. 95 (E)

279. 8 (F)

Template for Residential Tables

STATE MONTANA
CUMATEZONE 3
VINTAQE OF HOUSING EXISTING
PROTOTYPE SIZE (SOFT) 840

UAL
MEASURE
SAVINGS
(MW/YR)

0. 059
0.032
0074
0.041
0.021
0.002
0.005
0.004
0.005

(H)

LEVELIZED
COST

(mills/kWh)

21. 988
39. 987
73. 379

107.098
138. 62S
281.006
439. 031
591.384
610.681

(I)

CUMULATIVE
SAVINGS
(MW/YR)

0.059
0.091
0. 165
0.206
0. 227
0. 230
0.235
0. 238
0.244

(J) (K> (L) (M) (N) (0)

CONSERVATION
MEASURES

A

W] WIND SG>STORM
WALLS RO>R 11
W2 RPLC SG> VINYL
ACH . 6>.5
F1 FLOOR RO>R19
C)CEILR19>38
C2 CEIL R38>49 AFT C1
DOOR INSUL
CEILING R17>R49

UA DELTA U/A
(Blu/hr-F) (Btu/hr-F)

0

260
249
224
210
203
201
201
199
197

45.60
43. 88
57.00
13. 77
26. 45

5. 42
2. 64
1. 38
5. 99

FIRST
INCRMT. MEASURE ' MEASURE PENETRATION
COST($) UFE(YRS) ACCEPTANCE RATE

196. 01
343. 02
817.67
288,30
7<6. 81
464. 96
145. 30
159. 54
715. 11

30
30
30
30
30
30
30
30
30

44%
25%
44%

100%
27%
30%
30%
90%
30%

100%
100%
100%
100%
100%
100%
100%
100%
100%

(P)

USE
(kWh/YR)

4

3474
3331
3004
2824
2730
2709
2699
2682
2659

(Q) () (S)

CAPITAL LEVEUZED
SAVINGS RECOVERY COST
(kWh/YR) FACTOR (millsAWh)

260
143
327
180
94
21
10
16
23

0.067
0.067
0.067
0. 067
0.067
0. 067
0.067
0.067
0. 067

21.988
39.987
73.379

107.098
138. 626
439. 031
281.006
591.384
610.681

(T)

MEASURE
SAVINGS
(MW/YR)

0.059
0.032
0.074
0.041
0.021
0.005
0.002
0.004
0.005
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Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

02-D8C-93

» OF HOMES IN SECTOR MATCHING PROTOPl'PE

FUEL FACTOR

TAKE. BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

BASE UA

377

0. 00%

0.00%

-262. 30
44, 25

202.92

STATE

CLIMATE ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. n-.)

MONTANA

3

NEW

840

AVERAGE
LEVELIZED

COST
(mllls/kWh) RANKED MEASURES

40. 733 WALL R26 A>R40 BDW
41.254 LTSQS ENVELOPE
42. 276 LTSGS WINDOWS
46. 657 FLOOR R30>R48
67.998 CLASS 20 WINDOW

ANNUAL
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS

(MW/YR) (mllls/kWh) (MW/YR)

0.014
0.017
0. 011
0.003
0.022

40. 733
41.670
45. 221

110.916
111. 927

0014
0.031
0.042
0045
0.066

CONSERVATION
MEASURES

BASE CASE
LTSGS ENVELOPE
LTSGS WINDOWS
WALL R26 A>R40 BDW
FLOOR R30>R48
CLASS 20 WINDOW

UA DELTA U/A

(Btitfhr-F) (Blu/hr-F)
203
194
188
181
179
168

9. 08
5.67
7. 25
1.50

11. 42

FIRST

INCRMT. MEASURE MEASURE PENETRATION USE
COST($) LIFE(YRS) ACCEPTANCE RATE (kWh/YR)

8717
3". 11 70 100% 100% 8315
'69.80 30 100% 100% 8064
242. 73 70 100% 100% 7744
136.75 70 100% 100% 7677
SW.72 30 100% 100% 7172

CAPITAL
SAVINGS RECOVERY
(kWhrt'R) FACTOR

402
251
321

66
505

0.054
0.067
0.054
0054
0.067

VARIABLE
LEVELIZED MEASURE

COST SAVING

(mills/kWh) (MW/YR)

41. 670
45. 221
40. 733

110. 916
111.927

0.017
0.011
0.014
0.003
0.022
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Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D90.93

. OF HOMES IN SECTOR MATCHING PROTOTYPE 32. 758

FUEL FACTOR 33. 50%

TAKE-BACK FACTOR 30. 00%

ENERGY USE CONVERSION CONSTANT (kWh/YR) -3165. 10
ENERGY USE CONVERSION SLOPE (RWh/(Btu/hr. F))/YR 31. 29
BASE UA 279.8

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTYPE SIZE (SO. FT.)

OREGON
1

EXISTING
840

AVERAGE
LEVELIZED

COST
(mllls/kWh)

19. 707
25.428
43.530
53. 900
60.485
62.440
69.227
76.336
86.618

RANKED MEASURES

Wl WIND SG>STORM
WALLS RO>R11
W2 REPLACE SQ> VINYL
ACH .6>.5
F1 FLOOR RO>R19
C2 CEIL R38>49 AFT Cl
C1 CEILR19>38
DOOR INSUL
CEILING R17>R49

ANNUAL
MEASURE LEVELIZED CUMULATIVE
SAVINQS COST SAVINGS
(MW/YR) (mllls/kWh) (MW/YR)

1.083
0.595
1.366
0. 750
0.392
0. 043

0.089
0.068
0.098

19. 707
35.839
65. 766
95. 986

124. 244
251.852
393. 482
530.029
547. 324

1. 083
1.678
3. 044
3. 794
4. 186
4. 230
4. 318
4. 386
4. 494

CONSERVATION
MEASURES

BASE CASE
W1 WIND SG>STORM
WALLS RO>R 11
W2 RPLC S0> VNYL
ACH .6>.5
F1 FLOOR RO>R19
C\ CEILR19>38
02 CEIL R38>49 AFT C1
DOOR INSUL
CEILING R17>R49

UA DELTA U/A
(Btu/hr-F) (Btu/hr-F)

280
260
249
224
210
203
201
201
199
197

45.60
43. 88
57. 00
13. 77
26. 45

5. 42
2. 64
1. 38
5.99

FIRST
INCRMT.
COST($)

196. 01
343. 02
817.67
288. 30
716.81
464. 96
145. 30
159. 54
715. 11

MEASURE
LIFE(YRS)

30
30
30
30
30
30
30
30
30

MEASURE
ACCEPTANCE

44%
25%
44%

100%
27%
30%
30%
90%
30%

PENETRATION
RATE

100%
100%
100%
100%
100%
100%
100%
100%
100%

USE
(kWh/YR)

3718
3428
3269
2904
2703
2598
2575
2563
2545
25)9

VARIABLE
CAPITAL LEVELIZED MEASURE

SAVINGS RECOVERY COST SAVINGS
(kWh/YR) FACTOR (mllte/ltWh) (MW/YR)

290
159
365
201
105
24
12
18
26

0.067
0.067
0, 067
0.067
0.067
O. OG7
0.067
0.067
0.067

19. 707
35.839
65. 766
95.986

124, 244
393. 482
251. 852
530. 029
547. 324

1.083
0. 595
1. 36G
0. 750
0.392
0.089
0.043
0.068
0.098
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Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D8C-93

« OF HOMES IN SECTOR MATCHING PROTOTrPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh^'R)
ENERGY USE CONVERSION SLOPE (kWh/(BU/hr-F))/YR

BASE UA

850

0.00'A

0.00%

. 168.60
22. 54

132

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTyPE SIZE (SQ. FT.)

OREGON
1

NEW
840

AVERAGE
LEVELIZED

COST
(mlllsfkWh)

79.963
80.986
82.992
91. 593

133.489

RANKED MEASURES

WALL R26 A>R40 BDW
LTSQS ENVELOPE
LTSGS WINDOWS
FLOOR R30>R48
CLASS 20 WINDOW

ANNUAL
MEASURE LEVELIZED
SAVINGS COST
(MW/YR) (mills/XWh)

0.016
0.020
0.012
0.003
0.025

79.963
81. 803
88.T75

217. 741
2)9. 726

CUMULATIVE
SAVINGS
(MW/YR)

0016
0. 036
0.048
0.051
0076

CONSERVATION
MEASURES

BASE CASE
LTSGS ENVELOPE
LTSGS WINDOWS
WALL R26 A>R40 BDW
CLftSS 20 WINDOW
FLOOR R30>R48

UA DELTA U/A
(BluAir-F) (Blu/hr-F)

132
123
117
110
99
97

9. 08
5.67
7. 25

11.42
1. 50

FIRST
INCRMT.
COST($)

311. )t
169.80
242. 73
846. 72
136. 75

MEASURE
LIFE(YRS)

70
30
70
30
70

MEASURE PENETRATION
ACCEPTANCE RATE

100%
100%
) 00%
100%
100%

100%
100%
100%
100%
100%

USE
(kWh/YR)

2807
2602
2474
2311
2054
2020

CAPITAL
SAVINGS RECOVERY
(kWh/YR) FACTOR

205
128
163
257
34

0.054
0.067
0. 054
0. 067
0.054

VARIABLE
LEVELIZED MEASURE

COST SAVINGS
(mlllsfkWh) (MW/YR)

81. 803
86. 775
79. 963

219. 726
217. 741

0.020
0. 012
0.016
0. 025
0. 003
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Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D9C-93

« OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

BASE UA

16, 567

20. 70%

30.00%

3897. 60
48.95
279.8

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTYPE SIZE (SQ. FT.)

UTAH
2

EXISTING
8<0

AVERAGE
LEVELIZED

COST
(millsAWh)

10. 564
13.631
23. 335
28.894
32. 424
33472
37. 111
40. 921
46.434

RANKED MEASURES

W1 WIND SQySTORM
WALLS RO>R11
W2 REPLACE SS> VINYL
ACH . 6>.5
Ft FLOOR RO>R19
C2 CEIL R38>49 AFT C1
C1 CEILR19>38
DOOR INSUL
CEILINQR17>R49

ANNUAL
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS

(MW/YR) (mllls/kWh) (MW/YR)

1. 022
0.561
1. 289
0. 708
0. 370
0.041
0,084
0.064
0.092

10. 564
19. 212
35. 255
51, 455
66. 604

135.011
210.934
284. 133
293. 404

1. 022
1. 583
2. 872
3. 580
3. 949
3.990
4.074
4. 138
4. 230

CONSERVATION
MEASURES

BASE CASE
W1 WIND SG>STORM
WALLS RO>R It
W8 RPLC S0> VINYL
ACH . 6>.5
F1 FLOOR RO>R19
C1CEILR19>38
C2CEILR38>49AFTC1
DOOR INSUL
CEILING R17>R49

UA DELTA U/A
(Btu/hr-F) (BtuAlr-F)

280
45.60
43.88
57. 00
13. 77

260
249
224
210
203
201
201
199
197

26.45
5. 42
2. 64
1. 38
5. 99

FIRST
INCRMT.
COST($)

196. 01
343. 02
817.67
288. 30
7)681
464. 96
145. 30
159. 54
7)5. 11

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE

30
30
30
30
30
30
30
30
30

44".
25%
44%

100%
27%
30%
30%
90%
30%

RATE

100%
100%
too'x.
100%
100%
100%
100%
100V.
100%

USE
(kWh/YR)

7771
7231
6934
6252
5878
5682
5638
5617
5583
5534

SAVINQS
(kWh/YR)

540
297
682
374
195
44
22
34
w

CAPITAL
RECOVERY

FACTOR

0.067
0.067
0. 067
0.067
0. 067
0.067
0.067
0.067
0, 067

VARIABLE
LEVEUZED MEASURE

COST SAVINGS
(mffis/kWh) (MW/YR)

10.564
19.212
35. 255
51. 455
66. 604

210.934
135. 011
284. 133
293. 404

1. 022
0.561
1. 289
0.708
0.370
0.084
0.041
0.064
0.092
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Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-Dec-93

« OF HOMES IN SECTOR MATCHING PROTOTl'PE

FUEL FACTOR

TAKE-BACK FACTOR

ENERGY USE CONVERSION CONSTANT (kWh/YR)
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F))/YR

BASE UA

608

0.00%

0.00%

-234. 10
37.82

150. 25

STATE
CLIMATE ZONE
VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. n-.)

UTAH
2

NEW
840

AVERAGE
LEVELIZED

COST
(mllls/RWh) RANKED MEASURES

47. 662 WALL R26 A>R40 BDW
48. 271 CURRENT>LTSGS ENVELOPE
61. 101 CLASS 50>LTSGS WINDOWS
64. 131 FLOOR R30>R48
80.932 CLASS 20 WINDOW

ANNUAL
MEASURE LEVELIZED
SAVINGS COST

(MWA'R) (mills/kWh)

0.019
0, 024
0.042
0.004
0.030

47. 662
48. 758
74, 064

129. 783
130.966

CUMULATIVE
SAVINGS
(MW/YR)

0. 019
0.043
0.085
0. 089
0. 1)9

CONSERVATION
MEASURES

BASE CASE
CRRNT>LTSGS ENVLP
CLSS 50>LTSQS WDW
WALL R26 A>R40 BOW
FLOOR R30>R48
CLASS 20 WINDOW

UA DELTA U/A

(Btu/hr-F) (Btu/hr-F)
150
141
125
118
116
105

FIRST
INCRMT.
COST($)

MEASURE MEASURE PENETRATION
LIFE(YRS) ACCEPTANCE

70
30
70
70
30

311. l| ^ , oW

100%
100%
100%
100%
100%

RATE

100%
100%
100%
100%
100%

l/3ciLi = LC

USE
(kWh/YR)

5448
5105
4493
4219
4162
3731

SAVINGS
(kWh/YR)

CAPITAL
RECOVERY

FACTOR

^.^

C.0. 054/'
0. 067
0. 054
0.054
0.067

VARIABLE
LEVELIZED MEASURE

COST SAVINGS
(mills/kWh) (MW/YR)

48.758
74. 064
47. 662

129. 783
130.966

0. 024
0.042
0.019
0. 004
0.030
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Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-D8C-93

]» OF HOMES IN SECTOR MATCHING PROTOTYPE

FUEL FACTOR

TAKE-BACK FACTOR

8, 073

4. 70%

30.00%

STATE
CLIMATE ZONE
VIOTAQE OF HOUSING
pROTorrpE SIZE (SQ. FT.)

WASHINGTON
2

EXISTING
840

ENERGY USE CONVERSION CONSTANT (KWh/YR) 3165. 10
ENERGY USE CONVERSION SLOPE (kWh/(Btu/hr-F)),YR 31.29
BASE UA 279.8

AVERAGE
LEVELIZED

COST
(mills/kWh) RANKED MEASURES

13. 751 W1WINDSQ>STORM
17. 744 WALLS RO>R11
30.375 W2 REPLACE SQ> VINYL
37. 611 ACH. 6>.5
42.206 F1 FLOOR RO>R19
43.571 C2 CEIL R38>49 AFT C1
48. 307 C1CEILR19>38
53.267 DOOR INSUL
60. 442 CEILINQR17>R49

ANNUAL
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS
(MW/YR) (mllls/kWh) (MW/YR)

0. 382
0210
0. 432
0. 265
0138
0.015
0.031
0.024
0.035

13. 751
25.008
45.891
66.979
86. 697

175. 742
274,571
369. 852
381.921

0. 382
0. 593
1.075
1. 340
1. 479
1.494
1.525
1.549
1. 584

CONSERVATION
MEASURES

BASE CASE
W1 WIND SG>STORM
WALLS RO>R)1
W2 REPLC SQ> VINYL
ACH . 6>.5
F1 FLOOR RO>R19
C] CEILR19>38
C2 CEIL R38>49 AFT C1
DOOR INSUL
CEILING R17>R49

UA DELTA U/A
(Btu/hr-F) (Btu/hr-F)

280
260
249
224
210
203
201
201
199
197

45, 60
43.88
57. 00
13. 77
26. 45

5. 42
2. 64
1. 38
5. 99

FIRST
INCRMT.
COST(»)

196. 01
343. 02
817,67
288. 30
716. 81
464. 96
145.30
159. 54
715. 11

MEASURE
LIFE(YRS)

30
30
30
30
30
30
30
30
30

MEASURE
ACCEPTANCE

44%
25%
44V.

100%
27%
30%
30%
90%
30%

PENETRATION
RATE

100%
100%
100%
lOO'/o
100%
100%
100%
100%
100%

USE
(kWh/YR)

5328
4913
4685
4161
3874
3724
3690
3673
3647
3610

CAPITAL
SAVINGS RECOVERY
(KWh/YR) FACTOR

415
228
524
287
150
34
17
26
38

0.067
0.067
0.067
0.067
0. 067
0.067
0.067
0.067
0. 067

VARIABLE
LEVEUZED MEASURE

COST SAVINGS
(mllls/kWh) (MWA'R)

13. 751
25.008
45. 891
66. 979
86. 697

274. 571
175. 742
369. 852
381. 921

0. 382
0.210
0. 482
0. 265
0. 138
0.031
0.015
0. 024
0.035
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Appendix D - Multifamily Dwellings, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
02-Dec-93

» OF HOMES IN SECTOR MATCHING PROTOTYPE (16)

FUEL FACTOR 0. 00%

TAKE-BACK FACTOR 0. 00%

ENERGY USE CONVERSION CONSTANT (kWh/YR) . 168. 60
ENERGY USE CONVERSION SLOPE (kWh/(BhJ/hr-F))/YR 22. 54

BASE UA 132

STATE
CLIMATE ZONE
VINTAGE OF HOUSING
PROTOTYPE SIZE (SQ. FT.)

WASHINGTON
2

NEW
840

AVERAGE
LEVELIZED

COST
(mills/kWh)

79.963
80.986
82. 992
91.593

133.489

RANKED MEASURES

WALL R26 A>R40 BDW
LTSGS ENVELOPE
LTSGS WINDOWS
FLOOR R30>R48
CLASS 20 WINDOW

ANNUAL
MEASURE LEVELIZED CUMULATIVE
SAVINGS COST SAVINGS

(MW/YR) (mills/RWh) (MW/YR)

0.000
0.000
0.000
0.000
0.000

79.963
81.803
88. 775

217. 741
219. 726

0.000
-0. 001
-0.001
-0.001
-0.001

CONSERVATION
MEASURES

BASE CASE
LTSGS ENVELOPE
LTSGS WINDOWS
WALL R26 A>R40 BDW
CLASS 20 WINDOW
FLOOR R30>R48

UA DELTA U/A
(Btu/hr-F) (BtuAir-F)

132
123
117
110
99
97

9.08
5.67
7. 25

11. 42
1.50

FIRST
INCRMT.
COST($)

311. 11
169. 80
242. 73
846. 72
136. 75

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE

70
30
70
30
70

100%
100%
100%
100%
100%

USE
RATE (kWh/YR>

2807
100% 2602
100% 2474
100% 2311
100% 2054
100% 2020

SAVINGS
(kWh/YR)

205
128
163
257
34

CAPITAL
RECOVERY

FACTOR

0.054
0.067
O.OM
0.067
0054

VARIABLE
LEVELIZED MEASURE

COST SAVINGS

(dlllls/kWh) (MW/YR)

81.803
88.775
79. 963

219. 726
217. 741

0. 000

0.000
0.000
0.000
0.000
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Appendix E: Residential Appliances

ResidenUal appUance mformation is presented on two sheets which are identified as E-l and
E-2.

The residential appliance sheets for new homes in the state of Oregon are used as the
template.

A: Number of Appliances: The values presented m this column show the number of
appliances instaUed in new homes, between 1993 and 2014. The total Ughting customers are
equal to the number of new residential additions between 1993 to 2014. The number of
appliances are calculated as follows:

NA = "A + RA
Where:

N^ is the number of new appliances by appliance type sub A
»A
R.

is equal to number of new appliances in new homes by appliance type
is eifual to number of new appliances in existing homes by appliance type

The other variables on the worksheets have the same definitions as those in appendix B.





Appendix E - Residential Appliances, End-Use Consumption

APPLIANCES-OREGON APPLIANCES - UTAH

FIRST YEAR OF DATA

Lighting
Ranges
Dishwashers

Clothesdryers
AIrconditioners. window

Air condltloners, central
Air conditioners, evap.
Freezers
Waterheaters

Refrigerators
Hot tub
Well pump
Waterbed

Clothsswasher

Miscellaneous

1993
APPLIANCE ENERGY USE

(kWh/Year)
OLD

1,629
561
649
767
461

1, 479
115
856

3,679
1,318
2, 366
1,300

925
586

1. 067

NEW
1, 629

561
317
519
438

1, 405
115
364

3,401
580

2, 366
1,300

925
527

1.067

FIRST YEAR OF DATA

Lighting
Ranges
Dishwashers

Clothesdryers
Air conditioners. window

Air condltloners, central

Airconditioners, evap.
Freeze rs
Waterheaters

Relrig orators
Hot tub
Well pump
Waterbed
Clotheswasher

Miscellaneous

1993
APPLIANCE ENERGY USE

(kWh/Year)
OLD

1,604
551
638

754
320

1, 194
517
841

2,228
1, 295
2,325
1,277

909
575
528

NEW
1, 604

551
312
511
304

1, 134
517
359

3, 077
570

2, 325
1,277

909
518
528
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Appendix E - Residential Appliances, Demand-Side Resources Worksheet

FOR THE YEAR: Total lighting customers
2014 Total number of ranges

DATE OF RUN: Tolal number of dlshwashers

03-Dec-93 Total number of dolhesdryers
Total number of air condltioners. window

Total number of ahr conditioners. central

Total number of air conditloners, evaporatfve
Total number of freezers

Total number of hot waterheaters

Total number of refrigerators
Total number of hot tubs

Total number of well pumps
Total number of waterbeds

Total number of cfotheswashers

AVERAGE ANNUAL
LEVELIZED MEASURE

COST SAVINGS
(mllls/kWh) RANKED MEASURES (MW/YR)

-25. 477 LOW FLOW SHOWERHEAD 15. 933
-22. 475 INCRM. HORIZ. AXIS WASHER 7. 573
-17.777 DISHWASHER MEASURES 7.393
-13. 264 ORIENTATION 8. 542

-4. 443 HORIZNTLWASH/HIOHSPIN 16. 322
-1. 587 ROOF COLOR, LANDSCAPING 6.572
1.089 CLOTHESWASHER MEASURES 4.614
2.412 FIRST 3 INCAND. > PL 2. 060
5.033 1993 FREEZER> 1998 STAND. 4. 210
8. 961 1993 REFER> 1998 STAND. 6. 548
9. 799 INSULATED BEDFRAME 1. 474

13.674 NEW .95 TANK 6.482
14. 828 ADD. 31NCAND. >PL 2. 060
27.645 EXHAUST AIR HP DHW 29. 357
31.963 DRYER MEASURES 10. 446
40.886 SOLAR DHW 22 473
41.755 EFFICIENT AC UPGRADE 1157
94. 320 1998 REFER> HI TECH 11. 998

139.869 1998 REFER> HI TECH 11.982
163.708 1998 FREEZER> HI TECH 6.692
1S9.819 H. P. DHW 6. 450

(A)
150,259
424, 969
270, 546
412, 486
165, 261

202, 735
57, 344

279, 003

346, 229

424. 996
26, 396
90,947
63, 794

412, 466

LEVELIZED
MEASURE

COST
(mllls/kWh)

. 25. 477

. 16. 159
-2. 838
3. 058

16.872
22.649
37. 246
45. 408
47. 994
52. 877
55. 179
62. 246
63. 964
66842
81 210
92. 337

156.005
765. 580
767. 9)2
794. 901
934. 219

STATE OREGON
CLIMATE ZONE 1

VI^^.AQE OF HOUSINQ NEW

Template for Residential Appliances

CUMULATIVE
SAVINGS
(MW/YR)

15.933
23. 506
30. 899
39. 441
55. 763
62.335
66.948
69.009
73. 219
79. 766
8124)
87.722
89. 782

119. 140
129. 586
152, 059
153. 2)6
165. 214
177. 197
183.889
190.339
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Appendix E - Residential Appliances, Demand-Side Resources Worksheet

MEASURES APPUCABLE TO:
ALL UQHTINQ

FIRST31NCAND. >PL
ADD 3 INCAND. > PL

ALL DISHWASHERS
DISHWASHER MEASURES

ALL CLOTHESDRYERS
DRYER MEASURES
HORIZTL WASH/HIQH SPIN

SAVINGS
(kWh/YR)

120. 19
120.19

288.60

222.00
346.88

FIRST
INCRMT.
COST($)

76.47
99.27

74. 19

157.72
51. 20

O&M
COST($)

-20. 70
-20.70

-B1.35

0.00
0.00

MEASURE
LIFE(YRS)

15
15

12

12
18

MEASURE
ACCEPTANCE

100%
100%

83%

100%
100%

CAPITAL
PENETRATION RECOVERY

RATE FACTOR

100%
100%

100%

100%
100%

0.098
0.098

0, 114

0. 114
0. 114

VARIABLE
LEVELIZED MEASURE

COST SAVINGS
(mUlslkWh) (MW/YR)

45.408
63.964

-2.838

81. 210
16.872

2.060
2.060

7.393

10. 446
16.322

ALL CLOTHESWASHERS.
CLOTHESWASHER MSURS
INCRM. HORIZ. AXIS WSHR

98. 05
160. 95

31. 95
147. 46

0. 00
. 170. 21

12
12

100%
100%

100%
100%

0. 114
0. 114

37. 246
-16. 159

4,614
7. 573

ALL COOLING
ORIENTATION
ROOF COLOR, LANDSCPNG

ALL AIR CONDIT10NERS
EFFICIENT AC UPGRADE

352.09
270.88

71.49

20.00
113.96

113.96

0.00
0. 00

0.00

70
70

IS

50%
50%

70%

100%
100%

100%

0.054
0.054

0. 098

3.058
22.649

156.005

8.542
6. 572

1. 157

ALL FREE2ERS
1993 FREEZER> 1998 STAND 106. 60
1998 FREEZER> HI TECH 169. 44

ALLWATERHEATERS
NEW . 95 TANK 205. 13
LOW FLOW SHOWERHEAD 576. 28
H. P. DHW 494. 88
SOLAR DHW 1724. 20
EXHAUST AIR HP DHW 2252. 38

ALL REFRIGERATORS
1993 REFER> 1998 STAND. 135. 05
1998 REFER> HI TECH 247. 15
1998 REFER> HI TECH 247. 47

46.72
1367.52

94. 59
13.00-

1139.60
1945. 60
1424.50

56. 98
1909.97
1909.97

5.56
8.83

17. 12
. 163.03
113.96

0,00
113.96

15. 99
29, 43
26.05

15
15

12
15

3.
20
15

15
15
15

100%
100%

80%
70%
33%
33%
33%

100%
100%
100%

100-A
100%

100%
100%
loo"/.
100',.
100-A

100%
100%
too'/.

0.098
0.098

0. 114
0.098
0.369
0.082
0. 098

0.098
0.098
0. 098

47. 994
794. 901

62.246
-25. 477
934. 219

92.337
66.842

52. 877
767. 912
765. 580

4.210
6.692

6. 482
15.933

B.450
22. 473
29.357

6. 548
11. 982
11.998

ALLWATERBEDS
INSULATED BEOFRAME 607. 73 270. 70 71. 96 15 33% 100% 0.098 55. 179 1. 474
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Appendix E - Residential Appliances, Demand-Side Resources Worksheet

FOR THE YEAR; Total lighting customers
2014 Total number of ranges

DATE OF RUN: Total number of dtshwashers

03-Dec-93 Total number of clothesdryers
Total number of air conditionars, window

Total number of air conditionors, central

Total number of air conditioners, evaporative
Total number of freezers
Total number of hot waterheaters

Total number of refrigerators
Total number of hot tubs

Total number of well pumps
Total number of waterbeds

Total number of clotheswashers

240, 943
633, 102
419. 261
598, 574
101, 248
268, 174
633, 220
370, 699

87,624
633,220

25,307
30, 834

112,975
617, 786

STATE
CLIMATE ZONE
VINTAGE OF HOUSING

UTAH
2

NEW

AVERAGE
LEVELIZED

COST
(mlllsAWh)

-25. 926
-18.930
-12080

-2. 122
3. 501
5. 411
5. 979
7. 904
8.409
9. 447

10. 165
10. 511
10. 705
12.292
)4.20t
18671
22.756
23. 635
74. 129

116. 778
120.856
125. 549

RANKED MEASURES

LOW FLOW SHOWERHEAD
INCRM. HORIZ. AXIS WASHES
DISHWASHER MEASURES
ORIENTATION
ROOF COLOR. LANDSCAPING
HORIZONTAL WASH/HIQH SPIN
FIRST 3 INCAND. > PL
1993 REFER> 1998 STAND.
INSULATED BEDFRAME
CLOTHESWASHER MEASURES
ADD 3 INCAND. > PL
NEW . 95 TANK
1993 FREEZER> 1998 STAND.
SOLAR DHW
EXHAUST AIR HP OHW
DRYER MEASURES
AC> INDIRECT EVAP. COOLER
EFFICIENT AC UPGRADE
1998 REFER> HI TECH
1998REFER>HITECH
1998 FREEZER> HI TECH
H. P. DHW

ANNUAL
MEASURE
SAVINGS
(MW/YR)

3.963
11. 147
11.258
66. 056
50. 821
23. 276

4. 136
12. 213
3.268
6. 791
4. 136
1. 989
1.047
5. 779
7. 301

14.897
5. 549
1. 187

22. 744
22. 774

1. 664
1. 604

LEVELIZED
MEASURE

COST
(mills/kWh)

-25. 926
-16. 443

-2. 888
1.853

13. 725
17. 169
28. 840
34.806
36. 644
37. 902
43. 662
44. 775
47.598
67. 252
68.019
82. 639

190.689
196. 733
595. 428
599. 114
807.652
950.662

CUMULATIVE
SAVINGS
(MW/YR)

3. 963
15. 109
26.36S
92. 424

143, 245
166. 521
170. 657
182.871
186. 139
192.930
197.066
199.054
200. 102
205. 880
213. 182
228. 078
233. 627
234. 814
257. 558
280.332
281. 996
283.600
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Appendix E - Residential Appliances, Demand-Side Resources Worksheet

SAVINGS
MEASURES APPUCABLE TO: (KWH/YR)
ALL UGHTINQ

FIRST 3 INCAND. > PL 150.48
ADD 3 INCAND. > PL 150.48

ALL DISHWASHERS
DISHWASHER MEASURES 283. 61

ALL CLOTHESDRYERS
DRYER MEASURES 218. 16
HOR2NTL WASH/HIGH SPIN 340.88

ALL CLOTHESWASHERS
CLOTHESWASHER MEASRS 96.35
INCRM. HORIZ. AXIS WASHR 158. 17

ALL COOLING
ORIENTATION 581.00
ROOF COLOR. LANDSCPNG 447. 00

ALL AIR CONDITIONERS
EFFICIENT AC UPGRADE 56.69
AC> INDIRECT EVAP. COOLR 618,40

ALLFREEZERS
1993 FREEZER> 1998 STAND. 104. 75
1998 FREEZER> HI TECH 166. 51

ALLWATERHEATERS
NEW .95 TANK 248. 70
LOW FLOW SHOWERHEAD 566. 31
H. P. DHW 486.32
SOLAR DHW 3613. 28
EXHAUST AIR HP DHW 2213. 42

FIRST
INCRMT.
COST($)

76. 47
99.27

74, 19

157. 72
51. 80

31. 95
147.46

20.00
113,96

113.96
1092:68

O&M
COST

($)

-32. 13
-32. 13

-81.35

0.00
0. 00

0.00
. 170.21

0.00
0. 00

0.00
112. 41

..>,..:

MEASURE
LIFE

(YRS)

IS
15

12

12
12

12
12

70
70

\ f\ L^-OKIr.^-h--' " ) /' , ) S-

46. 72
1367.52

94. 59
13.00

1139.60
2969.60
1424.50

4.23
6. 72

2.83
-163.03
113.96

0.00
113. 96

11

15
IS

15
15

12
15
3

20
15

MEASURE
ACCEPTANCE

100%
100%

83%

100%
100%

100%

100%

100%
100%

70%
30%

100%
100%

80',.
70%
33%
16%
33%

CAPITAL
PENETRATION RECOVERY

RATE FACTOR

VARIABLE
LEVELIZED MEASURE

COST SAVINGS
(mills/RWh) (MW/YR)

100-A
100%

100%

100%
100%

100%
100-A

100%
100%

100%
100%

100%
100%

100%
100%
100%
100%
100%

0.098
0.098

0. 114

0. 114
0. 114

0. 114
0.114

0.054
0.054

0.098
0.098

0.098
0.098

0. 114
0.098
0.369
0.082
0.098

28.840
43. 662

-2.888

82.639
17. 169

37.902
-16.443

1. 853
13.725

196.733
190.689

47. 598
807. 652

44. 775
. 25. 926
950.662

67. 252
68. 0)9

4. 136
4. 136

11. 258

14. B97
23.276

6. 791
11. 147

66.056
50.821

1. 1B7
5. 549

1.047
1.664

1.989
3.963
1.604
5. 779
7. 30)

ALL REFRIQERATORS
1993 REFER? 1998 STAND.
1998 REFERy HI TECH
1998REFER»HITECH

169. 07
314. 86
315. 27

56. 98
1909. 97
1909. 97

3. 15
5. 80

20. 17

15
15
)5

100%
100%
100%

100%
100%
100%

0. 098
0. 098
0. 098

34. 806
595. 428
599. 114

12. 213
22. 744
22. 774

ALLWATERBEDS
INSULATED BEDFRAME 760, 83 270. 70 14. 19 15 33% 100% 0.098 36. 644 3. 268



Analysis of Appliance Energy Consumption (KWH/YR)

MarcD 29, 1994

Breakdown of

PfPICA. L USAGE

KWH/yr

liance Conauni tion KWH/YR

OWH DWH

Oregon

Washington

Idaho-(Pacific Division)

Montana

Wyoming

CaJifomia

Utah

Idaho-fUtah Division)

W omin - Utah Divjsion

Source K :.

DWH DVW DHW

Adjustmenl RAMPP-3
SF MF MH KWH/

4345 2712 3527 0 3977

4549 3200 3805 0 426S

4107 2895 2123 0 3740

4382 3114 3269 0 4036

4577 32U 3284 0 4223

4337 2566 35S8 -500 3473

27S9 1768 2652 0 2451

3182 2652 1766 1000 3707

4577 3424 32M 4223

1 1 1 Jud ement Wei hted

DHW Wdghtad by Houaing type.
Excludes. Cloth& distiwashirtg

RAMPP3 Formula

(4345*0. 71+2712*0. 16+3527*0. 13)
(4549*0, 71+3200*0. 17+3805*0. 13)

(4107*0. 78+2995*0. 08+2123*0. 14)
(4392*0. 7+3114*0. 12+3289*0. 18)

(4577*0. 71 +3284*0. 14+3424 *G. 15)

(4337*0. 71 +2566*0. 11 +3598*0. 17-500)

(2769*0. 62 .t-2652*0. 07+176a*0. 31)

(3182*0. 62+2652*0. 07+1768'0. 31 +1000)
4577*0. 71+3284*0. 14+3424*0. 15

Formula

Breakdown ot Appliance Consumption (KWHfYfl)
TYPICAL USAGE

KWH/yr

Oregon

Washington

ldaho-(Pacific Division)

Monuuia

Wyoming

California

Utah

ldaho-(Utah Division)

W omin -(Utah Division

Source K :

AC

Window

SF

515

S15

515

515

£15

5t5

503

503

515

1

AC

Window

MF
439

439

439

439

439

438

439

433

439

1

AC AC AIR CONOITIONER, WINDOW

Window Window weighted by % of housing units

MH Formula

474 498 (515*0. 71+439*0. 16+474*0. 13)

474 493 (515*-0. 7-(+439*0. 16+474*0. 13)

474 503 (515*0. 78+439*0. 08+474*0, 14)

474 499 (515*0, 7+439*0. 1 2+474*0. 18)
474 498 [515*0. 71+439*0. 14+474*0. 15}
474 438 (515*0. 71+439*0, 16+474*0. 13)

474 352 503*0.7

474 503 503

474 498 515*0.71+439*0.18+474*0,13

1 Wa Mad Formula

Please note that kwh consumption for Oregon was used for all the other statas, except for Utah and Idaho.

BTBakdown of liance Consum tion KWHfYR^
P^PICAL USAGE

KWH/yr

Oregon

Washington

Idaho-(Pacific Division)
Montana

Wyoming
California

Utah

ldaho-(Utah Division)

Wyoming-(Utah Division)
Source K :

CAC CAC

Weigted Ave Revisded
RAMPP SF

1599 2066

1599 2066

1713 2066

696 1160

1599 aoee

1600 2066

1313 2181

1185 1385

1599 206E

1

CAC CAC CAC

Revisded Revisded Formula
MF MH RAMPP

439 474 (2066*0. 71+439*0. 16+474*0. 13)

439 474 (2066*0, 71+439*0. 16+474*0. 13)

439 474 (2066*0. 78+439*0.06+474*0. 14)
472 345 [1160*0. 7+472*0. 04+345*0, 19)

439 474 (2066*0. 71+439*0. 14+474*0. 15)
433 474 (2066*0. 71+439*0. 12+474*0, 17)

274 0 (2181*0. 84+274*0. 16)*0.7

439 0 (1385*0. 62+27<l*0, 18)

439 474 (2066*0. 71+439*0. 14+474*0. 15)

1 1 FQrmula

Breakdown ot Appliance Consumption (KWHPffl)
TYPICAL USAGE AC -EVAP

KWH/yr RAMPP 3

Oregon
Washington

ldaho-(PacJfii: Division)
Montana

Wyoming

California

Utah

ldatio-(Utah Division)
W omin . tah Division

Sourca Key;

AC-EVAP AC-EVAP AC-EVAP

SF MF MH

25% of AC window Consum tion

124 129 110 119

124 1S9 110 119

126 129 110 119

125 128 110 119

125 129 110 119

^24 12S 110 119

576 788 NA 1495

694 789 NA 1495

124 129 110 119

1, 2 Calculated 1,2

Utah Numbars frofn Su plemBted Anal sis Conditional Demand Model 1991- other hand written notes

NA: Not Available

AIR CONDITIONER, EVAP

Evaporative ( set at 25% AC Window)

Unless estimated direct! Utah

+AC/4

+AC/A

+AC/4

+AC/4

+AC/4

+hC/A

(7a9*0.85+1495*0. 15)*(1-tlS88)*0.7
(789*0. 71+0*0. 16+14S5*0. 't3)*(1-St$&8)
+AC/d

Formuta

March ?9, 1994 E-6



Analysis of Appliance Energy Consumption (KWH/YR)

Breakdown of Appliance Consumption KWH/YR

Lighting Lighting
TYPICAL USAGE Sf MF & MH
KWH/yr

Oregon

Washington

Idaho-(Pacific Division)

Montana

Wyoming

Caiitomia

Utah

Idarto-fUtah Division)

Wyoming-(Utah Divisicxi)

Source Key:

NA: Not Available

1868

1&68

1866

1668

1868

1866

1868

1868

1868

3

1500

1500

1500

1500

1500

\500

1500

1500

1500
3

LIGHTING

kWh/yr

Weighted

Average

1761

1761

1787

1758

1761

1761

1765

1772

1765

Calculated

LIGHTS

kWh/yr

(1868*0. 71+1500*0.29)
(186S*0, 71 +1500*0. 29)

(1868*0. 78+1500-0. 22)

(1868*0. 7+1500*0. 3)

(1868*0. 71+1500*0.29)
(1866*0.71+1500*0.29)
(1868*0. 72 +1500*0, 28)

(1868*0.74+1500*0.26)
(1868*0. 72+1500*0. 28)
Fofmula

Braa^down of Ap liance Consum tion KWH/VH

ryPICAL USAGE REFRIG. FREEZER CLOTHES

KWH/yr Dryer

RANGE HOT

TUB

WELL

Pump

Dish

W&sher

CLOTHES

Washer

WATERBED

heatef

Oregon

Washington

I daJio-(Pacific Division)

Montana

Wyoming

California

Utah

Idaho-fUtah Diuision)

W omin -(Utah Division

Source Key:

1425 925

1425 925

1425 925

1425 925

1425 925

1425 925

K25 S25

1425 925

1425 925

3 3

Source Key descriptions:

829

ass

B29

829

829

829

82S

829

829

3

606

606

606

606

606

606

606

606

506

3

2558

2556

2558

2558

2558

2556

2558

2558

2&S8

1

1405

1405

1405

1405

1405

1405

1405

1405

1405

1

702

702

702

702

702

702

702

702

702

3

633

633

633

633

633

633

633

633

633

3

1000

1000

1000

1000

1000

1000

1000

1000

1000

3

1} CondiUonal Demand Analysis By Betsy Strong, BRG, December 1S90.

2) Conditional Demand Analysis March 1991,

3) Various reports, not specified yet.

4} PacifiCorp Energy Dedsions 1&92

March 29, 1994 E-7
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Appendix F- Commercial Buildings, Demand-Side Resources Worksheets

ExplanaKon of terms and calculations m the template worksheet.

?--i^-?v_°5kil?ef-t_sh°_ws the. l^a.sel?.T buildmgenergy characterisKcs, first cost and savings
assll!T'???o"s J. commercial buUdings. Columns A-D show baseline energy consumption
assumptions. The information presented in the worksheet is for a prototypical,
representative, buUcUng and not for an actual buUding. The order of explanation of each
column follows the flow of information.

D: This column^hows the average kWh per square feet consumption for each enduse in that
building type. This information comes from the United Industries Corporations report and is
used to break up the water heating consumpKon into gas and electric.

C: This column shows the average kWh per square feet usage by enduse. The values in this
column are used in the subsequent calculations in the worksheet.

B. This column shows the saturation rate of electrical enduses. For example 37.0 percent
sahiration rate indicates that 37 percent of space heating in fast-food estabUshments, in
Oregon is electric. The appliance saturations are broken down further in column I, under
measure acceptance .

A. This column shows the kWh/sf baseline electric consumption for each enduse. It is
calculated by multiplying column C and B.

The measure identifiers are abbreviated, but are self-explanatory, so they wiU not be
discussed. For each measure there are incremental cost, O&M costs, energy savings, and
measure life, levelized cost, effective savings.

E: Incremental cost of measure, expressed in 1994 $/sf.

F: Operadon and maintenance cost of the measure, mcludmg the replacement costs.

G: Energy savings from the measure expressed in kWh/sf.

H: This measure Ufe is not the actual operattonal or service life of the equipment. For most
measures, the actual effective measure life is often shorter. This measure Ufe presented m
this column is used to create a common analysis platform for all the measures with varying
measure Uves. It is used to calculate the number of replacements during the analysis period.

_-^easureac:. ceptal!ce'. is..t?e same ̂ s percent saturation rate for the enduse. For example,
measure acceptance for buflding envelop measures effectmg heatmg , i.e. Roof insulation is
same as saturation rate for heating, 37 percent. For water heating however, the measure
acceptance is equal to sahiration rate for measure times the ratio" of aU fuels (kWh/sf) and
current UIC prototype. In the example the acceptance factor for water heating measures is 19
percent which is equal to (. 48 '(3.43 / 8.76) ).

J: This column shows the levelized cost for each measure. The base cost is used along with



net present value of O&M including replacement costs, columns E and F, and multiply it
capital recovery factor and divide the results by the annual savings from'column-a

K: This column shows those measures that were found to be cost effective. The effective
savings is calculated by multiplying the energy savings from the measure, column G, and the
measure acceptance, column I.

,
*, -tl?s_c?Ium^ w.e al^° Performthe measure cost-effectiveness screening.

We^compare the leveUzed cost for the measures , column J, and the leveUzed avoided cost for
a 30 year measure. The savings for those measure that are cost effective are shownTofumn"

L: Measiire cost m doUars per square foot for cost effective measures.

M: O&M cost for cost effective measure.

For each ̂enduse thejavings, costs, cost effective measures are averaged and shown in the
^^- ele<l. TotaL Th.e Ievelized cost of measures is weighted by the savmgs from the
measure. For Example, for case of building Ughting, the "total levelized cost is $ 0. 0336
kWh, and is calculated as follows:

(0.0498 . 2.3834 + 0.0187 * 2.5962) / ( 2.3834 + 2.5962)

AU the cost-effective measures are aggregated for the building type and the result is
presented in the columns labeled 0, P, Q, R , 5.





Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

H IN
COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.

TOTAL

MEASURES
INSULATE ROOF R6>R26 '94
INSULATE WALL R7>R19 -94
EFF. WNDWS SQ>LOW E -94
SOLAR FILM "94

I IN L I
MEASURES

FLUORESCENT>T8 -94
INCANDESCENT>PL -94

N M N
MEASURES

AAHX (DINING RM) "94
HIEfHPMP(DINRM)-94
HW HEAT RECOVERY .94
HW BLANKET Same "94
HW TIME CLOCK -94
FREEZES STRP CURTN -94
ECONOMIZER -94

(A)

ELEC
(kWh/SF)

11. 6
0. 96
8.60
1. 65
3. 00
8. 79
1. 05

35.41

(E)

BASE COST
(MF)

0. 5854
6. 2039
3. 1818
0. 4356

1.0106
0.3960

1. 1135
4. 5804
1.0590
0.0220
0.0240
0. 1)73
1.8321

(B)

PERCENT
SATUR.

.0%
73. 0%

100. 0%

48. 0%
100.0%
100.0%
30.0%
61. 9%

(F)
&

COSTS
($/SF)

0.0000
0.0000
0.0000
0. 7729

0. 7676
0.3321

0. 5)89
1.0672
0.4935
0.0212
0,0087
0. 531)
0.8538

(C)

ALL FUELS
(kWh/SF)

0. 1
1.32
8.60
3. 43
3.00
8.79
3.49

59.34

(G)
N

SAVINGS
(kWh/SF)

3.3880
4. 1761
2.0991
0.8899

2.3834
2. 5962

1. 1490
3.6631
8. 7652
0.0469
0.0202
1. 5812
1.9966

(0)
CURRENT UIC

PROTOTYPE
(kWh/SF)

29. 40
5.05
6.29
8. 76

7.60
55.82

112.92

Template for Appendix F
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

2,624 SOFT
OREGON

0

FAST FOOO
70

1993

(I)(H)
M SU

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

30
30

30
30
30
30
30
30
30

37%
37%
37%
73%

0 L%
OF ENDUSE

37%
37%
19%
19%
19%

100%
73%

0 AL%
OF ENDUSE

GRAND TOTAL

w

COST
($/kWh)

0.0115
0. 099)
0. 1011
0.0906
0.01 5

100% 0.0498
100% 0.0187

0 A % 0.033
OF ENDUSE

0.0948
0. 1028
0.01)8
0.0615
0. 1080
0.0274
0.0897
0. 01 5

(0)
0.0259

(K)

SAVINGS
(kWh/SF)

1. 2535

I. 5 5
10. 2%

2.3834
2.5962

56.7%

1.6474
0.0083

1.5812

12. 2%

(P)

(I.)

COST
$/SQFT

0.2166

0.

1.0106
0.3960

5

0. 1990
0.0041

0. 1173

0. 05

(Q)
I. 4

(M)

08M
$/SQFT

0.0000

0.0000

0.7676
0.3321

.0

0. 0927
0.0040

0. 5311

0. ,

(R)
1.

(S)
^6. 7%

COMORFF. XLS PacifiCorp RAMPP-3 Process Paon F I



Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIQHTINQ
MISC.
TOTAL

MEASURES
CURRENT PRACTICE>MCS -94
ROOF R19>R30 same "94
SOLAR FILM '94
WINDOWS LOW E "94

MEASURES
CURRENT PRACTICE>MCS -94
FLUORESCENT>T8 Elec . 94
EXIT SIGNS -94

MEASURES
CURRENT PRACTICE>MCS -94
FRZR STRIP CURTAIN -94
HW HEAT RECOVERY -94
BATHRM EXHST HT RCVRY -94
KITCHEN EXHST HT RCVRY -94
ECONOMIZER -94

ELEC
(kWh/SF)

3. 22
10. 90

7. 22
15. 10
13. 68
13. 12
67.83

BASE COST
($/SF)

0. 0340
0. 2622
0. 4356
0.8256

02598
0. 5205
0.0773

0. 2795
0. 1173
1.0590
0. 5165
5. 2250
1.3741

PERCENT
SATUR.

. 5%
91. 4%

100. 0%
S2.0%

100.0%
100.0%
92.9%

100. 1%

&

COSTS
($/SF)

0.0000
0.0000
0. 7729
0.2983

-0. 6837
0.6386

-0. 1152

0. 1302
0. 5311
0.4935
0. 2407
2. 4348
0.6403

ALL FUELS
MCS

(kWh/SF)

3.49
10.90
8. 80

15. 10
13. 07
6.50

67. 73

SAVINGS
(kWh/SF)

0. 1330
0.3136
0.6753
0.4992

4. 0266
1. 6159
0. 1601

0. 2100
1.5354
8. 7652
0. 7535

10.0528
1.0392

CURRENT
PRACTICE

(KWh/SF)
0.00
3. 70

10. 90
8.80

15. 10
17, <0
5730

122.90

70
30
30
30

30
30
30

30
30
30
30
30
30

NEW
STATE
CLIMATE ZONE
BUILDING TYPE
UFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

2,624 SOFT
OREGON

0

FAST FOOD
70

1993

LIFE MEASURE
(YRS) ACCEPTANCE

0%
20%
75%
20%

COST
($/kWh)

0.0138
0.0558
0. 1194
0. 1502

TOTAL %

OF ENDUSE

0%
100%
100%

0. 0558

-0.0070
0.0479

-0.0158
TOTAL %

OF ENDUSE

0%
100%
36%
47%
47%
91%

0.0421

0. 1302
0.0282
0.0118
0.0670
0.0508
0. 1293

TOTAL ./.
OF ENDUSE

0.0341

0. 55

SAVINGS
(kWh/SF)

0.0000
0.0627

0.0627
0.8%

0.0000
1.6159
0. 1601
1. 7759

10.4%

1.5354
3. 1117

4.6746

S. W7
8.8%

9. 1%

COST
$/SQFT

0.0000
0.0524

0.0524

0.0000
0.5205
0.0773

~0.%75-

0. 1173
0.3759

2.4296

TSS5-

OtM
$/SQFT

00000
0.0000

-o~S

0. 0000
0.6386

. 0. 1152
~S5'.

05311
0. 1752

1. 1322

TS3

COMORFF.XLS PadllCorp RAMPP-3 Process Page F-2



APPENDIX F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

H&ATINC3

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(KWh/SF)

PERCENT
SATUR.

ALL FUELS
(kWh/SF)

CURRENT UIC
PROTOTYPE

(kWh/SF)
7. 45

0.04
2.30
0.30

15.00
12.75
10.20
48. 04

55. 0%

63.0%
100.0%
74.0%

100.0%
100.0%
99.0%
88.4%

13. 54
0.07
2.30
0.40

15. 00
12. 75
10.30
54. 36

T9^
0.86
0.83
1. 42

16.39
30. 16
57.65

EXISTING 26,052 SQR-
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE GROCERY
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSULATE ROOF R3>R22 -94
INSULATE WALL R5>R24 -94
EFF. WINDOWS SG>DG '94
WEATHERSTRIP ACH -94

MEASURES
PARAB REFLCT (SALE) -94
2 LEVEL SWITCHING -94
INCAND>HALOGEN IR -94

MEASURES
REFER CASE COVERS -94
REFER CASE TIMER -94
HW HEAT RECOVERY -94
HW BLANKET-94
REDUCE MINIMUM AIR -94
REFIQERATION PUMP -94
FREEZER STRIP CURTAIN -94
RESISTANCE>HEAT PUMP -94
EXHAUST HEAT RCVRY -94

BASE COST
($/SF)

0.6009
2, 8322
0. 5775
0.0117

0.8841
0.2856
0.0111

0. 3288
0.0252
0. 2768
0.0128
0.0185
0.8203
0.0242
3. 1120
0.3166

COSTS
($/SF)

o.oooo
0.0000
0.0000
0.0113

0.0372
0. 1620
0.5460

0. 1532
0.0117
0. 1290
0.0123
00459
0.3S22
0.0)13
0. 7251
0. 1476

SAVINGS
(kWh/SF)

2.0888
2. 3311
0. 5663
0. 138)

3. 2251
1. 9029
1.0B02

4.2391
2. 4)83
1. 4145
0.0800
0. 5286
5.0000
0.2069
1. 9174
08891

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

30
30
30

30
30
30
M
30
30
30
30
30

55%
55%
55%
55%

IOFAL%

OF ENDUSE

100%
100%
100',.

[ 01 AL %

OF ENDUSE

100%
100%
74%
74%
55%

100%
100%
41%
55%

COST
($/kWh)

0. 0192
00811
0.0680
0.0111
0. 0187

0.0191
0.0157
0.0344
0.0207

0.0076
0.0010
0.0191
0.0210
0.0081
0.0160
0.0114
0. 1335
0.0348

SAVINGS
(kWh/SF)

1. 1489

0.0760

COST
SISOFT

0.3305

0.0065
T. 2258"

16.4%

3. 2251
1. 9029
1.0802
6. ZD82

48.7%

4.2391
2.4183
1.0467
0.0592
0.2907
5.0000
0.2069

0.4890

0. 3370

0.8841
0. 2856
0.0)11
1. 1808

0. 328S
0.0252
0. 2048
0.0095
0.0102
0.8203
0.0242

0. 1742

OtM
$/SQFT

00000

0.0062
THB

0.0372
0. 1620
0.5460

TIT;

I U I AL %

OF ENDUSE
0. 0115 13. Mao

39.0%
1.5970

0. 1532
0. 0117
0.0955
0. 0091
0.0252
0.3822
0.0113

0.0812
~S7l

44. 1%

COMORGRO. XLS PacillCorp RAMPP-3 Process Pnge F-3



APPENDIX F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

MtAIINU
COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(KWhffiF)

PERCENT
SATUR.

ALL FUELS
MCS

(KWh/SF)
1. 38

0.09
4. 10
0. 23

43.30
14. 50

5. 20
68.80

66. 1%

95.5%
100.0%
76.9%

100.0%
100.0%
100. 0%
98.9%

Z. 09

0.09
4. 10
0.30

43. 30
14. SO
5. 20

69.59

CURRENT
PRACTICE

(KWh/SF)
2. 10

0. 10
4. 10
0.30

43. 30
14. 50
5. 20

69. 60

NEW 26,052 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE GROCERY
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT PRACTICE>MCS
ROOF R19>R30 same *94

LOW E WINDOWS same -94

94

BASE COST
(ySF)

0.0098
1.4860
0.0793

COSTS
WSF}

0

0.0000
0.0000

SAVINGS
(KWh/SF)

0.0080
1.2051
0. 1660

LIFE MEASURE COST
(YRS) ACCEPTANCE ($/kWh)

30
30
30

0%
66%
66%

TOTAL %

OF ENDUSE

0.0819
0.0823
0.0319
o. o3're-

SAVINGS
(KWh/SF)

0. 1097

COST
»/son'

0.0524
0. 1087

7.4%
0. 0524

OtM
»/SQFT

o. oooo
0. 0000

MEASURES
CURRENT PRACTICE>MCS
FLUORESCENT>T8 Else-94 0. 1515 0.7437 1.8931
INCANDESCENT>HALOGEN'94 0.0)11 0. 1930 0.4313
EXIT SIGNS-94 0.0350 -0.0551 0.0699

MEASURES
CURRENT PRACTICE>MCS-94 0.0242 0.0113 0. 0070
DHW HEAT RECOVER same-94 0. 2642 0. 1231 0. 3000
REFER FLOATING HEAD -94 0.0807 0.0776 4. 7150
REFER CASE COVERS'94 0.3597 0.3462 0.9520
RFR ANTI-SWEAT TIMER-94 0. 1156 0. 1112 5. 2650
MECH SUBCOOLING-94 0. 1359 0. 1308 0.9320
HOT GAS DEFROST-94 0. 1678 0. 1614 2.4110
REFER PUMP AFT «3-94 0.9965 0. 9589 0. 9220
EFF FAN MOTORS-94 0.2768 0.2664 2.5890

30
30
30

30
30
30
30
30
30
30
30
30

100%
100%
100%

0.0315
0. 0316

-0.0192
TOTAL %

OF ENDUSE

0%
77%

100%
100%
100V.
100%
100%
100%
100%

0. 0301

0.3387
0.0861
0.0022
0.0495
0.0029
0.0191
0.0091
0. 1415
0.0140

1.8931
0. 4313
0.0699
2. 3944

16.5%

4.7150
0.9520
5. 2650
0.9320
2.4110

2. 5890

0. 1515
0. 0111
0.0350
0. 1976

0.0807
0. 3597
0. 1156
0. 1359
0. 1678

0. 2768

0. 7437
0. 1930

-0.0551
0. 8816

0.0776
0. 3462
0, 1112
0. 1308
0. 1614

0. 2664
TOTAL %

OFENDUSE
0. 0088 I6.864IT

31 .TO,
1. 1364 1.0336

28. 1%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLINQ
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(KWh/SF)

0.77
3.03
2. 33

7. 88
0.64

18.91

PERCENT
SATUR.

82.0%
100.0%
33. 0%

100.0%
85. 2%
58.7%

ALL FUELS
(kWh/SF)

0.94
3. 03
7. 07

7.88
0. 75

32.21

CURRENT UIC
PROTOTYPE

(kWh/SF)

2. 29
6.82
1.80

8.85
4. 69

60.45

EXISTING 272,000 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TWE HOSPn-AL
UFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

BASE COST
fflSF)

COSTS
($/SF)

SAVINGS
(kWh/SF)

LIFE MEASURE COST
(YRS) ACCEPTANCE ($/RWh)

SAVINGS COST 0»M
(kWh/SF) $/SQFT $/SQFT

MEASURES
ROOF INSUL R7>R23 . 94
EFF. WINDOWS SG»DQ "94

0. 1093
0.8203

0.0000
0.2963

0. 7885
0. 5999

30
20

12%
<2%

TOTAL %
OF ENDUSE

0.0092
0. 1522
0.0092

0.0934

0. 0934

1.8%

0.0129

0.0129

0.0000

0.1

MEASURES
T-12/Mag>T8 Elect -94
INCANDESCENT>PL -94
OUTSIDE LIGHTS Same '94

0. 7912
0.0583
0.0006

0.4362
0,0945

-0.0097

0.7389
0. 5838
0. 0173

30
30
30

100%
)00%
100%

TOTALS
OF ENDUSE

0. 1108
0. 0175

-0.0350
TT5TBT

0.5838
0. 0173
d.ediis

7.6%

0.0583
0.0006
S.65S9

0. 0945
-0.0097
TH

MEASURES
TEMP RESET -94
AAHX -94
FAN MOTORS .94
VAV same "94
HEAT RECOVER DHW same -94

0.0422
0. 3761
0. 1022
1. 9604
0.0)93

0.0406
0. 1753
0.0476
0. 9135
0.0090

2. 3263
3. 3899
0. 1231
0.4300
3.0000

30
30
30
30
30

34%
34%

100%
34%
25%

TOTAL %
OF ENDUSE

0.0024
0.0'IOS
0. 0812
0.4459
0.0006

-B.OS55

0. 7909
1. 1526

0. 7425
^.6850

24.4%

O.OU3
0. 1279

0.0048
O. t470

0.0138
0.0596

0. 0022
~vs

17.9%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

HEATING
COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

PERCENT
SATUR.

ALL FUELS
(kWh/SF)

16. 26
1. 23
6.00
1. 26
0.00
7. 59
4. 43

36. 77

7B"RT
82. 0%

100.0%
89. 7%

100.0%
85. 2%
85.9%

ST37
1.50
6.00
1. 40

7.36
5. 80

42.83

CURRENT
PRACTICE

(kWh/SF)
"ZT.W

1. 50
6.00
1.40

8. 90
5. 20

44. 40

NEW 272.000 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE HOSPITAL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT PRACTICE>MCS -94
INSULATE WALLS R5>R24 -94
LOW E WINDOWS "94

MEASURES
CURRENT PRACTICE>MCS -94
EXIT SIGNS -94
OUTDOOR LIGHTS same -94
FLUORESCENT>T8 Else -94
INCANDyHALOQEN IR -94
AMBIENT/TASKAFT*) -94
DAYLIGHT DIM AFT »2 "94
OCCUP SENSOR AFT »3 "94

MEASURES
AAHXsama '94
CHILLER STRNER CYCLE -94
HEAT RCVERY DHW same -94
EVAP COOLER -94

BASE COST
($/SF)

0.0266
0. 1034
0.2826

0. 1358
0.0675

-0.0003
0. 1728
0.0038

-0.0029
0.0852
0. 0839

0. 4178
0. 1809
0.5794
0.4382

COSTS
($/SF)

0.0000
0.0000
0.0000

0.2542
-0. 1005
-0.0092
0.2274
0. 1027

-0. 0129
0.0495
0.0919

0. 1947
0.0843
0.2700
0.2042

SAVINGS
(kWh/SF)

0.0320
0. 1699
0.4117

1.5386
0. 1078
0. 0173
0.6212
0. 1812
0. 1644
0. 1614
0. 1830

3.3969
0.4390
0. 7000
0.4390

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30

30
30
30
30
30
30
30
30

30
30
30
30

0%
57%
57%

COST
($/kWh)

0.0554
0.0406
0.0458

TOTAL %
OF ENDUSE

0%
100%
100%
100%
loo'/.
75%
75%
75%

TOTAL %
OF ENDUSE

62%
62%
67%
62%

0.04'IS

0.0169
-0.0204
-0.0365
0.0430
0.0392

-0.0064
0.0557
0.0641
0.0315

0.0120
0. 0403
0.0809
0.0976

SAVINGS
(kWh/SF)

0.0000
0.0970
0.2350
0.3319"

1.9%

0.0000
0. 1078
0. 0173
0. 6212
0. 1812
0. 1233
0. 1211

COST
WSOFJ

0.0000
0.0590
0. 1613
0. 2203

o.oooo
0.0675

-0.0003
0. 1728
0.0038

-0.0021
0.0639

1. 1718^
13.2%

2.0891
0.2700

0. 3055

0.2569
0. 1118

08,M
S/SQFT

o. oooo
0.0000
0.0000

"KBO

0. 0000
-0. 1005
-0.0092
0.2274
0. 1027

-00097
0.0371

~esf

0. 1197
0.0518

TOTAL %
OF ENDUSE

O. STST 2.3591
8. 1%

0.3682 ~OT7

10. 1%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERQY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0. 64
2.23
1. 26

4. 74
1. 03

14.75

PERCENT
SATUR.

51. 0%
100.0%
45.0%

100.0%
100.0%
67. 7%
70.5%

ALL FUELS
(kWh/SF)

1. 25
2. 23
2.80

4. 74
1. 52

20.91

CURRENT UIC
PROTOT<PE

(kWh/SF)

0. 49
0.03
6.02

3. 72
1.94

21.37

EXISTING 11,664 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE HOTEL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OP DATA 1993

MEASURES
ROOF INSUL R7>R27 -94
WALLINSUL. R2>RII-94
WINDOW SG>DG -94

BASE COST
($/SF)

0.23(1
0, 2408
0. 2016

COSTS
($/SF)

0.0000
0. 0000
0.0728

SAVINGS
(kWh/SF)

0. 7509
3. 5652
0. 9382

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30

58%
58%
58%

TOTAL %
OF ENDUSE

COST
($/KWh>

0.0205
0.0045
0.005
0.5095

SAVINGS
(kWh/SF)

0.4355
2.0678
0.5441

"3. 047T
55.5%

COST
$/SQFT

0. 1341
0. 1397
0. 1169

~S:39BT

OiM
s/son-

0.0000
0.0000
0.0422

TOT

MEASURES
INCANDESCENT>PL -94
FLUORESCENT>T8 -94
EXTERNAL>HPS -94

0. 5720
0. 1265
0.0766

-1.0868
0.0240
0.0187

0.4177
0.4607
0. 1740

30
30
30

100%
100%
100%

TOTAL'/.
OF ENDUSE

-O.OB22
00218
0.0365

.OB171

0. 4177
0. 4607
0. 1740
i.eszf

22.2%

0. 5720
0. 1265
0.0766

Ti:775iT

-1.0863
0.0240
0. 0187

-T04

MEASURES
EFFICIENT THERMOSTAT -94
LOW FLOW SHOWER . 94
DHW & PIPE INSULATION -94

0. 3460
0.0473
0. 0270

0. 1612
-0.0842
0. 0260

1. 1130
21652
0.6331

30
30
30

44%
3S%
38%

TOTAL %
OF ENDUSE

0.0304
-0 0011
0.0056
0.0097

0. 4842
0.8282
0.2421
1.5545

15.5%

0. 1505
0.018)
0.0103
0.1783

0070)
-00322
00099

~5Sf

38.3%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

ELEC
(kWh/SF)

PERCENT
SATUR.

ALL FUELS
MCS

(kWh/SF)
HEATINQ"
COOLING
VENTILATION
WATER HEAT
COOKING
LIGHTING
MISC.
TOTAL

2. 96
0. 25
0.02
4.06
0.00
3. 43
1. 31

12.03

68. T%
51.0%

100.0%
96. 8%

100.0%
100.0%
67. 7%
70.5%

4. 23
0. 49
0.02
3. 87

3.40
1.94

13.95

CURRENT
PRACTICE

(kWh/SF)
4. 55
0.50
0. 02
6,03

3. 63
1. 94

16. 67

NEW 11,664 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TtPE HOTEL
UFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT CODE>MCS "94
LOW E WINDOW U65>U39 "94
INSULATE ROOF R19>R38 -94
INSULATE WALL R19>R24 -94

MEASURES
CODE>MCS 1C InoPL "94
INCN>PL Second 1/2 "94
HPS EXTERIOR LIGHTS -94

MEASURES
LOW FLOW SHOWER -94
DHW t, PIPE INSULATION -94

BASE COST
($/SF)

0.2653
0.2507
0. 1273
0.3722

0.8563
0. 8563
0.0476

0.0473
0.0270

&

COSTS
($/SF)

0.0000
0.0000
0.0000
0.0000

-0.5762
-0. 5762
0. 1473

-0.3690
0.0260

SAVINGS
(kWh/SF)

0.3091
0.6371
0. 2826
0.5637

0.2232
0. 2232
0. 1740

2. 1652
0.6331

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

30
30
30

30
30

0%
69%
69%
69%

TOTAL %
OF ENDUSE

0%
100%
100%

TOTAL %
OF ENDUSE

0%
77%

COST
($/kWh)

0.0573
0.0262
0.0300
0.0440
0. 0337

0.0837
0.0837
0.0747
0.0000

-0.0099
0.0056

SAVINGS
(KWh/SF)

0.4402
0. 1953
0.3895
1.0250
30.2%

0.0000
0.0%

0.0000
0.4902

COST
SISQFT

0. 1732
0.0879
0.2572

'S.SfSf

0.0000

0.0000
0.0209

OtM
$/san'

0.0000
00000
0.0000

~csc

TOTAL ./.
OF ENDUSE

0.0056 0.4902"
6.0%

0. 0209

'S3C

0. 0000
0.0201

'OTS

12.9%
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Appendix F - Commercial Building, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

1. 46
4. 30
0.82
0.00
6.56
0.35

17.68

PERCENT
SATUR.

100. 0%
100,0%
75.2%

100.0%
85.5%
62.6%

ALL FUELS
(kWh/SF)

1, 46
4.30
1.09

6.56
0. 41

2807

CURRENT UIC
PROTOTYPE

(kWh/SF)

1. 70
5.34
0.20

10. 50
3. 12

35.02

EXISTING 408,000 SQFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE LQ OFFICE
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSUL. ROOF R6>R24 -94

MEASURES
40W FLUOR>T8 HBC Bal -94
INCANDESCENT>PL -94
EXIT SIGNS-94
OCCUP SENSOR AFT *1 -94
AMBIENT/TASK AFT »4 -94
DAYLIGHT DIM AFT ff5 "94

MEASURES
TEMP RESET FOR MLTZN -94
EFF FAN Motor ISOOrpm "94
TUNE f, ADJUST same-94
TRAV RETROFIT same -94

BASE COST
($reF)

00250

1. 3890
0. 1075
0.0569
0. 2108
0.8105
0.3022

00141
0. 1407
0.0012
1. 9313

COSTS
($/SF)

0.0000

0. 3215
-0.0154
-0.0993
02464

-0.0634
0. 1380

0.0066
0.0656
0. 0030

-1. 7174

SAVINGS
(kWh/SF)

0. 1044

2.0357
0. 4128
0. 1710
0. 9504
0. 7117
0. 1382

1, 4713
0. 1014
0. 0177
3, 9798

LIFE MEASURE COST SAVINGS COST
(YRS) ACCEPTANCE ($/kWh) (kWh/SF) $/SQFT

30

30
30
30
30
30
30

30
30
30
30

22%
IC)TAL%

OF ENDUSE

0.0160
0. 0160

100%
100%
100%
75%
75%
75%

lOTALli.
OF ENDUSE

29%
100%
29%

100%
TOTAL %

OF ENOUSE

0.0561
0. 0149

-00165
0.0321
0.0700
0. 2125

"STOTT

0.0009
01357
0.0159
0. 0036
0.0033

0.0230
0. 0230

0.4%

2. 0357
0. 4128
0. 1710
0. 7128

3.3323
50.8%

0. 4326

0.0052
3.9798

0.0055
6. (»i55

1.3890
0. 1075
0. 0569
0. 1581

T7TB-

0.0041

0.0004
1.9313

OI.M
$/SQFT

0.0000
~5^S5i

0. 3215
-0.0154
-0.0993
0. 1848

"C35T?

0. 0019

0.0009
-t. 7174

4.4176
39. 7%

T53B7-T7TO

44.0%

COMORLGO.XLS PaclliCorp RAMPP.3 Process



Appendix F - Commercial Building, Demand-Side Resources Worksheets

ABSOLUTE. ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0.60
1. 80
0. 15
0.00
6. 55
3.08

14.69

PERCENT
SATUR.

. %
100. 0%
100.0%
75. 2%

100,0%
85. 5%
62.6%

ALL FUELS
MCS

(kWh/SF)

0.60
1.80
0. 20

6.35
3.60

17. 54

CURRENT
PRACTICE

(kWh/SF)

0. 60
1. 80
0.20

7. 70
3.60

19. 20

NEW 408, 000 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE LG OFFICE
UFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT PRACTICE>MCS -94
LOW E. WINDOWS -94

MEASURES
CRRNT PRACTICE>MCS "94
T8 FLUOR./ELECTRONIC -94
EXIT SIGNS-94
OCC SENSOR AFTER »2 -94
AMBIENT/TSK AFTER *4 '94
DAYLT DIM AFTER «5-94

MEASURES
CURRENT PRACTICE>MCS
VSD MOTORS -94
TRAV CNTRLS -same 94
EVAP. COOLING

BA.SE COST
($/SF)

0.0751
0.8929

0.2533
0.0723
0.0569
0. 2108
0.8105
0.3022

0.0542
1.9313
0.6695

COSTS
($/SF)

0

0.3226

-0.2116
0,0289

-0. 1050
0. 2161

-0.0748
0.0236

0.0253
-0.3342
0.3164

SAVINGS
(kWh/SF)

0.3340
0.5615

1.3537
0.4856
0. 1708
1.0674
0.9133
0. 2237

LIFE MEASURE
(YRS) ACCEPTANCE

0.0913
1. 9540
0. 1912

30
20

30
30
30
30
30
30

30
30
30

0. 0%
49. 8%

TOTAL %
OFENDUSE

0.00%
100. 00%

100.00%
100.00%
100. 00%
100.00%

COST
($/kWh)

0.0150
0. 1770
0.0000

TOTAL %

OF ENDUSE

100%
100%
100%

TOTAL-/.
OF ENDUSE

0.0021
0.0139

-0.0188
0.0267
0.0537
0.0972
0. 0308

0.0581
0.0545
0.3439
A.6547

SAVINGS
(kWh/SF)

0.0000

O.fiMfl
0.0%

0.0000
0.4856
0. 1708
1.0674
0.9133

2. 6371
34.2%

0.09)3
1.9540

COST
$/SQFT

0.0000

{).66»

0.0000
0.0723
0.0569
0.2108
0.8105

1. 1504

0.0542
1.9313

08M
tlSOFT

0.0000

T5355

0.0000
0. 0289

-0. 1050
0. 2161

-0.0748

~5SB:

0.0253
-0.3342

2.6453
47. 4%

T5855-^ESiE

39.0%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USJE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

ELEC PERCENT
(KWh/SF) SATUR.

1. 10
1. 14
0.36

7.45
0.43

13.42

58.0-/.
100.0%
66.0%

100.0%
85. 5%
72.5-,.

MCS
(kWh/SF)

1.89
1. 14
0.54

7. 45
0. 50

18.52

CURRENT
PRACTICE

(kWh/SF)

1.98
1. 14
0. 54

7. 00
0. 50

18.34

EXISTING
STATE
CLIMATE ZONE
BUILDING TVPE
UFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

4,880 SOFT
OREGON

0

OFFICE
70

1993

MEASURES
INSULATE ROOF R4>R24 -94
INSUL. WALL R5>R24 -94
WINDOWS SG>DQ-94
LOW E. WINDOWS -94
SOLAR FILM -94

MEASURES
4L-T12 Mag>T8-4L Bee -94
EXIT SIGNS .94
INCAN > 90 W HALOGEN -94
DAYUGHTDIMAFT*1 -94
AMBIENT/TASK AFT »2 -94
OCCUP SENSOR AFT »3 -94

MEASURES
ECONOM12ER -94
OPTIMUM START TIMER -94
AAHX "94
REDUCE OUTSIDE AIR Same -94
RESISTANCE>HEATPUMP -94
EFF HEAT PUMP -94

BASE COST
($/SF)

0.3005
5.8235
1. 7109
1.3860
0.4691

0.8482
0.0525

-0.0002
0.6007
1. 0364
0.2407

0.4926
0. 2799
0. 1744
0.0118
2. 0131
0. 7389

COSTS
($/SF)

0

0

0

0.6459
0.2186

0. 3791
.0.0762
0.0286
0. 1638
0.0979
0. 1174

0.2295
0. 1304
0.08)3
0.0294
0.9381
0.3443

SAVINGS
(kWh/SF)

1. 2518
2. 1645
1.5990
0.4689
0.5357

1.0612
0. 1426
0.0854
1. 1239
0. 7373
0.0733

0.6629
0. 6873
1.0680
1.0348
4.8840
0.5154

LIFE
(YRS)

30
30
30
30
30

30
30
30
30
30
30

30
30
30
30
30
30

MEASURE
ACCEPTANCE

42.0%
42.0%
42.0%
42.0%
58. 0%

TOTAL %
OF ENDUSE

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

TOTAL %
OF ENDUSE

58.00%
31.50%
31. 50%
31. 50%
46,01%
17. 00%

TOTAL %
OF ENDUSE

COST
($/kWh)

0.0160
0. 1795
007)4
0. 2891
0.0856
0.0)60

SAVINGS
(RWh/SF)

0. 5258

COST
$/sQn-

0. 1262

0. 0772
-0.0111
0.0222
0.0454
0. 1026
0.3261

TS3SS-

6.S256
13.0%

0.1426
0.0854
1. 1239

6. 1262

0.0525
-0.0002
0.6007

0.0727
0.0398
0.0160
0.0027
0.0403
0. 1402
0. 0337

T35T5-
18. 1%

0. 2165
0.3364
0. 3260
2.2471

6.6536

00882
0.0549
0.0037
0.9262

Ot,M
$/SQFT

o.oooo

'vssc

-0.0762
0.0286
0. 1638

TTTTC

0.0411
0. 0256
0. 0093
0.4316

TTRBiT
52.4%

rezn" -53CT

37. 3%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

1. 77
1. 14
0.43
0.00
7.00
0.43

14.41

PERCENT
SATUR.

0

89.5%
100.0%
80.3%

100.0%
85.5%
78.6%

ALL FUELS
MCS

(kWh/SF)

1.89
1. 14
0.54

7.28
0.50

18.35

CURRENT
PRACTICE

(KWh/SF)

1. 98
1. 14
0. 54

7.00
0. 50

18. 34

NEW
STATE
CLIMATE ZONE
BULDINQ nPt
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

4,860 SOFT
OREGON

0

OFFICE
70

1993

MEASURES
CURRENT PRACTICE>MCS -94
INSUL. WALLR11>R16-94
INSULATE ROOF R13>R30 -94
INSULATE ROOF R30>R38 -94
LOW E. WINDOWS "94

BASE COST
[VSF)

0.0661
0. 4037
0. 1421
0.0383
1.3957

COSTS
WSF}

0

0

0

0

0.5042

SAVINGS
(kWh/SF)

0. 1830
0.8743
0.2767
0.0548
1.0110

LIFE
(YRS)

30
30
30
30
30

MEASURE
ACCEPTANCE

0. 0%
50. 7%
50. 7%
50. 7%

100.0%

COST
($/kWh)

0.0241
0.0308
0.0343
0.0467
0. 1254

SAVINGS
(kWh/SF)

0.0000
0.4433
0. 1403
0.0278

COST
$«an'

0.0000
0.2047
0.0720
0.0194

0»M
$/SQFT

0.0000
o.oooo
0.0000
0.0000

TOTAL%
OF ENDUSE

0.0323 0. 61)4
11.3%

0. 2961 0.

MEASURES
CURRENT PRACTICE>MCS-94 0. 2812 -0. 1040
T8 FLUORESCENT/ELECT -94 0. 2459 0. 0494
EXIT SIGNS-94 0.0525 -0.0862
DAYLIGHT DIM AR'»1 "94 0.6007 0.0971
AMBIENT/TASK AFT lf2-94 1.0364 0.0361
OCCPNCY SENSOR AFT *3 "94 0.2407 0.0025

1. 297)
0.4620
0. 1497
1.2787
O.G332
0.0494

30
30
30
30
30
30

0.00%
100.00%
100.00%
100.00%
100,00%
100.00%

TOTAL %
OFENDUSE

0.0091
0.0426
0.0150
0.0364
0. 1130
0.3285
0. 0339

0.0000
0.4620
0. 1497
1.2787

1. 8904

27.0%

0.0000
0. 2459
0.0525
0.6007

0.8990

0.0000
0.0494

-0.0862
0.0971

0,

MEASURES
CURRENT PRACTICE>MCS-94 0. 1076 0.0502
ECONOMIZER -94 0.4926 0. 2295
OPTIMSTRTTMRsama-94 0. 2799 0. 1304
AAHX8ame-94 0. 1744 0.0813
REDUCE OUTSDE AIR sama'94 0.0118 0.0055
EFF HEAT PUMP same -94 0.7389 0. 3443

0.0889
0.6629
0.6873
1.0680
1. 0348
0.5154

30
30
30
30
30
30

0.00%
89.SO-/.
38. 03%

38.03%
38.03%
20.28%

TOTAL %
OF ENDUSE

01184
0.0727
0.0398
0. 0160
0. 0011
0. 1402
0.0163

0.2613
0.4061
0.3935

1.06)0
14.3%

0. 1064
0.0663
0.0045

ts. vm

0.0496
0.0309
0.0021

D.

24. 7%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

ELEC PERCENT
(KWh/SF) SATUR.

1. 43
5.88
0.09

6. 71
0.61

19.86

63.00%
100.00%
74.00%

100.00%
95. 20%
66. 05%

ALL FUELS
(kWh/SF)

2. 27
5.88
0. 12

6. 71
0.64

30.07

CURRENT UIC
PROTOTYPE

(kWh/SF)

0.90
1.00
0. 42

8. 62
1. 14

16.87

EXISTING 13, 125 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE RETAIL
UFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSULATE ROOF R7>R20 "94
INSULATE WALL R3>R22 . 94
LOW E. WINDOWS '94
WEATHERSTRIP ACH -94

BASE COST
($/SF)

0.6009
2. 3877
0. 6761
0.0131

COST
($/SF)

0.0000
0.0000
0.0000
0.0000

SAVINGS
(kWh/SF)

2.6233
1.2182
0.5581
0.0040

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
10

27%
27%
27%
27%

TOTAL %
OF ENDUSE

COST
($/kWh)

0.0153
0. 1308
0.0808
0.4256

SAVINGS COST OtM
(kWh/SF) $/SQFT $/SQFT

0, 0153

0.7004

0. 7004

10. 7%

0. 1604 0.0000

0. 1604 O.tX

MEASURES
EXIT SIGNS-94 0.0260 -0.0324 0.0336
DAYLIGHT DIM "94 0.0528 0.0688 0.8230
FLUORESCENT>T8 "94 0. 5749 0. 6479 1. 7451
INCANDESCENT>HALOGEN-94 0.0132 0.4544 1.0005

30
30
30
30

100V.
100%
100%
100%

TOTAL %
OF ENDUSE

-0. 0126
0.0099
0.0467
0.0312

~OS3M

0.0336
0.8230
1. 7451
1.0005
3. 6021

53.7%

0.0260
0.0528
0. 5749
0.0132
0. 6669

-0.0324
00688
0.6479
0. 4544
1. 1;

MEASURES
AAHX'94 0. 2017 0.0000 0.5739
RESISTANCE > HEAT PUMP-94 1.8491 0. 0000 2. 8524
DHW BLANKET (Timer)-94 0,0048 0. 0000 0. 0315

14.0
15.0
10.0

27%
5%

56%
TOTAL %

OF ENDUSE

0.0360
0.0634
0.0200

7i:D344

0. 1532

0.0175
0. 1707

1. 3%

0.0539

0.0027
0. 0565

0. 0000

0.0000
O. tX

22. 5%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0. 41
1.60
0.04
0.00
8.93
0.94

12. 23

ALL FUELS
PERCENT PROTOTYPE

SATUR. (kWh/SF)

63.0%
100.0%
98.4%

100.0%
85. 2%
68.5%

0.65
1. 60
0.04

8. 88
1. 10

12.97

CURRENT
PRACTICE

(kWh/SF)

0. 70
1. 60
0.04

9. 20
1. 10

13. 74

NEW 13, 124 SQFS
STATE OREQON
CLIMATE ZONE 0
BUILDING T»PE RETAIL
UFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT CODE>MCS -94
DG>LOWE WINDOWS -94

MEASURES
CURRENT CODE>MCS -94
FLUORESCENT>T8 Elec -94
INCAN>HALOGEN IR -94
DAYUQHTDIMAFT*1'94
EXIT SIGNS -94

MEASURES
CURRENT PRACTICE>MCS -94
AAHX "94
EFF H PUMP same -94
RADIANT HTRS sama-94

BASE COST
($/SF)

0. 1079
0. 1754

0.0356
0. 1501
0.0178
0.0528
0.0260

0.0879
0.2017
0.6868
0.0325

COST
($/SF)

0

0.0634

-0.0455
0.4356
0. 4190
0.0601

-0.0453

0.0410
0.0940
0. 3201
0.0151

SAVINGS
(kWh/SF)

0.3970
0. 1174

0.3199
1.9407
1.0004
0.6831
0.0820

0.0500
0.5162
0. 1978
0.0754

LIFE MEASURE
(YRS) ACCEPTANCE

30
20

30
30
30
30
30

30
30
30
30

0%
40%

TOTAL ?.
OF ENDUSE

0%
100%
100%
100%
100%

COST
($/ltWh)

0.0181
0. 1663
0:BOS^

-0.0021
0.0201
0. 0291
0. 0110

-0.0)57
TOTAL ./.

OFENDUSE

0%
30%

8%
30%

0.0000

01720
0.0382
0. 3396
0.0421

SAVINGS
(kWh/SF)

0.0000

0.0000
0.0%

0.0000
1. 9407
1.0004
0.6831
0.0820
0. 0000

0.0%

0. 1556

0.0227

COST
$/SQFT

0.0000

0. 0000

0.0000
0. 1501
0.0178
0.0528
0.0260
0.0000

0.0608

0.0098

OtM
»/SQR'

0.0000

~SSB

0.0000
0.4356
0.4190
0.0601

-0.0453
~ssa

0.0283

0.0046
TOTAL%~

OF ENDUSE
0. 0387 0. 1784

84.2%
0.0706 ~oss,

41.3%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC PERCENT
(kWh/SF) SATUR.

0. 03
1. 46
0. 15

4. 72
0. 50

10.51

42.0%
100.0%
59,0%

100.0%
88.5%
41.5%

ALL FUELS
(KWh/SF)

0.07
1.46
0. 25

4, 72
0.56

25.30

CURRENT UIC
pROTorrpE

(KWh/SF)

0.00
1.09
0. 55

3. 92
0.92

21. 93

EXISTING 67,784
STATE
CLIMATE ZONE
BUILDING TYPE
LIFE OF PROTOTTPE BUILDING
INITIAL YEAR OF DATA

son-
OREGON

0

SCHOOL
70

1993

MEASURES
INSULATE ROOF R7> R27 -94
LOW E WINDOWS -94
INSULATE WALLS R4>R23 -94
WEATHERSTRIP ACH -94

MEASURES
T-12/Mag>T84LEIec-94
INCANDESCENT>PL -94
EXIT SIGNS '94
OCCUP SENSOR AFT »1 -94
DAYLIGHT DIM AFT* 1-94

MEASURES
ADJUST OUTSIDE AIR -94
DHW BLANKET-94

BASE COST
($/SF)

0.546
2. 212
2.973
0, 242

0. 8484
0. 13)1
0.0673
0. 1849
0.0979

0.030
0.003

COSTS
($SF)

0.000
0. 799
0.000
0. 233

0.3351
0.0410

.0.0922
0. 1164
0.0519

0.074
0. 003

SAVINGS
(kWh/SF)

2. 2842
. 2.0334
. 1. 9553
2.3545

1. 5359
0.3955
0. 1327
0. 2747
0.0568

1. 9237
0.0680

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

30
30
30
30
30

30.0
30.0

20%
20%
20%
20%

TOTAL -i.
OF ENDUSE

COST
($/kWh)

0.0160
0,0988
0. 1014
0.0135
O.(if47

100%
100%
100%
100%
100%

TOTAL %
OF ENDUSE

20%
44%

I'OTAL-A
OF ENDUSE

0.0514
0.0290

-00125
0.0732
0. 1758
0.0430

0.0036
0.0062
0.0038

SAVINGS
(kWh/SF)

0.4568

0.4709
AS277

25.2%

1. 5359
0.3955
0. 1327

TB5?T
43.7%

0. 3847
0.0301

COST
$/SQFT

0. 1093

0.0484
6. 1577

0.8484
0. 1311
0.0673

TS3S8-

0.0060
0.0014

OtM
$/sQn-

0.0000

0.0466
TCiHi

0. 3351
0.0410

-0.0922

6.4148
7. 2%

.

S2S!

00148
0.0014

6.M74 .

TOTC

32. 4%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0.00
2.21
1.47
0.00
4. 54
1. 15

11.80

PERCENT
SATUR.

0

42.00%
100.00%
98. 10%

100.00%
88.50%
64.05%

ALL FUELS
MCS

(KWh/SF)

0. 00
2. 22
1. 50

4. 43
1.30

18.42

CURRENT
PRACTICE

(kWh/SF)

0.00
2.20
1.50

5.20
1. 30

19, 30

NEW 277,200 SOFT
STATE OREGON
CLIMATE ZONE 0
BUILDING TYPE SCHOOL
LIFE OF PROTOTyPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT PRACTICE>MCS -94
INSULROOFR19>R38-94
INSULATE WALLS R6>R19 -94
LOW E WINDOWS U.46 -94

BASE COST
WSF}

0.0037
0.0641
0.0634
0.0435

COSTS

 

SF)

0.0000
0.0000
0.0000
0.0000

SAVINGS
(kWh/SF)

0.029S
0. 1299
0. 1176
0.0696

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

0%
27%
27%
27%

TOTAL %
OF ENDUSE

COST
($/kWh)

0.0083
0.0329
0.0360
0.0417
0. 0360

SAVINGS
(RWh/SF)

0.0000
0.0349
0.0316
0.0187
0. 0853

3.5'X,

COST
VSQFT

0.0000
0.0172
0.0171
0.0117
0. 0460

OIM
$/SQFT

0.0000
00000
0.0000
0.0000
o. oc

MEASURES
CURRENT PRACTICE>MCS-94 -0.0363 -0.0697 0. 1755
FLUORESCENT>T8 Bee . 94 0.0344 0.0939 0. 2110
EXIT SIGNS-94 0.0165 -00234 0.0328
OCCUP SENSOR AFT «1'94 0.0452 0. 0512 0. 0920
DAYLIGHT DIM AR'»2'94 0.0239 0. 0124 0. 0144

30
30
30
30
30

0%
100%
100%
100%
100%

TOTAL %
OFENDUSE

-0.0403
0.0406

-0.0141
0.0700
0. 1677
0.0332

o.oooo
0. 2110
0.0328

0. 2438
4. 7%

0.0000
0.0344
0.0165

0. 0508

o.oooo
0.0939

-0.0234

0. 07

MEASURES
62-89 VENTILATION
VSD MOTORS "94
EMCS CONTROLS -94

0.00)1
0.0183
0.2895

0.0005
0.0085
0.0515

-0.0080
0.0569
0.2346

30
30
30

0%
75%
27%

TOTAL %
OF ENDUSE

-0.0)32
0.0314
0.0970

^1.0314

0.0000
0.0427

0.0427
0.6%

0.0000
0.0137

0. 0137

0.0000
00064

o. oc

3.0%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRISERATION
LIGHTING
MISC.
TOTAL

ELEC
(KWh/SF)

0.04
0.03
0,01
5.00
3. 29
3. 02

14. 11

PERCENT
SATUR.

52.0%
100.0%
62.0%

100.0%
IOO.O'A
97.6%
75.6V.

ALL FUELS
(kWh/SF)

0.07
0.03
0.02
5.00
3. 29
3.09

18.66

CURRENT UIC
PROTOTYPE

(KWh/SF)

0. 22
0. 19
0. 15

3. 50
1. 72

1211

EXISTING 18,025 SQF7
STATE OREOON
CLIMATE ZONE 0
BUILDING TYPE WAREHOUSE
UFE OF PROTOTVPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSULATED ROOF R2>R20 '94
INSUIATED WALL R2>fl20 -94
LOW E WINDOWS SG>DQ -94
WEATHERSTRIP ACH -94

BASE COST
($/SF)

0.5459
1.8480
0. 5768
0.0393

COSTS
($/SF)

0.000
0.000

0. 2084
0.0378

SAVINGS
(kWh/SF)

2. 5987
1. 8849
0.2900
0. 1460

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

38%
38%
38%
38%

TO I AL %
OF ENDUSE

COST
($/kWh)

0.0140
0. 0653
0. 1806
0,0352

"O.OIST

SAVINGS
(kWh/SF)

0.9875

0.0555
TO430
37.8%

COST
»/SQFT

0. 2074

0.0149
S2224

08.M
$/SQFT

0.0000

00144
OOT

MEASU4RES
OFFICE FLUORESCENT>T8-94 0. 1163 0.050 0. 2164
STOR DELMP/Reflec-94 0. 1312 0. 024 0. 2710
INCAN>HALOQEN. HID "94 0.0003 0.040 0.3331

30
30
30

100%
100%
100%

TOTALS

OF ENOUSE

0.0512
0.0382
0.0080
'o.osaf

0. 2164
02710
0.3331
(razos

24.9%

0. 1163
O. )312
0.0003
0.2478

0. 0499
00240
0.0397
o.n

MEASURES
REDUCE OUTSIDE AIR "94
TEMP SETBACK'94
RADIANT HEATERS-94
AAHX -94
RESIST> HP (OFFICE) "94
EFFICIENT REFER. "94 Sam8
DESTRATIFIERS -94
DHW BLANKET . 94
ECONOMIZER (OFFICE) -94

0.0047
0.08)8
0.9790
0. 1621
0. 2448
0. 7054
0. 1346
0.0030
0.0667

0.0116
0.0788
0.4562
0. 0755
0. 1141
0. 3287
0. 0627
0.0014
0. 0311

0. 1283
1. 4371
2. 4596
0. 1218
0. 6382
3.5000
1. 5504
0.0229
0.0798

30
30
30
30
30
30
30
30
30

38%
38%
38',.
38%
20%
38%
38%
47%
39%

0. 0084
0.0075
0.0389
0. 1302
0. 0375
00)97
0.0085
0.0127
0. 0817

0. 0487
0. 5461
0.9346

0. 1292
1.3300
0.5892
0.0107

0.0018
0. 0311
0.3720

0.0496
0.2680
0.0511
0.0014

0.0044
0.0299
0. 1734

0.0231
0. 1249
0.0238
0.0006

TOTAL %
OFENDUSE

0.0215 3.5885
33. 2%

0.7750 0.3S

38. 6%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

ELEC
(kWh/SF)

PERCENT
SATUR.

ALL FUELS
MCS

(kWh/SF)
HEBTINS
COOLINS
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

0. 46

0. 10
0.30
0. )9
4.00
2.31
1. 17
8. 52

47. 0%

52. 0%
100.0%
96, 5%

100.0%
100.0%
97. 6%
95.3%

0. 93

0. 19
0.30
0. 20
4. 00
2. 13
1. 20
8.85

CURRENT
PRACTICE

(RWh/SF)
1. 20

0. 20
0.30
0. 20
4.00
3.30
1. 20

10.40

NEW
STATE
CLIMATE ZONE
BULDINQ TYPE
UFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

18.025 SOFt
OREGON

0

WAREHOUSE
70

1B93

MEASURES
CURRENT PRACTICE>MCS . 94
INSULTED WALL R11>R16 -94
LOW E WINDOWS -94
INSULATE ROOF>R30 .92

BASE COST
($/SF)

0. 1022
0. 2397
0. 1798
0. 2426

COSTS
($/SF)

0

omo
0.000
0.000

SAVINGS
(KWh/SF)

0.2700
0. 1665
0.0832
0. 1126

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

0%
47%
47%
47%

TOTAL %
OF ENDUSE

COST
($/kWh)

0.0252
0.0960
0. 1442
0. 1437

SAVINGS COST 08.M
(RWh/SF) $/SQFT tlSQFJ

0.0000

0.0000

0.0000
0.0%

0.0000 0,0000

0.0000 ~cw

MEASURES
CURRENT PRACTICE>MCS -94
EXIT SIGNS -94
OCCUP SENSOR -94
AMB/TASK LIGHT AFT «1 . 94
DAYLIGHT DIM AFT »2 -94

-0.0164
0.0284
0.0391
0. 1007
0.0656

-0. 1823
-0.0499
0.0637

-0.0051
0. 0347

1. 1705
0.0755
0. 5531
0. 1689
0.0833

30
30
30
30
30

0%
100%
100%
100%
100%

TOTAL %
OF ENDUSE

.0.0113
-0.0190
0.0124
0.0378
0.0803
0.0)48

0.0000
0.0755
0.5531
0. 1689

0.7975
24. 2%

0.0000
0.0284
0.0391
0. 1007

0.0000
. 0.0499
0. 0637

-0.0051

0. 1682 ~osc

MEASURES
CURRENT PRACTICE>MCS '94
EFFICIENT REFER, sama '94
ECONOMIZER -94

0.0175
0.7008
0.0667

0.0081
0.3265
0.0311

0.0140
3.5000
0.0920

30
30
30

0%
75%
39%

TOTAL %
OF ENDUSE

0. 1223
0. 0196
0.0709
0.0)96

2.6250

2.6250
39. 7%

0.5256 0.2449

0.5256 'S3S-

34.5%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

CURRENT UIC
ELECT PERCENT ALL FUELS PROTOTYPE

(kWh/SF)

1.03
8.60
2.81
3.00
8. 79
1.05

36.03

SATUR.
. %

78.0%
100.0%
82.0%

100.0%
100.0%
30. 0%
61.9%

(kWh/SF)

1.32
8. 60
3.43
3.00
8. 79
3, 49

59.34

(kWh/SF)

9. 24
6.42
8. 76

17.60
55. 82

130.48

EXISTING
STATE
CLIMATE ZONE
BUILDING TYPE
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

2,624 SOFT
UTAH

0

FAST FOOD
70

1993

MEASURES
INSULATE ROOF R6>R26 "94
INSULATE WALL R7>R)9 "94
EFF. WINDOWS SG>LOW E -94
SOLAR FILM -94

BASE COST
($/SF)

0.5854
6.2039
3. 1818
0.6923

COSTS
($/SF)

o.oooo
o.oooo
1. 1495
1.2283

SAVINGS
(kWh/SF)

3. 7606
4.6354
2.3300
3.2569

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

35%
35%
35%
78%

TOTBC"/.
OF ENDUSE

COST
($/l<Wh)

0.0104
0.0893
0. 1240
0.0393
0. 0295

SAVINGS
(kWh/SF)

1.3168

25404
3. 85GG~

32.7%

COST OtM
$/SQFT VSQFT

0.2049 0.0000

0.5400 09581
0. 744S

MEASURES
FLUORESCENT>T8 "94
INCANDESCENT>PL -94

1.0106
0.3960

0.8004
0.3680

2.5253
2.7507

30
30

100%
100%

TOTAL %
OF ENOUSE

0.0478
0.0)85
0. 0326

2. 5253
2. 7507

"SZTRT
60.0%

1.0106
0.3960
T4065~

0.8004
0.3680

AAHX (DININQ RM) -94
HI Ef H PMP (DIN RM) -94
HW HEAT RECOVERY -94
HW BLANKET Sama '94
HW TIME CLOCK "94
FREEZER STRIP CURTAIN -94
ECONOMIZER -94

1. 1135
4. 5804
1.0590
0.0220
0.0240
0. 1173
1.8321

0.5189
1.0672
0. 4935
0. 0212
0.0067
0. 531)
0.8538

1. 2754
4. 0661
8. 7652
0.0469
0.0202
1. 5812
3.6537

30
30
30
30
30
30
30

35%
35%
32%
32%
32%

100%
78%

TOTAT%
OF ENDUSE

0.0854
0. 0927
0.0)18
0.0615
0. 10SO
0. 0274
0.0490
OB2S8

2. 8)43

1.5812
2.B499
^2f5f

26.6%

0.3400

0. 1173
1. 4291

T8854-

0. 1584

0. 5311
0.6659
T3

45. 5%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLINQ
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELECT
(kWh/SF)

4. 95
11.00

7. 79
15. 10
14. 01
13. 12
74.47

PERCENT
SATUR.

. -A
98. 7%

100.0%
88. 5%

100.0%
100.0%
92.9%
94.7%

ALL FUELS
MCS

(KWh/SF)

4. 97
11.00
8, 80

15. 10
13.46
6.50

78.61

CURRENT
PRACTICE

(KWh/SF)

5.30
11.00
8.80

15. 10
17. 10
57.30

133. 50

NEW
STATE
ZONE:
BUILDING nPE
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

2,624 SOFT
UTAH

0

FAST FOOD
70

1893

MEASURES
CURRENT PRACTICE>MCS -94
ROOF R19>R30 same "94
SOLAR FILM XIR-94
WINDOWS LOW E -94

BASE COST
($ F)

0.0340
0. 2622
0.6747
0.8256

COSTS
WSF}

o.oooo
0.0000
1. 1972
0.2983

SAVINGS
(RWh/SF)

0. 1200
0.3607
2. 1880
0.5741

LIFE MEASURE
(YRS) ACCEPTANCE

70
30
30
30

45%
45%
99%
45%

TOTAL %
OFENDUSE

COST
($/kWh)

0.0152
0.0485
0.0571
0,1306
0. 0555

SAVINGS
(kWh/SF)

0.0543
0. 1630
2. 1595

2. 376B
17.3%

COST
$/SQFT

0.0154
0. 1185
0.6660

B^SSB

0»M
$/son'

o.oooo
00000
1. 1816

1.1

MEASURES
CURRENT PRACTICE>MCS -94
FLUOR6SCENT>T8 Elec .94
EXIT SIGNS "94

0. 2598
0. 5205
00773

-0. 4311
0. 7537

-0. 1039

3. 7119
1.6655
0. 1646

30
30
30

100%
100%
100%

TOTAL %
OF ENDUSE

-0.0031
0.0510

-0.0108
0.0130

3. 7119
1. 6655
0. 1646
5. 5421

32.4%

0.2598
0. 5205
0.0773
0. 8576

-0. 4311
0.7537

-0. 1039
~B3

CURRENT PRAOTICE>MCS "94
FRZR STRIP CURTAIN -94
HW HEAT RECOVERY -94
EXHAUST HEAT RECOVERY -94
Heat Rec EXHAUST HOOD "94
ECONOMIZER -94

0. 2795
0. 1173
1.0590
05165
5.2250
1. 3741

0. 1302
0.5077
0.4935
0.2407
2.4348
0.6403

0.3312
1.5354
8. 7652

17.9905
16.7293
0.6606

30
30
30
30
30
30

45%
100%
43%
45%
45%
99%

TOTBU%^
OFENDUSE

0.0825
0.0272
0. 0118
0. 0028

0. 0305

0.2034

1.5354
3. 7954
8. 1317
7.5617

"SBTSZ" 21.0242
19.2%

0. 1173
0.4586
0.2335
2.3617

3. 1710

05077
02137
0. 1088
1. 1005

1.9:

22.9%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERQY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

ELECT
(kWh/SF)

0.07
2. 30
0.27

15. 00
12.75
10. 20
49.66

PERCENT
SATUR.

ioo.o'Xi
100.0%
67.0%

100.0%
100.0'>A
99.0%
91.4-A

ALL FUELS
(kWh/SF)

0.07
230
0.40

) 5. 00
12. 75
10. 30
54.36

CURRENT UIC
PROTOTYPE

(kWh/SF)

2.30
0. 83
1. 42

16.39
30. 16
59.88

EXISTING 26,052 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING TYPE GROCERY
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSULATE ROOF R3>R22 -94
INSULATE WALL R5>R24 -94
EFF. WINDOWS SQ>DG -94
WEATHERSTRIP ACH -94

BASE COS^
(VSF)

0.6009
2. 8322
0. 5775
0.0117

COSTS
($/SF)

0.0000
0,0000
0.2086
0.0113

SAVINGS.
(kWh/SF)

2. 2977
2. 5642
0.6229
0. 1519

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

67%
67%
67%
67%

TOTAL %
OF ENDUSE

COST
($/kWh)

0.0174
0. 0737
0.0842
0.0101
0.0170

SAVINGS
(kWh/SF)

1.5395

0. 1018
1.6412
16.0%

COST
fison

0.4026

0.0079
0.4)05

OiM
$/SQFT

0.0000

0.0076
~5S.

MEASURES
PARAB REFLCT (SALE) -94
2 LEVEL SWITCHING -94
INCAND>HALOGEN IR .94

0. 8841
0.2856
0.011Z.

-0. 0266
0. 1245
0.5246

3. 2251
1.9029
1 .OB02

30
30
30

100%
100%
100'/.

TOTAL <>l-
OF ENDUSE

0.0)77
0.0144
0.0331
(t0194

32251
1. 9029
1.0802

-5. 258^
48.7%

0, 8841
0. 2856
0.0111
T1808~

.0. 0266
0. 1245
0.5246
SB;

MEASURES
REFER CASE COVERS-94 0.3288 0, 1532 4.2391
REFER CASE TIMER-94 0.0252 0.0117 24183
HW HEAT RECOVERY . 94 0. 2768 0. 1290 1. 4145
HWBLANKET-94 0. 0128 0. 0123 0. 0800
REDUCE MINI MUM AIR "94 00)85 00459 0.5815
REFIQERATION PUMP-94 0.8203 0.3822 5.0000
FREEZER STRIP CURTAIN-94 0. 0242 0, 0)13 0. 2069
RESISTANCE>HEAT PUMP "94 3. 1120 1.4501 1.9174
EXHAUST HEAT RECOVERY'94 0. 3166 0. 1476 0. 9781

30
30
30
30
30
30
30
30
30

100%
100%
67%
67%
67%

tOOI.
100%
501.
67%

0.0076
0.0010
0.0191
0.0210
00074
0. 0160
0.0114
0. 1587
0. 0317

4. 2391
2. 4183
0.9477
0. 0536
0.3896
5.0000
0. 2069

0. 6553

0.3288
0. 0252
0. 1855
0. 0086
0.0124
0.8203
0. 0242

0. 2122

0. 1532
0. 0117
0.0864
0.0083
00307
0.3822
0. 0113

0.0989
TOTAL %

OF ENDUSE
0.0115 1J.9f05-

37. 7V.
T5170~ 0:78;

43. 8%
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Appendix t- - Commercial yuildings, Uemana-aide Hesources vvorKsneeTs

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

MEASURES
CURRENT PRACTICE>MCS -94
ROOF R19>R30 same *94
LOW E WINDOWS same -94

ELECT
(kWh/SF)

0. 28
4. 20
0. 28

42.90
14. 50

5. 20
68. 17

BASE COST
($/SF)

0.0098
1.4860
0.0793

PERCENT
SATUR.

. %
98.7%

100.0%
92.3%

100.0%
100. 0%
100.0%
98.0%

&

COSTS
($/SF)

0

0.0000
0.0286

ALL FUELS
MCS

(kWh/SF)

0.28
4. 20
0.30

42.90
14. 50
5.20

69.57

SAVINGS
(KWh/SF)

0.0080
1.3256
0. 1826

CURRENT
PRACTICE

(KWh/SF)
0

0,30
4. 20
0.30

42. 90
14. 50

5. 20
69.60

30
30
30

NEW 26,052
STATE
CLIMATE ZONE
BUILDING TVPE
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

LIFE MEASURE COST
(YRS) ACCEPTANCE ($/kWh)

37%
37%
37%

0.0819
0.0748
0.0394

SAVINGS
(kWh/SF)

0.0679

SOFT
UTAH

0

GROCERY
70

1993

COST
S/SQFT

0.0295

O&M
$/SQFT

0.0107
TOTAt^/.^

OFENDUSE
6. 6394 0. 0679

6. 1%
0.0295 0.01C

MEASURES
CURRENT PRACTICE>MCS
FLUORESCENT>T8 Else -94
INCAN.DESCENT>HALOGEN -94
EXIT SIGNS -94

0. 1515
0.0111
0.0350

0. 7623
0. 1972

-0.0544

2. 2284
0.5077
0.0823

30
30
30

100%
100%
100%

TOTAL %
OFENDUSE

0.0274
0.0274

-0.0157
0.0261

2. 2284
0.5077
0.0823
2:8184

19.4%

0. 1515
0. 011)
0.0350
0. 1976

0. 7623
0. 1972

-0.0544
O. SOi

MEASURES
CURRENT PRACTICE>MCS '94
DHW HEAT RECOVER same -94
REFER FLOATING HEAD -94
REFER CASE COVERS -94
RFR ANTI-SWEAT TIMER "94
MECHANICAL SUBCOOLING -94
HOT GAS DEFROST -94
REFER PUMP AFT »3-94
EFF FAN MOTORS-94

0.0242
0.2642
0.0807
0.3597
0. 1156
0. 1359
0. 1678
0. 9965
0. 2768

0. 0113
0. 1231
0.0776
0.3462
0. 1112
0. 008
0. 1614
0.9589
0. 2664

0.0070
0.3000
4. 7150
0.9520
5. 2650
0.9320
2.4110
0.9220
2. 5890

30
30
30
30
30
30
30
30
30

99%
92%

100%
100%
100%
100%
100%
100%
100%

. TOTAL %
OFENDUSE

0.3387
0.0861
0.0022
0.0495
0.0029
0.0191
0.0091
0. 1415
0.0140
0.0088

.0

4. 7150
0.9520
5.2650
0.9320
2. 4110

2. 5890
16.8640

31.4%

29.0%

0.0807
0. 3597
0. 115G
0. 1359
0. 1678

0. 2768
1. 1364

0. 0776
0. 3462
0. 1112
0. 1308
0. 1614

0. 2664
TS53
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(RWh/SF)

0. 38
3. 03
4. 74

7. 88
0.64

23. 32

PERCENT
SATUR.

0

40.0%
100.0%
67.0%

100.0%
85. 2%
72.4%

ALL FUELS
(kWh/SF)

0.94
3.03
7.07

7. 88
0.75

32.21

CURRENT UIC
PROTOTYPE

(RWh/SF)

3. 20
7. 02
1.80

8. 85
4.69

69. 11

EXISTING
STATE
CLIMATE ZONE
BUILDING TYPE
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

272,000 SOFT
UTAH

0

HOSPITAL
70

1993

MEASURES
ROOF INSUL. R7>R23 -94
EFF. WINDOWS SG>DG -94

MEASURES
T-12/Mag>T8 Elect '94
INCANDESCENT»PL "94
OUTSIDE LIGHTS Sams "94

MEASURES
TEMP RESET -94
AAHX '94
FAN MOTORS -94
HEAT RECOVER DHW same -94

BASE COST
($/SF)

0. 1093
0.8203

0. 7912
0.0583
0.0006

0.0422
0. 3761
0. 1022
0.0193

COSTS
($/SF)

0.0000
0.2963

0.4094
0.0733

-0.0097

0.0406
0. 1753
0.0476
0.0090

SAVINGS
(KWh/SF)

0.8910
0. 6779

0.5842
0. 4615
0.0173

2.6287
3.8306
0.0973
3.0000

LIFE
(YRS)

30
30

MEASURE
ACCEPTANCE

15%
15%

30
30
30

30
30
30
30

TOTAL %
OF ENDUSE

100%
100%
100%

COST
($/kWh)

0.0082
0. 1099
0. 0082

0. 1371
0.0190

. 0.0350
TOTAL %

OFENDUSE

53%
53%

100%
50%

O.B17T

0.0021
0.0096
0. 1026
0.0006

SAVINGS
(kWh/SF)

0. 1360

0:T36(T
1. 9%

0. 4615
0.0173
0.4788

6. 1%

1. 3932
2.0302

1.5075

COST
»/SQFT

0.0167

0. 0167

0. 0583
0,0006
0. 0589

0.0224
0. 1994

0.0097

O&M
$/SQFT

0.0000

T5:

TOTAL %
OFENDUSE

0. 0047 4.9309
31.9%

0.2314

0. 0733
-0. 0097
T.

0.0215
0.0929

0.0045
"s:

23. 8%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLINC5
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

1.42
6. 10
1.26
0.00
7. 57
4. 43

37. 56

PERCENT
SATUR.

. %
83.8%

100.0%
89.9%

100.0%
85. 2%
78. 5%

ALL FUELS
MCS

(kWh/SF)

1. 70
6, 10
1.40

7.33
5. 20

47.85

CURRENT
PRACTICE

(kWh/SF)

1.70
6. 10
1. 40

8.90
5. 20

49.50

NEW 272, 000 SQFf
STATE UTAH
CLIMATE ZONE 0
BUILDING TyPE HOSPITAL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT PRACTICE>MCS -94
INSULATE WALLS R5>R24 -94
LOW E WINDOWS -94

BASE COST
($/SF)

0.0266
0. 1034
0.2826

COSTS
($/SF)

0.0000
0.0000
0. 1021

SAVINGS
(kWh/SF)

0. 0840

0.2035
0.4222

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30

64%
48%
48%

TOTAL %
OFENDUSE

COST
($/kWh)

0.0211
0.0339
0.0608
0.0294

SAVINGS
(kWh/SF)

0.0539
0.0980

0. 1519
0.8%

COST
$/SQFT

0.0171
0.0498

Q. 066?

0«.M
S/SQFT

0.0000
0.0000

0, 0i

MEASURES
CURRENT PRACTICE>MCS "94 0. 1358 0.3160 1.5572
EXIT SIGNS "94 0.0675 -0.0962 0. 1091
OUTDOOR LIGHTS same-94 -0.0003 -0. 0092 0. 0173
FLUORESCENT>T8Elec-94 0. 1728 0. 2532 0. 6374
INCAND>HALOGENIR-94 0.0038 0. 1103 0. 1834
AMBIENT/TASKAFT»1 "94 -0.0029 -0.0055 0. 1742
DAYLIGHT DIM AFT #2-94 0.0852 0.0574 0. 1760
OCCUP SENSOR AFT <f3'94 0.0839 0.0998 0. 1902

30
30
30
30
30
30
30
30

100%
100%
100%
100%
100%
75%
75%
75%

TOTAL »/.
OFENDUSE

0.0194
-0.0175
-0.0365
0.0446
0.0415

-0.0032
0.0540
0.0644

"0.0254

1.5572
0. 1091
0.0173
0.6374
0. 1834
0. 1306
0.1320

2.7671
31. 1%

0. 1358
0.0675

-0.0003
0. 1728
0.0038

-0.0021
0.0639

0.4413

0.3160
-0.0962
-0.0092
0. 2532
0. 1103

-0.0041
0.0430

0.61

MEASURES
AAHXsame '94
HEAT RECOVER DHW same -94
EVAP COOLER "94

0.4178
0. 5794
0. 4382

0. 1947
0. 2700
0.0066

3. 9065
0. 7000
0.5040

30
30
30

48%
67%
63%

TOTAL %
OFENDUSE

0.0105
0. 0809
0.0589
0. 0105

1.8810

1.8810
6. 3%

0. 2012

-S^STS-

0.0937

~KS

12.4%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0. 53
2.23
2.32

4. 74
1. 03

17.71

PERCENT
SATUR.

0

42. 0%
100.0%
83.0',.

100.0%
100.0%
67. 7%
84. 7%

ALL FUELS
(kWh/SF)

1. 25
2. 23
2.80

4. 74
1. 52

20. 91

CURRENT UIC
PROTOTYPE

(KWh/SF)

0. 64
0.04
6.02

3. 72
1,94

24.08

EXISTING 11,664 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING TYPE HOTEL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
ROOFINSUL R7>R27-94
WALLINSUL. R2>R11 -94
WINDOW SG>DG -94

MEASURES
INCANDESCENT>PL -94
FLUORESCENT>T8 -94
EXTERNAL>HPS -94

MEASURES
EFFICIENT THERMOSTAT -94
LOW FLOW SHOWER -94
DHW S PIPE INSULATION -94

BASE COST
($/SF)

0. 2311
0. 2408
0.2016

0. 5720
0. 1265
0.0766

0.3460
0.0473
0.0270

s,
COSTS

(t/SF)

0.0000
0.0000
0.0728

-1.0907
0.0196
0.0187

0. 1612
-0.4145
0.0260

SAVINGS
(kWh/SF)

0. 9432
4. 4359
1. 1317

0.3939
0.4345
0. 1740

1. 1130
2. 1652
0.6331

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30

30
30
30

30
30
30

82%
82%
82%

TOTAL %
OFENDUSE

100%
100%
100%

TOTAL ./.
OFENDUSE

COST
($/kWh)

0. 0163
0.0036
0. 0162
0.0076

-0.0879
0. 0224
0.0365

-0.0185

25%
60%
40%

TOTAL'/.
OF ENDUSE

0.0304
-0.0113
0.0056

-0. 0026

SAVINGS
(kWh/SF)

0.7735
3.6374
0.9280
5. 3389

72.2%

0.3939
0.4345
0. 1740
TW2S-

21. 1%

0. 2782
1. 2991
0. 2532
1. 6366

14. 1%

46. 1%

COST
$/SQFT

0. 1895
0. 1974
0. 1653
ft. 552i

0.5720
0. 1265
0.0766
6. 775A

0.0865
0.0284
0.0108
S. 1S57

08.M
$/SQfT

0.0000
0.0000
0.0597

"5'i:

-1. 0907
0.0196
0. 0187
T!

0.0403
-0. 2487
0. 0104

5CT
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Appenaix i- - L/onimerciai uunaings, uyiiiaiiu-oiuy riyyuuiuea uvol^yllet!ty

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0.49
0.02
5.60
0. 00
3, 43
1. 31

11. 25

PERCENT
SATUR.

. %
96. 4%

100.0%
92. 8%

100,0%
100.0%
67, 7%
84. 7%

ALL FUELS
MCS

(kWh/SF)

0. 49
0. 02
6.03

3.40
1. 94

16. 11

CURRENT
PRACTICE

(KWh/SF)
. 0

0. 63
0.02
6. 03

3. 63
1.94

18.25

NEW 11,664 SQR'
STATE UTAH
CLIMATE ZONE 0
BUILDING TTPE HOTEL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT CODE>MCS -94
LOW E WINDOW U65>U39 -94
INSULATE ROOF R19>R38 "94
INSULATE WALL R19>R24 -94

BASE COST
($/SF)

0. 2653
0. 2507
0. 1273
0. 3722

COSTS
($/SF)

0.0000
0.0906
0.0000
0.0000

SAVINGS
(kWh/SF)

0. 4311
0. 7918
0.3575
0.7152

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

8. 8%
8.8%
8.8%
8. 8%

TOTATV.^
OFENDUSE

COST
($/kWh)

0.04)1
0.0287
0.0237
0. 0347
0. 0321

SAVINGS
(kWh/SF)

0.0379
0.0697
0.0315
0.0629
0. 2020

17. 8%

COST
$/SQFT

0.0233
0.0221
0.0112
0.0328
0.0894

08.M
$/SQFT

o.oooo
0.0080
0.0000
0. 0000
O. fX

MEASURES
CODE>MCS1/2ln<:>PL-94
INCN>PL Second 1/2 -94
HPS EXTERIOR LIGHTS .94

0.8563
0.8563
0.0476

-0.5740
-0.5740
0. 1473

0. 2576
0. 2576
0. 1740

30
30
30

100%
100%
100%

TOTAL %
OFENDUSE

0.0731
0.0731
0.0747
0.0000 O.BSBiT

0.0%
O.TOOO o.cx

MEASURES
LOW FLOW SHOWER -94
DHW i, PIPE INSULATION -94

0.0473
0.0270

-0.4145
0.0260

2. 1652
0.6331

30
30

74. 2%
74. 2%

TOTAL %
OFENDUSE

-0.0113
0.0056

-0.0075

1.6075
0.4700
2.0774

17. 6%

14. 7%

0.0351
0.0201

~iCT552

-0.3077
0.0193
^s
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

CURRENT UIC
ELECT PERCENT ALL FUELS PROTOTYPE

(kWh/SF)

1.46
4.30
0. 41
0.00
6.56
0. 35

16.22

SATUR.
.0%

100. 0%
100.0%
38.0%

100.0%
85. 5%
57.8%

(kWh/SF)

1. 46
4.30
1. 09

6.56
0.41

28.07

(KWh/SF)

2. 57
5.55
0.20

10.50
3. 12

34. 40

EXISTING 408,000 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING TTPE LG OFFICE
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSUL ROOF R6>R24 -94
W1 WINDOW SG>DQ
W2 LOW E. WINDOWS AFT W1

MEASURES
40W FLUOR>T8 Bee Bal -94
INCANDESCENT>PL "94
EXIT SIGNS-94
OCCUP SENSOR AFT »1 -94
AMBIENT/TASK AFT iM -94
DAYLIGHT DIM AFT|»5 -94

MEASURES
TEMP RESET FOR MLTZN -94
EFF FAN Motor IBOOrpm "94
TUNE a. ADJUST same -94
TRAV RETROFIT same -94
EFF CHLR CHANGEOUT -94

BASE COST
($/SF)

0.0250
0. 0)73
0.0040

1.3890
0. 1075
0.0569
0.2108
0.8105
0.3022

0. 014)
0. 1407
0. 0112
1. 9313
0. 1642

COSTS
($/SF)

0.0000
0.0063
0.0015

0. 3145
-0. 0169
-0.0999
0. 2432

-0.0651
0. 1377

0.0066
0.0656
0.0279

-1. 1114
0. 0765

SAVINGS
(kWh/SF)

0.0919
0. 0168
0.0049

2. 1112
0.4281
0. 1773
0. 9857
0. 7381
0. 1433

0.0155
0.0089
0. 0177
3. 5580
0, 0015

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30

30
30
30
30
30
30

30
30
30
30
30

17%
17%
17%

TOTAL-/.
OF ENDUSE

100%
100%
100%
75%
75%
75%

TOTALS
OF ENDUSE

COST
($/kWh)

0.0182
0.0936
0.0740

TOTI52-

0.0538
0.0141

-0. 0162
0.0307
0. 0674
0.2047
0.0404

22%
100%
22%

100%
75%

IOTAL%
OFENDUSE

0.0886
1. 5453
0. 1475
0.0154

10. 5030
"TOT5T

SAVINGS
(kWh/SF)

0.0152

COST OSM
$/SQFT $/SQFT

ii.6<52
0.3%

2. 1112
0. 4281
0. 1773
0.7392

3.455S
52. 7%

3.5580

0. 0041

THiiOT

1. 3890
0. 1075
0.0569
0. 1581

T7TI5-

1.9313

0.0000

TS"!

0. 3145
-0.0169
-0. 0999
0. 1824

Ti^

~335BiT
36.8%

T53TT

. 1. 1114

TT

43.3%
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Appendix h - Commercial Buildings, Uemand-yide Hesources WorKsneets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELECT
(kWh/SF)

0. 70
2. 10
0. 15
0. 00
7. 70
3, 08

15.69

PERCENT
SATUR.

. %
100. 0%
100,0%
75. 2%

100.0%
85.5%
88. 5%

ALL FUELS
MCS

(kWh/SF)

0. 70
2. 10
0. 20

6. 16
3.60

17.73

CURRENT
PRACTICE

(kWh/SF)

0. 70
2, 10
0.20

7. 70
3. 60

19.30

NEW 408,000 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING TyPE LG OFFICE
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT PRACTICE>MCS -94
LOW E. WINDOWS -94

MEASURES
CRRNT PRACTICE>MCS -94
T8 FLUOR./ELECTRONIC '94
EXIT SIGNS'94
OCC SENSOR AFTER »2 -94
AMBIENT/TSK AFTER »4 '94
DAYLT DIM AFTER (15 -94

MEASURES
CURRENT PRACTICE>MCS
VSD MOTORS -94
TRAVCNTRLS -same 94
EVAP COOLING

BASE COST
($/SF)

0. 0751
0.8929

0.2533
0.0723
0.0569
0.2108
0.8105
0.3022

0.0542
1. 9313
0.5616

COSTS
WSF}

0

0.3226

-0. 2112
0.0332

-0. 1049
0. 2233

-0.0704
0.0237

0.0253
-0.3875
0.0044

SAVINGS
(kWh/SF)

0.0320
0. 2016

1.4081
0.8449
0. 1777
1. 6665
1. 2803
0.2317

LIFE MEASURE
(YRS) ACCEPTANCE

0. 1877
1.9010
0.2112

25
20

30
30
30
30
30
30

30
30
30

39.3%
39.3%

COST
($/kWh)

0. 1702
0.4929

SAVINGS
(kWh/SF)

COST
$/SQFT

OSM
$/SQR'

TOTAL %
OF ENDUSE

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

TOTAL %
OF ENDUSE

100%
100%
75%

0.0000

0.0020
0.0083

-0.0180
0. 0174
0.0386
0.0938
0.0158"

0.0282
0.0542
0. 1788

0.0000
0.0%

1.4081
O.B449
0. 1777
1. 6665
1.2803

5. 377?
69.8%

0. 1877
1.9010

0.5CSO

0.2533
0.0723
0.0569
0.2108
0.8105

1. 4037

0.0542
1.9313

S3X)

.0. 2112
0.0332

-0. 1049
0. 2233

-0.0704

"-iTO

0.0253
-0,3875

TOTAL %
OF ENDUSE

0.0518 ~Z. BBB7
22. 3%

1.9855" ^38

43. 7%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(KWh/SF)

1.20
1. 77
0. 41

7. 11
0.43

13.87

PERCENT
SATUR.

30.0%
100.0%
76.0%

100.0%
85.5%
60.0%

MCS
(KWh/SF)

3.99
1. 77
0.54

7. 11
0.50

23. 13

CURRENT
PRACTICE

(KWh/SF)

4.08
1. 77
0.54

7.00
0.50

23.29

EXISTING
STATE
CLIMATE ZONE
BUILDING TYPE
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

4, 880 SOFT
UTAhl

0

OFFICE
70

1993

MEASURES
INSULATE ROOF R4>R24 -94
INSUL WALL R5>R24 -94
WINDOWS SG»DG -94
LOW E. WINDOWS '94
SOLAR FILM -94

MEASURES
4L-T12 Mag>T8-4L Elec'94
EXIT SIGNS-94
INCAN > 90 W HALOGEN -94
DAYLIGHT DIM AFT*)-94
AMBIENT/TASK AFT «2 -94
OCCUP SENSOR AFT »3 -94

MEASURES
ECONOMIZER -94
OPTIMUM START TIMER -94
AAHX -94
REDUCE OUTSIDE AIR Same -94
RESISTANCE>HEAT PUMP -94
EFF HEAT PUMP -94

BASE COST
ff/SF)

0.3005
5.8235
1.7109
1.3860
0.5716

0.8482
0. 0525

-0.0002
0.6007
1.0364
0.2407

0.4926
0. 2799
0. 1744
0.0118
2.0131
0. 7389

COSTS
($/SF)

0

0

0.6181
0.5007
1. 0142

0. 2808
-0.0894
0.0207
0.0526
0.0249
0. 1102

0. 2295
0. 1304
0.0813
0.0055
0.4691
0.3443

SAVINGS
(KWh/SF)

1. 6399
2.8356
2.0947
0.6142
2.2069

1.7438
0. 1533
0.0918
1.0628
0.6974
0.0693

1.3656
0.9004
1.3991
1.3556
4.8840
0.5154

LIFE
(YRS)

30
30
30
30
30

30
30
30
30
30
30

30
30
30
30
30
30

MEASURE
ACCEPTANCE

32.0%
32.0%
32.0%
32.0%
30.0%

IUIAL'/.
OF ENDUSE

COST
(»/kWh)

0.0122
0. 1370
0.0742
0.2049
0.0479
0. 0321

100.00%
100. 00%
100.00%
100.00%
100.00%
100.00%

) U I AL %

OF ENDUSE

30.00%
24.00%
24.00%
24.00%
44.32%

7.00%
IUIAL%

OF ENDUSE

0. 0432
-0.0161
0.0149
0.0410
0. 1015
0.3377
0. 0386

0,0353
0.0304
0.0122
0.0009
0.0339
0. 1402
0.02UI;

SAVINGS
(kWh/SF)

0. 5248

0.6621
1. 1868
28.6%

1. 7438
0. 1533
0.0918
1.0628

3. 0518

42.9%

0.4097
0. 2161
0.3358
0.3254
2. 1646

COST
$/SQR-

0.0962

0. 1715
0.26/7

0.8482
0.0525

-0.0002
0.6007

"ISTSZ

0. 1478
0.0672
0.0419
0.0028
0.8922

OSM
t/son-

0.0000

0.3043
^

0.2808
-0.0894
0.0207
0.0526

0.0689
0.0313
0.0195
0.0013
0.2079

a.4515
5). 1%

TTCTC-

55.4%

COMUTOFF.XLS PacjfiCorp RAMPP-3 Process Page F-29



Appendix h - Commercial uuiiaings, uemana-tiiae hiesources vvorKsneeis

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(KWh/SF)

2. 01
1. 27
0.42
0.00
6. 14
0.80

12.95

PERCENT
SATUR.

96. 6%
100. 0%
82. 2%

100,0%
85.5%
87.2%

ALL FUELS
MCS

(kWh/SF)

2.06
1. 10
0.50

6. 17
0.50

14.85

CURRENT
PRACTICE

(KWh/SF)

2.20
2. 20
0.54

6.00
3.40

18.94

NEW
STATE
CLIMATE ZONE
BUILDING TYPE
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

4.880 SOFT
UTAH

0

OFFICE
70

1993

MEASURES
CURRENT PRACTICE>MCS -94
INSUL. WALL R11>R16 -94
INSULATE ROOF R13>R30 -94
INSULATE ROOF R30>R38 -94
LOW E. WINDOWS -94

BASE COST
(»/SF)

0. 0661
0.4037
0. 1421
0.0383
1.3957

COSTS
(»/SF)

0

0

0

0

0.5042

SAVINGS
(KWh/SF)

0.0900
0.2276
0. 1801
0. 0599
1. 1885

LIFE
(YRS)

30
30
30
30
30

MEASURE
ACCEPTANCE

51. 0%
51.0%
51.0%
51.0%

100.0%

COST
($/kWh)

0.0490
0. 1183
0.0526
0. 0427
0. 1066

SAVINGS
(kWh/SF)

0.0459

0.0919
0.0306

COST
t/SQFT

0.0337

0.0725
0.0195

OSM
t/SQFT

0.0000

0.0000
0.0000

IUIAL%
OF ENOUSE

0. 0498 0. 1683
3.8%

0. 1Z5/

MEASURES
CURRENT PRACTICE>MCS -94
T8 FLUORESCENT/ELECT -94
EXIT SIGNS -94
DAYLIGHT DIM AFT *I -94
AMBIENTffASK AFT «2 -94
OCCPNCY SENSOR AFT #3 -94

0. 2812
0. 2459
0.0525
0.6007
1. 0364
0.2407

-0. 1080
0.0480

-0.0867
0.0929
0.0342
0. 0024

1. 2502
0.4453
0. 1443
1. 2325
0.6103
0. 0476

30
30
30
30
30
30

100.00%
100.00%
100,00%
100.00%
100.00%
100.00%

TOTAL %

OF ENDUSE

0.0092
0,0440

-0.0158
0.0375
0. 1170
0.3406
0. 0245

1.2502
0.4453
0. 1443
1.2325

3. 0724
51.2%

0. 2812
0.2459
0.0525
0.6007

1. 1802

-0.1080
0.0480

-0.0867
0.0929

~^0.

MEASURES
CURRENT FRACTICE>MCS -94
ECONOMIZER -94
OPTIM STRT TMR same -94
AAHXsame-94
REDUCE OUTSDE AIR Sams -94
EFF HEAT PUMP same -94

0. 1076
0.4926
0.2799
0. 1744
0. 0118
0. 7389

0.0502
0. 2295
0. 1304
0.0813
0.0055
0. 1722

0. 1410
0. 7160
0.7114
1. 1054
1. 0711
0. 7731

30
30
30
30
30
30

100.00%
96.60%
38.25%
38. 25%
38. 25%
25. 50%

TOTAL %

OF ENDUSE

0.0747
0.0673
0.0385
0.0154
0.0011
0.0786
O.OT58~

0.2721
0. 4228
0.4097

1. 1046
10. 5%

0. 1071
0.0667
0.0045

0. 1 /U3

0.0499
0.0311
0.0021

~a.

26. 3%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

CURRENT UIC
ELEC PERCENT ALL FUELS PROTOT/PE

(kWh/SF)

1. 18
5. 88
0.07

6. 71
0.61

18.21

SATUR.
%

52.00%
100.00%
59.00%

100.00%
95. 20%
60.56%

(kWh/SF)

2. 27
5.88
0. 12

6. 71
0. 64

30.07

(kWh/SF)

2. 48
1. 15
0.42

8. 62
1. 14

19.51

EXISTING 13, 125 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING F/PE RETAIL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSULATE ROOF R7>R20 -94
INSULATE WALL R3>R22 -94
LOW E. WINDOWS -94
WEATHERSTRIP ACH -94

MEASURES
EXIT SIGNS -94
DAYLIGHT DIM -94
FLUORESCENT>T8 -94
INCANDESCENT>HALOGEN -94

MEASURES
AAHX -94
RESISTANCE > HEAT PUMP -94
DHW BLANKET (Timer) -94

BASE COST
($/SF)

0.6009
2. 3877
0.6761
0.0131

0.0260
0.0528
0. 5749
0.0132

0. 2017
1.8491
0.0048

COST
($/SF)

0.0000
0.0000
0.2443
0.0126

-0.0315
0.0918
0.6944
0.4796

0.0940
0.4308
0.0022

SAVINGS
(kWh/SF)

3. 1217
1.4497
0.6641
0.0048

0.0371
0.9319
1. 9524
1. 1042

0.6830
2.8524
0.0315

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

30
30
30
30

30
30
30

20%
20%
20%
20%

101 AL %

OF ENDUSE

100%
100%
100%
100%

TOTAL %
OFENDUSE

COST
($/kWh)

0.0128
0. 1099
0.0925
0.3576

20%
0%

44%
TOTALS

OF ENDUSE

0. 0128

-0.0099
0.0104
0.0434
0.0298
(1. 6S15

0.0289
0.0533
0.0149
A.6276

SAVINGS
(kWh/SF)

0.6087

0. 6087

12.3%

0. 0371
0.9319
1.9524
1. 1042
4. 6255

60.0%

0. 1332
0.0000
0.0139

COST
$/SQFT

0. 1172

o. n7?

0.0260
0.0528
0. 5749
0. 0132
a. eees

TFWT
1.3%

0. 0393
0.0000
0.0021

TCTTIT

08M
$/son-

0.0000

TH

. 0.0315
0.0918
0.6944
0.4796
TS

0.0183
0.0000
0.0010

-53

26. 3%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

1. 10
1. 70
0.04
0.00
8. 97
0. 94

13.05

PERCENT
SATUR.

. 0%

84.00%
100.00%
97. 20%

100.00%
85. 20%
68.50%

ALL FUELS
PROTOTYPE

(kWh/SF)

1. 29
1. 70
0.04

8. 93
1. 10

14.04

CURRENT
PRACTICE

(kWh/SF)

1.40
f.70
0,04

9. 20
1. 10

14.44

NEW 13, 124 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING TVPE RETAIL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
CURRENT CODE>MCS "94
DG>LOWE WINDOWS -94

BASE COST
WSF)

0. 1079
0. 1754

COST
($/SF)

0

0.0634

SAVINGS
(kWh/SF)

0.0230
0. 1503

LIFE MEASURE
(YRS) ACCEPTANCE

30
30

31%
31%

TOTAE^S
OF ENDUSE

COST
($/kWh)

0.3128
0. 1060

SAVINGS
(kWh/SF)

0. 0000 C.BOBO
0.0%

COST
$/SQFT

"0.0000

O&M
$/SQFT

~S.i

MEASURES
CURRENT CODE>MCS -94
FLUORESCENT>T8 Elec "94
INCAN>HALOOEN IR -94
DAYLIGHT DIM AFT*) "94
EXIT SIGNS -94

MEASURES
CURRENT PRACTICE>MCS -94
AAHX -94
EFF H PUMP same -94
RADIANT HTRS same-94

0.0356
0. 1501
0,0178
0.0528
0. 0260

0. 0879
0. 2017
0.6868
0.0325

-0. 0386

0. 4753
0.4395
0.0747

-0. 0437

0.0410
0.0940
0. 1600
0.0151

0.3812
2. 2817
1. 1571
0.8106
0. 0948

0.0140
0. 6607
0. 1978
0.0966

30
30
30
30
30

30
30
30
30

100%
100%
100%
100%
100%

TOTAL %
OFENDUSE

31%
24%

8%
24%

-0.0005
0. 0183
0.0264
0.0105

-0. 0124
0. 0168

0.6131
0. 0299
0,2856
0. 0329

0.3812
2. 2817
1. 1571
0.8106
0. 0948

4.7254
51.4%

0. 1556

0.0227

0.0356
0. 1501
0.0178
0.0528
0. 0260

0.2823

0.0475

0. 0077
TOTAL %

OFENDUSE
0.0303 0. 1783

25.8%
0. 0552

. 0.0386
0. 4753
0.4395
0.0747

-0.0437
-Ei

0.0221

0.0036
TK

49.6%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(KWh/SF)

0.0)
1.46
0. 14

4. 72
0.50

15.95

PERCENT
SATUR.

18.0%
100. 0%
56.0%

100.0%
88. 5%
63.0%

ALL FUELS
(kWh/SF)

0.07
1.46
0. 25

4. 72
0. 56

25.30

CURRENT UIC
PROTOPl'PE

(kWh/SF)

0.00
1. 18
0. 55

3.92
0.92

22. 64

EXISTING 67,784 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING PfPE SCHOOL
LIFE OF PROTOTTPE BUILDING 70
INITIAL YEAR OF DATA 1993

MEASURES
INSULATE ROOF R7> R27 "94
LOW E WINDOWS -94
INSULATE WALLS R4>R23-94
WEATHERSTRIP ACH -94

MEASURES
T-12/Mag>T84LEIec-94
INCANDESCENT>PL -94
B<IT SIGNS -94
OCCUP SENSOR AFT »1 -94
DAYLIGHT DIM AR-»1-94

MEASURES
ADJUST OUTSIDE AIR -94
DHW BLANKET -94

BASE COST
($/SF)

0.546
2. 212
2. 973
0.242

0. 8484
0. 1311
0.0673
0. 1849
0.0979

0.030
0. 003

COSTS
($/SF)

0.000
0. 799
0. 000
0. 233

0.2706
0.0244

.0. 0978
0. 1049
0.0495

0.080
0. 003

SAVINGS
(kWh/SF)

2. 3756
2. 1147
2.0335
2.4487

1.3557
0.3491
0. 1171
0. 2425
0.0501

2.0006
0.0680

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

30
30
30
30
30

30
30

50%
50%
50%

50%
TOTAL ./.

OFENDUSE

100%
100%
100%
100%
100%

TOTAL'/.
OF ENDUSE

COST
($/kWh)

0,0153
0.0950
0. 0975
0. 0129
(5. 6141

50%
42%

TOTAL %
OFENDUSE

0.0551
0.0297

-0.0174
0. 0797
0. 1960
(i. iM55

0.0036
0.0062
0. 0037

SAVINGS
(KWh/SF)

1. 1878

1. 2243
TTRT

26.4%

1. 3557
0.3491
0. 1171

1. S219
38.6%

1.0003
0.0286

COST
$/SQFT

0.2732

0. 1211
fl. 3942

0.8484
0. 13)1
0.0673

i. lisas
9.2%

TB3SB"

0.0149
0.0013

.TOTCT

08.M
$/SQFT

0.0000

0. 1165
-s-

0. 2706
0.0244

-0.0978

~5~

0.0398
0.0013

Ti7

33.0%
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Appendix h - commercial yuiiaings, uemana'&iae i-iesourcey vvor^iieeiy

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0. 10
2. 22
1.38
0.00
4. 53
1. 15

11. 25

PERCENT
SATUR.

. 0%
32.00%

100.00%
91. 70%

100.00%
88. 50%
53.26%

ALL FUELS
MCS

(kWh/SF)
. 0

0.30
2.22
1.50

4.41
1, 30

21. 13

CURRENT
PRACTICE

(kWh/SF)
, 0

0.30
2. 20
1.50

5. 20
1. 30

22.00

NEW 277, 200 SOFT
STATE UTAH
CLIMATE ZONE 0
BUILDING TYPE SCHOOL
LIFE OF PROTOTYPE BUILDING 70
INITIAL YEAR OF DATA 1993

BASE COST
($/SF)

COSTS
($/SF)

SAVINGS
(kWh/SF)

LIFE MEASURE COST SAVINGS COST 08,M
(YRS) ACCEPTANCE ($/kWh) (kWh/SF) $/SQFT SISQFT

MEASURES
CURRENT PRACTICE>MCS "94
INSUL ROOF R19> R38 -94
INSULATE WALLS R6>R19 -94
INSULWALLS>R24 AFT*3-94
LOW E WINDOWS U. 46 -94

0.0037
0.0641
0.0634
0.0503
0.0435

0.0000
0.0000
0.0000
0.0000
0.0157

0.0237
0. 1570
0. 1329
0.0910
0.0747

30
30
30
30
30

17%
17%
17%
17%
17%

TOTAL-/.
OF ENDUSE

0.0104
0.0272
0.0318
0.0368
0.0529
0.0335

0.0039
0.0259
0,0219
0.0150
0.0123
0.0791

4.0%

0.0006
0.0106
0.0105
0.0083
0.0072

.TO37T

o.oooo
0.0000
0.0000
0.0000
0.0026
0.

MEASURES
CURRENT PRACTICE>MCS "94 -0.0363 -0.0677 0. 1845
FLUORESCENT>T8Elec-94 0. 0344 0. 0972 0. 2248
EXIT SIGNS *94 0.0165 -0.0229 0.0341
OCCUP SENSOR AFT »1-94 0. 0452 0. 0526 0. 0973
DAYLIGHT DIM AFT »2-94 0.0239 0.0131 0.0213

30
30
30
30
30

100%
100%
100%
100%
100%

TOTAL'/.
OF ENDUSE

-0.0376
0.0391

-0.0126
0. 0671
0. 1161
6. M32

0. 1845
0. 2248
0.0341

6. 4434
8. 5%

-0.0363
0.0344
0.0165

-0.0677
0.0972

-0.0229

0.0146 S

MEASURES
62-89 VENTILATION
VSD MOTORS -94
EMCS CONTROLS -94

0. 0011
0. 0183
0.2895

0.0005
0.0085
0.0492

-0. 0042
0.0581
0, 2461

30
30
30

0%

75%
17%

TOTAL %
OF ENDUSE

-0.0255
0.0307
0,0918
0. 0307

0.0000
0.0436

0. 0436
0. 7%

0.0000
0.0137

0. 0137

0.0000
0.0064

4. 8%
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Appendix F - Commercial Buildings, Demand-Side Resources Worksheets

ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIQERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0.03
0.03
0.01
5.00
3. 29
3.02

12.96

PERCENT
SATUR.

. %
38.0%

100.0%
56.0%

100.0%
100.0%
97.6%
69.5%

CURRENT UIC
ALL FUELS PROTOTrpE

(kWh/SF)

0.07
0.03
0.02
5.00
3. 29
3. 09

18.66

(kWh/SF)
. 0

0.38
0. 23
0. 15

3. 50
1. 72

14. 28

EXISTING 18. 025
STATE
CLIMATE ZONE
BUILDING TYPE
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

son-
UTAH

0

WAREHOUSE
70

1993

MEASURES
INSULATED ROOF R2>R20 -94
INSULATED WALL R2>R20 -94
LOW E WINDOWS SG>DG -94
WEATHERSTRIPACH -94

MEASURES
OFFICE FLUORESCENT>T8 -94
STOR DELMP/Reflec -94
INCAN>HALOQEN, HID -94

MEASURES
REDUCE OUTSIDE AIR -94
TEMP SETBACK-34
RADIANT HEATERS "94
MHX -94

RESIST> HP (OFFICE) -94
EFFICIENT REFER. -94 Same
DESTRATIFIERS -94
DHW BLANKET-94
ECONOMIZER (OFFICE) -94

BASE COST
($/SF)

0.5459
1. 8460
0.5768
0.0393

0. 1163
0. 1312
0.0003

0.0047
0. 0818
0. 9790
0. 1621
0. 2448
0. 7054
0. 1346
0.0030
0. 0667

COSTS
($/SF)

0. 000
0.000
0.208
0. 038

0.062
0.040
0.060

0.012
0. 079
0.456
0. 076
0. 114
0.329
0.063
0.003
0. 031

SAVINGS
(kWh/SF)

3.4043
2. 4693
0.3799
0. 1912

0. 2238
0.2803
0.3445

0. 1680
1. 8826
3. 2221
0. 1595
0.6382
3.5000
2.0310
0. 0229
0. 1381

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

30
30
30

30
30
30
30
30
30
30
30
30

22%
22%
22%
22%

OFENDUSE

100%
100%
100%

TOTAL %

COST
($/KWh)

0.0107
0.0499
0. 1379
0.0269

0.0530
0.0409
0.0117
0.0322

OF ENDUSE

22%
22%
22%
22%
17%
22%
22%
42%
29%

I OTAL %

0.0064
0.0057
0.0297
0. 0994
0.0375
0. 0197
0.0065
0. 0170
0.0472
0. 0188

SAVINGS
(kWh/SF)

0. 7490
0. 5432

0.0421

82.9%

0.2238
0.2803
0.3445
0. 8485
?5.8%

0. 0370
0.4142
0. 7089

0. 1053
0.7700
0. 4468
0.0096
0. 0394

COST
$/SQFT

0. 1201
0.4061

0. 0086

0. 1163
0. 1312
0. 0003
fl. 2476

0.0010
0,0180
0. 2154

0.0404
0. 1552
0. 0296
0.0012
0. 0190

OSM
$/SQFT

0.0000
0.0000

0.0083

0.0616
0.0404
0.0599

~5.

OFENDUSE
~2'53TT

26. 2%
6A7SS

0.0025
0.0)73
0. 1004

0. 0188
0. 0723
0. 0138
0.0012
0.0089

T.

36. 4%
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ABSOLUTE ENERGY USE
BY END USE

COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.
TOTAL

ELEC
(kWh/SF)

0. 16
0.40
0. 19
4. 00
2. 28
1. 17
8.35

PERCENT
SATUR.

%

85. 8%
100.0%

9G. 1V.
100.0%
100. 0%
97.6%
77. 5%

ALL FUELS
MCS

(kWh/SF)

0. 19
0.40
0. 20

4.00
2. 10
1. 20

10. 77

CURRENT
PRACTICE

(kWh;SF)

0. 20
0.40
0.20
4. 00
3.30
1. 20

12.00

NBV
STATE
CLIMATE ZONE
BUILDING TYRE
UFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA

18, 025 SQFT
UTAH

0

WAREHOUSE
70

1S93

MEASURES
CURRENT PRACTICE>MCS '94
INSULWALLR11>R24-94
LOW E WINDOWS -94
INSULATE ROOF>R30 '92

BASE COST
($/SF)

0. 1022
0. 3865
0. 1798
0.2426

COSTS
($/SF)

0

0. 000
0.065
0.000

SAVINGS
(kWh/SF)

0, 0190
0. 0349
0.0136
0. 0202

LIFE MEASURE
(YRS) ACCEPTANCE

30
30
30
30

5%
5%
5%
5%

TOTAL-la
OFENDUSE

COST
($/kWh)

0.3592
6. 7394
1. 2003
0.8012

SAVINGS
(kWh/SF)

COST
$/SQFr

O&M
$fSQFT

TTOOSC 0,^00^
0.0%

O. DOOtT

MEASURES
CURRENT PRACTICE>MCS -94
EXIT SIGNS -94
OCCUP SENSOR -94
AMB^TASK LIGHT AFT <f1 -94
DAYLISHTDIMAn'»2"94

-0.0164
0.0284
0.0391
0. 1007
0.0656

-0.0620
-0.0422
0. 1205
0.0123
0.0437

1. 2268
0.079]
0. 5797
0. 1663
0.0873

30
30
30
30
30

100%
100%
100%
100%
100%

%

OF ENDUSE

-0. 0043
-0. 0116
0. 0184
0.0453
0.0834

1. 2268
0.0791
0. 5797
0. 1663

62. 2%

-0.0164
0.0284
0. 0391
0. 1007

-0.0620
-0.0422
0. 1205
0.0123

MEASURES
CURRENT PRACTIOE>MCS -94
EFFICIENT REFER, same -94
ECONOMIZER -94

0.0175
0. 7008
0. 0667

0.0081
0. 3265
0.0311

0.0140
3.5000
0. 1435

30
30
30

5%
75%
64%

TOTOL-%
OFENDUSE

0. 1223
0. 0196
0.0454
B32S5~

Z6Z50
0.0923
Z717f~
45.3%

0.5256
0.0429
0^685-

0. 2449
0.0200

~KZ

51. 3%
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Appendix G - Industrial Sector Demand-Side Resources Worksheet

Explanation of the calculations and terms used in appendb; G.

Columns A-E are summary infonnation. Columns F-M are background data for columns A-
E. To foUow calculation Hows start with the detail on page 2, columns F-M and move to
columns A-E. ' '''

There are three levels of analysis for each measure: measure name-1, measure name-2,
measure name-3.

F: First Cost is expressed in 1994 doUars per MWh per year

G: This column shows what percentage of the sector's total electrical energy is consumed
that enduse.

H: This column shows the technical potential for savings reduction for each measure. It is
expressed in form of percentage of enduse consumption.

I: This column calculates the total savings potential for the measure in MWH/yr. The
savings potential for each measure is equal to:

MW used in sector = G * H* Megawatts used in sector

where:

G is % power usage by enduse
H is % technical potential savings from measure

J: Measure acceptance, is the percentage of market the measure can be applied to.

K: PenetraKon Rates are presented as a percentage of market expected to reach. The analysis
deals with technical potential and assumes 100 percent market penetration. The program
penetration rates, which are less than 100 percent, wiU be discussed in the program section of
the technical appendix.

L: Capital recovery factor was determined based on cost of capital and measure life.
M. Measure sayings is equal to potential savings for each measure (MWh/year) divided by
8760. the data from column M, ranked by average levelized cost, is used in column C

C: Annual Measures Savings, m MW per year.

B: Ranked Measures, Ranked based on per unit average levelized cost. Rankmg of the
measures is based on the levelized cost calculation shown in column A.

D: Variable Levelized cost is equal to:

First cost * capital recovery factor.



Note that the first cost is expressed in Mills/kwh, so the annual savings drops out of the
numerator and denominator.

A: Average LeveUzed cost is calculated based on the savings and costs shown m columns
FJ^nd L. Average leveUzed costs are weighted by the savings for each measure.

E: Cumulative Sayings : The sum of savings from columns C and E with a one measure lag.
0.69+.277= .977 Example is as follows:





Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014
DATE OF RUN:

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR: 486, 101 Template for Appendix G-1

(A) (B>
AVERAQ

LEVELIZED RANKED MEASURES
COST (LEAST UNIT LEVELIZED

(mills/kWh) COST (VLC) CRITERIA)

12. 705 LOW TEMP REFRIG 1
12. 705 LIGHTING 1
12. 705 PUMPS 1
12.705 DRYING (FANS) 1
12. 705 OTHER PROCESS 1
12. 705 HVAC 1
12. 705 AIR COMPRESSORS 1
12. 705 MEDTEMPREFRIG1
20. 513 LOWTEMPREFRIG2
21.808 LIGHTING 2
21. 865 HVAC 2
21.907 DRYING (ELECTRIC) 2
23, 614 OTHER PROCESS 2
24. 050 MEDTEMPREFRIG2
24. 251 AIR COMPRESSORS 2
24.371 DRYING (FANS) 2
25.084 PUMPS 2
25. 974 MEDTEMPREFRIQ3
27.973 LOWTEMPREFRIG3
28, 142 AIR COMPRESSORS 3
28, 483 PUMPS 3
29. 286 OTHER PROCESS 3
29.394 DRYING (FANS) 3
29. 859 LIGHTING 3
29.948 HVAC 3

(C)
ANN AL

MEASURE
SAVING

(MW/YR)

0.699
0. 277
0. 277
0.033
0.350
0. 044
0. 133
0.200
1.398
0.444
0.022
0. 017
0.816
0. 266
0. 133
0.083
0. 555
0. 266
0.699
0.067
0. 139
0.350
0.050
0. 222
0.044

(D)
VARIA L

LEVELIZED
COST

(mllls/RWh)

12.705
12. 705
12.705
12.705
12.705
12. 705
12.705
12. 705
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
45. 172
45. 172
45. 172
45, 172
45. 172
45. 172
45. 172
45. 172

STATE:

SECTOR:

(E)

CUMULATIVE
SAVINGS
(MW/YR)

0.699
0. 977
1. 254
1. 287
1. 637
1.681
1.815
2. 014
3.413
3.857
3.879
3.895
4. 711
4. 978
5. 111
5. 194
5. 749
6.015
6. 714
6. 781
6.920
7. 269
7.319
7. 541
7.586

OREGON

FOOD
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

Template for Industrial Sector

(F) (S) (H) (I) w (K) (L) (M) (N)

CONSERVATION MEASURE

AIR COMPRESSORS 1
AIR COMPRESSORS 2
AIR COMPRESSORS 3
DRYING (ELECTRIC) 1
DRYING (ELECTRIC) 2
DRYING (ELECTRIC) 3
DRYING (FANS) 1
DRYING (FANS) 2
DRYING (FANS) 3
HVAC1
HVAC2
HVAC3
LIGHTING 1
LIGHTING 2
LIGHTING 3
LOW TEMP REFRIG1
LOWTEMPREFRIG2
LOWTEMPREFRIG3
MED TEMP REFRIQ 1
MED TEMP REFRIS 2
MED TEMP REFRIG 3
OTHER PROCESS 1
OTHER PROCESS 2
OTHER PROCESS 3
PUMPS I
PUMPS 2
PUMPS 3

FIRST PERCENT OF
COST POWER USED

ff/MWhA'r) BY MEASURE

$129. 83
$324. 56
$461. 60
$129. 83
$324. 56
$461.60
$129.83
$324. 56
$461.60
$129.83
$324. 56
$461.60
$129. 83
$324. 56
$461.60
$129.83
$324. 56
$461. 60
$129. 83
$324. 56
$46). 60
$129.83
$324.56
$461.60
$129. 83
$324. 56
$461. 60

4.00%
4. 00%
4.00%
1.00%
1.00%
1.00%
3.00%
3. 00%
3.00%
2. 00%
2.00%
2.00%

10. 00%
10.00%
10.00%
42.00%
42.00%
42.00%
12.00%
12.00%
12. 00%
21.00%
21.00%
21.00%

5.00%
5.00%
5.00%

POTENTIAL
SAVINGS-/. SAVINGS

REDUCTION (MWh/YR)

6.00%
6. 00%
3.00%
0.00%
3.00%
0. 00%
2.00%
5. 00%
3. 00%
4.00%
2.00%
4.00%
5.00%
8.00%
4.00%
3.00%
6.00%
3.00%
3. 00%
4.00%
4.00%
3.00%
7.00%
3.00%

10.00%
20. 00%

5.00%

1, 167
1, 167

583
0

146
0

292
729
437
389
194
389

2. 431
3,889
1,944
6. 125

12, 250
6, 125
1, 750
2. 333
2,333
3,062
7, 146
3, 062
2. 43)
4, 861
1, 215

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

CAPITAL
MEASURE PENETRATION RECOVERY

ACCEPTANCE RATE FACTOR

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
IOO'A
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0.098
0. 098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0098
0.098
0.098
0.098
0.098
0.098
0.098
0.098

LEVELIZED MEASURE
COST SAVING

(millsAWh) (MWaWR)

12. 705
31.762
45. 172

0.000
31. 762

0.000
12. 705
31. 762
45. 172
12, 705
31. 762
45. 172
12.705
31. 762
45. 172
12. 705
31. 762
45. 172
12.705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
31. 762
45. 172

0. 133
0. 133
0.067
0.000
0.017
0.000
0.033
0.083
0.050
0.044
0.022
0.044
0. 277
0. 444
0.222
0.699
1.398
0.699
0. 200
0.266
0. 266
0. 350
0. 816
0.350
0.277
0.555
0. 139
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

AIR COMPRESSORS 1
AIR COMPRESSORS 2
AIR COMPRESSORS 3
DRYING (ELECTRIC) 1
DRYING (ELECTRIC) 2
DRYING (ELECTRIC) 3
DRYING (FANS) 1
DRYING (FANS) 2
DRYING (FANS) 3
HVAC 1
HVAC2
HVAC3
LIGHTING 1
LIGHTING 2
LIGHTING 3
LOW TEMP REFRIQ 1
LOW TEMP REFRIG 2
LOW TEMP REFRIQ 3
MED TEMP REFRIG 1
MED TEMP REFRIG 2
MEDTEMPREFRIG3
OTHER PROCESS 1
OTHER PROCESS 2
OTHER PROCESS 3
PUMPS 1
PUMPS 2
PUMPS 3

FIRST PERCENT OF
COST POWER USED

($/MWhA'r) BY MEASURE

POTENTIAL
SAVINGS0 /. SAVINGS

REDUCTION (MWh/YR)

$129.83
$324. 56
$461.60
$129. 83
$324. 56
$461.60
$129.83
$324. 56
$461. 60
$129.83
$324. 56
$461. 60
$129.83
$324. 56
$461.60
$129,83
$324. 56
$461.60
$129.83
$324. 56
$461. 60
$129. 83
$324. 56
$461.60
$129. 83
$324. 56
$461.60

4.00%
4.00%
4.00%
1.00%
1.00%
1.00%
3.00%
3.00%
3.00%
2.00%
2.00%
2.00%

10.00%
10.00%
10.00%
42.00%
42.00%
42.00%
12.00%
12.00%
12.00%
21.00%
21.00%
21.00%

5.00%
5. 00%
5,00%

6.00%
6.00%
3.00%
0.00%
3.00%
0.00%
2.00%
5.00%
3.00%
4.00%
2.00%
4.00%
5.00%
8.00%
4.00%
3.00%
6.00%
3.00%
3.00%
4.00%
4.00%
3.00%
7.00%
3.00%

10.00%
20.00%

5.00%

1, 167
1, 167

583
0

146
0

292
729
437
389
194
389

2, 431
3.889
1,944
6, 125

12, 250
6, 125
1,750
2,333
2.333
3.062
7. 146
3,062
2, 431
4,861
1, 215

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

CAPITAL
MEASURE PENETRATION RECOVERY

ACCEPTANCE RATE FACTOR

LEVELIZED MEASURE
COST SAVING

(mills/kWh) (MWa^R)

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098

12.705
31. 762
45. 172

0.000
31. 762

0.000
12. 705
31. 762
45. 172
12.705
31. 762
45. 172
12.705
31. 762
45. 172
12.705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
31.762
45. 172
12. 705
31. 762
45. 172

0. 133
0. 133
0.067
0.000
0.017
0.000
0.033
0.083
0.050
0.044
0.022
0.044
0. 277
0.444
0. 222
0.699
1. 398
0.699
0.200
0. 266
0. 266
0.350
0.816
0.350
0. 277
0.555
0. 139
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:
2014

DATE OF RUN:
13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR: 1,905, 168 STATE

SECTOR

OREGON

LUMBER

LEVELIZED RANKED MEASURES MEASURE LEVELIZED CUMULATIVE
COST (LEAST UNIT LEVELIZED SAVING COST SAVINGS

(mllls/RWh) COST (VLC) CRITERIA) (MW/YR) (mills/RWh) (MW/YR)

12. 705 HVAC 1 0.087 12. 705 0.087
12. 705 AIR COMPRESSORS 1 1. 566 12. 705 1.653
12. 705 LIGHTING 1 1. 196 12. 705 2. 849
12. 705 PNEUMATIC CONVEYINQ 2.610 12. 705 5. 4S9
12.705 OTHER PROCESS 1 1.957 )2. 705 7.416
12. 705 BOILER AUXILIARIES 1 0. 652 12. 705 8. 069
12. 705 POLLUTION CONTROL 1 0. 065 12. 705 8. )34
12. 705 DRYING (FANS) 1 0, 435 12. 705 8.569
12.705 PUMPS 1 0.652 12. 705 9. 221
14.643 BOILER AUXIUARIES 2 1.044 31. 762 10.265
19.914 OTHER PROCESS 2 4.567 31.762 14.832
19. 949 HVAC 2 0. 043 31. 762 14. 876
2).074 AIR COMPRESSORS 2 1.566 31. 762 16.442
22. 188 LIGHTING 2 1. 914 31. 762 18. 356
22. 621 DRYING (FANS) 2 0.870 31. 762 19. 226
22.621 PUMPS 2 0.000 31.762 19.226
22.652 POLLUTION CONTROL 2 0.065 31. 762 19.291
22.814 CONVEYORS2 0.348 31.762 19.639
23. 863 PNEUMATIC CONVEYING 2. 610 31. 762 22. 249
24. 742 LIGHTING 3 0.957 45. 172 23.206
24. 818 HVAC3 0. 087 45. 172 23. 293
25. 044 BOILER AUXILIARIES 3 0. 261 45. 172 23. 554
25. 337 PNEUMATIC CONVEYING 0. 348 45. 172 23. 902
25.966 AIR COMPRESSORS 3 0. 783 45. 172 24.685
26.299 DRYING (FANS) 3 0. 435 45. 172 25, 120
26.299 PUMPS 3 0.000 45. 172 25. 120
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

AIR COMPRESSORS 1
AIR COMPRESSORS 2
AIR COMPRESSORS 3
BOILER AUXILIARIES 1
BOILER AUXILIARIES 2
BOILER AUXILIARIES 3
CHIPPERS 1
CHIPPERS2
CHIPPERS3
CONVEYORS1
CONVEYORS 2
CONVEYORS 3
DRYING (FANS) 1
DRYING (FANS) 2
DRYING (FANS) 3
HVAC 1
HVAC2
HVAC3
LIGHTING 1
LIGHTING 2
LIGHTING 3
OTHER PROCESS 1
OTHER PROCESS 2
OTHER PROCESS 3
PNEUMATIC CONVEYING 1
PNEUMATIC CONVEYING 2
PNEUMATIC CONVEYING 3
POLLUTION CONTROL 1
POLLUTION CONTROL 2
POLLUTION CONTROL 3
PUMPS 1
PUMPS 2
PUMPS 3

FIRST PERCENT OF
COST POWER USED

($/MWh/Yr) BY MEASURE

POTENTIAL
SAVINGS SAVINGS

REDUCTION (MWh/YR)

$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324.5638
$461. 6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019

12.00%
12.00%
12.00%
6.00%
6.00%
6.00%
8.00%
8.00%
8.00%
8.00%
8.00%
8.00%

10.00%
10.00%
10.00%

1.00%
1.00%
1.00%

11.00%
11.00%
11.00%
30.00%
30.00%
30.00%

8.00%
8.00%
8.00%
3.00%
3.00%
3.00%
3.00%
3.00%
3.00%

6.00%
6.00%
3.00%
5,00%
8.00%
2.00%
0. 00%
0.00%
0.00%
0.00%
2.00%
0.00%
2.00%
4.00%
2.00%
4.00%
2.00%
4.00%
5.00%
8.00%
4.00%
3.00%
7.00%
0.00%

15.00%
15.00%

2.00%
1.00%
1.00%
0.00%

10.00%
20.00%

5.00%

13, 717
13. 717
6,859
5, 716
9, 145
2, 286

0

0

0

0

3,048
0

3,810
7, 621
3,810

762
381
762

10, 478
16,765

8, 383
17, 147
40,009

0

22, 862
22.862

3, 048
572
572

0

5,716
11, 431

2, 858

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
loo'/.
100%
100%
100%
100%
100%
100%

PENETRATION
RATE

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

CAPITAL
RECOVERY

FACTOR

0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098

LEVELIZED
COST

(mllls/kWh)

12. 705
31. 762
45. 172
12. 705
31. 762
45. 172

0.000
0.000
0.000
0.000

31. 762
0.000

12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12.705
31. 762
45. 172
12. 705
31. 762

0.000
12. 705
31. 762
45. 172
12. 705
31. 762

0.000
12.705
31. 762
45. 172

MEASURE
SAVING

(MWaWR)

1.566
1.566
0. 783
0.652
1. 044
0.261
0.000
0.000
0.000
0.000
0. 348
0.000
0.435
0.870
0.435
0.087
0.043
O.OS7
1. 196
1.914
0. 957
1.957
4. 567
0.000
2.610
2.610
0. 348
0.065
0.065
0.000
0.652
0.000
0.000
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 382,880 STATE

SECTOR

OREGON

METAL

AVERAGE ANNUAL
LEVELIZED RANKED MEASURES MEASURE

COST (LEAST UNIT LEVELIZED SAVING
(mllls/kWh) COST (VLC) CRITERIA) (MW/YR)

12. 705 LIGHTING 1 0. 109
12. 705 POLLUTION CONTROL 1 0. 092
12. 705 ARC FURNACES 1 0. 070
12. 705 OTHER PROCESS 1 0. 590
12. 705 PUMPS) 0. 262
12. 705 AIR COMPRESSORS 1 0.262
12. 705 INDUCTION FURNACES 1 0. 170
12. 705 HVAC 1 0. 035
12. 705 HEAT TREAT) 0. 070
12.903 HVAC2 0.017
17.393 PUMPS 2 0. 524
17. 618 HEAT TREAT 2 0. 035
18. 643 LIGHTING 2 0. 175
22. 548 INDUCTION FURNACES S 1.023
23. 769 ARC FURNACES 2 0. 524
24.265 AIR COMPRESSORS 2 0.262
26. 109 OTHER PROCESS 2 1. 377
26. 545 PUMPS 3 0. 131
26. 962 AIR COMPRESSORS 3 0. 131
28.284 POLLUTION CONTROL 3 ,0.459
29. 726 OTHER PROCESS 3 0.590
29.919 LIGHTING 3 0.087
29. 995 HVAC 3 0. 035

VARIABLE
LEVELIZED CUMULATIVE

COST SAVINGS
(mills/RWh) (MW/YR)

12.705
12. 705
12. 705
12. 705
12. 705
12.705
12.705
12. 705
12, 705
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31.762
45. 172
45. 172
45. 172
45. 172
45. 172
45. 172

0. 109
0. 201
0. 271
0, 861
1. 123
1.386
1. 556
1. 591
1. 661
1,678
2. 203
2. 238
2. 413
3.435
3.960
4. 222
5. 599
5. 730
5. 861
6.320
6.910
6.998
7. 033
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

AIR COMPRESSORS 1
AIR COMPRESSORS 2
AIR COMPRESSORS 3
ARC FURNACES 1
ARC FURNACES 2
ARC FURNACES 3
HEAT TREAT)
HEAT TREAT 2
HEAT TREAT 3
HVAC1
HVAC2
HVAC3
INDUCTION FURNACES 1
INDUCTION FURNACES 2
INDUCTION FURNACES 3
LIGHTING 1
LIGHTING 2
LIGHTING 3
OTHER PROCESS 1
OTHER PROCESS 2
OTHER PROCESS 3
POLLUTION CONTROL 1
POLLUTION CONTROL 2
POLLUTION CONTROL 3
PUMPS 1
PUMPS 2
PUMPS 3

FIRST PERCENT OF POTENTIAL
COST POWER USED SAVINGS SAVINGS

(S/MWhWr) BY MEASURE 4 REDUCTION (MWh/YR)

$129. 8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461.6019
$129, 8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461.6019

10.00%
10.00%
10.00%
8.00%
8.00%
8.00%
4.00%
4.00%
4. 00%
2. 00%
2.00%
2.00%

13.00%
13.00%
13.00%
5.00%
5.00%
5.00%

45.00%
45.00%
45.00%

7.00%
7.00%
7.00%
6.00%
6.00%
6.00%

6.00%
6.00%
3.00%
2. 00%

15.00%
0.00%
4.00%
2.00%
0.00%
4.00%
2.00%
4.00%
3.00%

18.00%
0.00%
5.00%
8.00%
4.00%
3.00%
7.00%
3.00%
3.00%
0.00%

15.00%
10.00%
20.00%

5.00%

2, 297
2, 297
1, 149

613
4,595

0

613
306

0

306
153
306

1,493
8, 959

0

957
1,532

766
5. 1G9

12.061
5, 169

804
0

4,020
2, 297
4,595
1, 149

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

CAPITAL
MEASURE PENETRATION RECOVERY

ACCEPTANCE RATE FACTOR

VARIABLE
LEVELIZED MEASURE

COST SAVING
(mills/kWh) (MWaWR)

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0.098
0.098
0.098
0. 098
0. 098
0. 098
0. 098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098

12. 705
31. 762
45. 172
12. 705
31. 762

0.000
12. 705
31. 762

0.000
12. 705
31. 762
45. 172
12. 705
31. 762

0.000
12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
0.000

45. 172
12. 705
31. 762
45. 172

0. 262
0. 262
0. 131
0.070
0. 524
0.000
0.070
0.035
0.000
0.035
0.017
0. 035
0. 170
1. 023
0.000
0. 109
0. 175
0.087
0.590
1. 377
0.590
0.092
0.000
0.459
0. 262
0.524
0. 131
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 886,618 STATE

SECTOR

OREGON

OTHER

AVERAGE ANNUAL
LEVEL12ED RANKED MEASURES MEASURE

COST (LEAST UNIT LEVELIZED SAVING
(mills/RWh) COST (VLC) CRITERIA) (MW/YR)

12. 705 AIR COMPRESSORS 1 0. 486
12. 705 OTHER PROCESS 1 2. 186
12. 705 HVAC 1 0. 081
12. 705 LIGHTING 1 0.506
12. 705 PUMPS 1 0. 810
23306 OTHER PROCESS 2 5. 101
23. 731 AIR COMPRESSORS 2 0. 486
24. 885 PUMPS 2 1. 619
24.909 HVAC 2 0.040
25.367 LIGHTING 2 0.810
26.007 LIGHTING 3 0.405
26. 130 HVAC3 0.081
28. 943 OTHER PROCESS 3 2. 186
29.375 PUMPS 3 0.405
29.624 AIR COMPRESSORS 3 0.243

VARIABLE
LEVELIZED CUMULATIVE

COST SAVINGS
(mills/kWh) (MW/YR)

12. 705
12, 705
12. 705
12. 705
12. 705
31. 762
31. 762
31. 762
31. 762
31. 762
45. 172
45. 172
45. 172
45. 172
45. 172

0. 486
2. 672
2.753
3. 259
4069
9. 170
9. 656

11.275
11. 316
12. 125
12. 530
12.611
14. 797
15, 202
15.445
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

AIR COMPRESSORS 1
AIR COMPRESSORS 2
AIR COMPRESSORS 3
HVAC1
HVAC2
HVAC3
LIGHTING 1
LIGHTING 2
LIGHTING 3
OTHER PROCESS 1
OTHER PROCESS 2
OTHER PROCESS 3
PUMPS I
PUMPS 2
PUMPS 3

FIRST PERCENT OF POTENTIAL
COST POWER USED SAVINGS SAVINGS

($/MWhA'r) BY MEASURE'. REDUCTION (MWh/YR)

$129. 8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461.6019

8.00%
8.00%
8.00%
2.00%
2.00%
2.00%

10.00%
10.00%
10.00%
72.00%
72.00%
72.00%

8.00%
8.00%
8.00%

6.00%
6.00%
3.00%
4.00%
2.00%
4.00%
5.00%
8.00%
4.00%
3.00%
7. 00%
3. 00%

10.00%
20.00%

5.00%

4, 256
4, 256
2, 128

709
355
709

4, 433
7,093
3. 546

19, 151
44,686
19. I51

7.093
14, 186
3, 546

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

CAPITAL
MEASURE PENETRATION RECOVERY

ACCEPTANCE RATE FACTOR

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098

VARIABLE
LEVELIZED MEASURE

COST SAVING

(mills/kWh) (MWaA'R)

12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12.705
31. 762
45. 172
12. 705
31. 762
45. 172

0.486
0.486
0. 243
0.081
0.040
0.081
0.506
0.810
0.405
2. 186
5. 101
2. 186
0.810
1.619
0.405
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 1, 771, 224 STATE

SECTOR

OREGON

PAPER

AVERAGE ANNUAL
LEVELIZED RANKED MEASURES MEASURE

COST (LEAST UNIT LEVELIZED SAVING
(mills/kWh) COST (VLC) CRITERIA) (MW/YR)

12. 705 OTHER FANS 1 0.404
12. 705 POLLUTION CONTROL I 0, 061
12. 705 PNEUMATIC CONVEYING 0. 607
12.705 AIR COMPRESSORS 1 0.364
12.705 LIGHTING 1 0.202
12. 705 HVAC 1 0.081
12.705 PUMPS ) 3. 235
12. 705 BOILER AUXILIARIES 1 0. 162
12. 705 OTHER PROCESS 6. 369
16.364 OTHER PROCESS 1 2. 730
21. 181 PUMPS 2 6.470
21. 201 HVAC2 0.040
21. 283 BOILER AUXILIARIES 2 0. 162
21.283 REFINING 2 0.000
21. 579 PNEUMATIC CONVEYING 0. 607
21.948 DRYING (FANS) 2 0.809
22.088 LIGHTING 2 0. 324
22.422 OTHER FANS 2 0. 809
22. 612 AIR COMPRESSORS 2 0. 485
22.68S PNEUMATIC CONVEYING 0. 081
24. 984 OTHER PROCESS 3 2. 730
26. 136 PUMPS 3 1.618
26. 244 LIGHTINQ3 0. 162
26. 364 AIR COMPRESSORS 3 0. 182
26. 417 HVAC 3 0. 081
26.469 BOILER AUXILIARIES 3 0.081
26.979 OTHER FANS 3 0.809

VARIABLE
LEVEL12ED CUMULATIVE

COST SAVINSS
(mills/RWh) (MW/YR)

12.705
12. 705
12.705
12. 705
12.705
12. 705
12. 705
12. 705
12. 705
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
31. 762
45. 172
45. 172
45. 172
45. 172
45. 172
45. 172
45. 172
45. 172

0.404
0. 465
1.072
1. 436
1.638
1. 719
4,954
5. 116

11.485
14.214
20.684
20. 725
20.887
20. 887
21.493
22. 302
22.626
23. 434
23. 920
24.000
26. 730
28.348
28. 509
28.691
28. 772
28.853
29.662
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

AIR COMPRESSORS 1
AIR COMPRESSORS 2
AIR COMPRESSORS 3
BOILER AUXILIARIES 1
BOILER AUXILIARIES 2
BOILER AUXILIARIES 3
DRYING (FANS) 1
DRYING (FANS) 2
DRYING (FANS) 3
HVAC1
HVAC2
HVAC3
LIGHTING 1
LIGHTING 2
LIGHTING 3
OTHER FANS 1
OTHER FANS 2
OTHER FANS 3
OTHER PROCESS
OTHER PROCESS 1
OTHER PROCESS 3
PNEUMATIC CONVEYING 1
PNEUMATIC CONVEYING 2
PNEUMATIC CONVEYING 3
POLLUTION CONTROL 1
POLLUTION CONTROL 2
POLLUTION CONTROL 3
PUMPS 1
PUMPS 2
PUMPS 3
REFINING 1
REFINING 2
REFINING 3

FIRST PERCENT OF POTENTIAL
COST POWER USED SAVINGS SAVINGS

($/MWh/Yr) BY MEASURE'. REDUCTION (MWh/YR)

VARIABLE
CAPITAL LEVELIZED MEASURE

MEASURE MEASURE PENETRATION RECOVERY COST SAVING
LIFE ACCEPTANCE RATE FACTOR (mills/RWh) (MWaWR)

$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$)29. 8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461. 6019

3.00%
3.00%
3.00%
8.00%
2.00%
2.00%
8.00%
8.00%
8.00%
1.00%
1.00%
1.00%
2.00%
2.00%
2,00%
5.00%
5.00%
5.00%

45.00%
45.00%
45.00%

2.00%
2.00%
2. 00%
3.00%
3.00%
3.00%

16.00%
16.00%
16.00%
13.00%
13.00%
13.00%

6.00%
8.00%
3.00%
4.00%
4.00%
2.00%
0.00%
5.00%
0.00%
4.00%
2.00%
4.00%
5.00%
8.00%
4.00%
4.00%
8.00%
8.00%
7.00%
3.00%
3.00%

15.00%
15.00%

2.00%
1.00%
0.00%
0.00%

10.00%
20.00%

5.00%
0.00%

10.00%
0.00%

3, 188
4, 251
1,594
1, 417
1, 417

708
0

7,085
0

708
354
708

1, 771
2. 834
1, 4)7
3.542
7,085
7,085

55, 794
23, 912
23, 912

5, 314
5, 314

708
531

0

0

28, 340
56, 679
14, 170

0

23, 026
0

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
<00%
100%
100%
100%

0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098

12. 705
31. 762
45. 172
12. 705
31. 762
45. 172

0.000
31. 762

0.000
12. 705
31. 762
45. 172
12, 705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
0.000
0.000

12. 705
31. 762
45. 172

0.000
31.762

0.000

0.364
0. 485
0. 182
0. 162
0. 162
0.081
0.000
0.809
0.000
0.081
0.040
0.081
0. 202
0. 324
0. 162
0.404
0.809
0.809
6. 369
2.730
2. 730
0. 607
0.607
0.081
0.061
0.000
0.000
3. 235
6. 470
1. 618
o.ooo
0.000
0.000
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

OR THE YEAR:

2014

DATE OF RUN;

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 1,225, 850 STATE

SECTOR

UTAH

CHEMICALS

AVERAGE ANNUAL VARIABLE
LEVELIZED RANKED MEASURES MEASURE LEVEL12ED CUMULATIVE

COST (LEAST UNIT LEVELIZED SAVING COST SAVINGS
(mills/RWh) COST (VLC) CRITERIA) (MW/YR) (mills/kWh) (MW/YR)

12. 705 DRIVEPOWER1 0.386 12. 705 0.386
12. 705 PUMPS 1 0. 154 12. 705 0. 540
12. 705 LIGHTING ) 0. 105 12. 705 0.645
12. 705 POLLUTION CONTROL 1 0. 008 12. 705 0. 654
12. 705 DRYING (FANS)) 0. 157 12. 705 0.810
12. 705 AIR COMPRESSORS 1 3.014 12. 705 3.824
12. 705 HVAC 1 0.022 12. 705 3.847
14. 117 PUMPS 2 0.308 31. 762 4. 155
14. 164 AGITATION 2 0.011 31. 762 4. 166
14. 211 HVAC2 0.011 31. 762 4. 177
21. 568 AIR COMPRESSORS 2 3.014 31. 762 7. 191
25. 001 ELECTROCHEMICAL 2 3. 652 31. 762 10. 844
25. 520 DRIVEPOWER2 0. 901 31. 762 11. 745
25.608 LIGHTING 2 0.168 31.762 11.913

25. 804 DRYING (FANS) 2 0. 392 31. 762 12.305
26. 393 DRIVEPOWER3 0.386 45. 172 12.691
28.387 AIR COMPRESSORS 3 1.507 45. 172 14. 198
28.436 AGITATIONS 0.042 45. 172 14.240
28. 559 LIQHTINS3 0. 105 45. 172 14.345

29,337 DRYING (FANS) 3 0.705 45. 172 15.050
29.418 PUMPS 3 0.077 45. 172 15. 127
29. 441 HVAC3 0. 022 45. 172 15. 150
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FIRST
CONSERVATION MEASUR COST

($/MWh/Yr)

AIR COMPRESSORS 1 $129.8255
AIR COMPRESSORS 2 $324. 5638
AIR COMPRESSORS 3 $461. 6019
DRYING (FANS) 1 $129.8255
DRY! NG (FANS) 2 $324.5638
DRYING (FANS) 3 $461.6019
ELECTROCHEMICAL 1 $129. 8255
ELECTROCHEMICAL 2 $324. 5638
ELECTROCHEMICAL 3 $461. 6019
HVAC 1 $129. 8255
HVAC 2 $324. 5638
HVAC3 $461.6019
LIGHTING 1 $129.8255
LIGHTING 2 $324. 5638
LIGHTING 3 $461.6019
DRIVEPOWER1 $123.8255
DRIVEPOWER2 $324. 5638
DRIVEPOWER3 $461. 6019
POLLUTION CONTROL 1 $129.8255
POLLUTION CONTROL 2 $324. 5638
POLLUTION CONTROL 3 $461.6019
PUMPS I $129. 8255
PUMPS 2 $324. 5638
PUMPS 3 $461.6019
AGITATION 1 $129. 8255
AGITATION 2 $324. 5638
AGITATIONS $461.6019

PERCENT OF
POWER USED SAVINGS
BY MEASURE t REDUCTION

35.90%
35.90%
35.90%

5.60%
5.60%
5.60%

52.20%
52.20%
52. 20%

0.40%
0.40%
0.40%
1.50%
1.50%
1. 50%
9.20%
9.20%
9. 20%
0.60%
0.60%
0.60%
1. 10%
1. 10%
1. 10%
0. 20%
0.20%
0.20%

6.00%
6.00%
3.00%
2.00%
5.00%
9.00%
0.00%
5.00%
0.00%
4.00%
2.00%
4.00%
5.00%
8.00%
5.00%
3.00%
7.00%
3. 00%
1.00%
0.00%
0.00%

10.00%
20.00%

5.00%
0.00%
4.00%

15.00%

POTENTIAL
SAVINGS
(MWh/YR)

26, 405
26.405
13, 202

1, 373
3,432
6, 178

0

31,995
0

196
98

196
919

1.471
919

3,383
7,894
3, 383

74
0

0

1, 348
2, 697

674
0

98
368

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

PENETRATION
RATE

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

VARIABLE
CAPITAL LEVELIZED MEASURE

RECOVERY COST SAVING
FACTOR (mills/kWh) (MWaWR)

0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098

12. 705
31. 762
45. 172
12. 705
31.762
45. 172

0.000
31. 762

0.000
12.705
31. 762
45. 172
12. 705
31.762
45. 172
12. 705
31. 762
45. 172
12.705
0.000
0.000

12. 705
31. 762
45. 172

0.000
31. 762
45. 172

3. 014
3. 014
1. 507
0. 157
0. 392
0.705
0,000
3.652
0.000
0.022
0.011
0.022
0. 105
0. 168
0. 105
0. 386
0.901
0.386
0.008
0000
0.000
0. 154
0.308
0.077
0.000
0.011
0.042
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 289, 947 STATE

SECTOR

UTAH

COAL

AVERAGE ANNUAL
LEVELIZED RANKED MEASURES MEASURE

COST (LEAST UNIT LEVELIZED SAVING
(mills/kWh) COST (VLC) CRITERIA) (MW/YR)

12. 705 HOISTING1 0. 119
12. 705 PUMPS1 0. 212
12.705 CONVEYORS1 0.616
12. 705 HVAC1 0. 265
12. 705 AIR COMPRESSOR1 0. 457
12. 705 OTHER PROCESS! 0. 212
12. 705 LIQHTING1 0. 050
15. 004 PUMPS2 0. 265
18. 180 CONVEYORS2 0. 513
18. 813 HVAC2 0. 132
19.035 LIGHTING2 0.050
19.698 OTHER PROCESS2 0. 159
20. 042 HOISTING2 0. 089
21. 531 AIR COMPRESSOR2 0. 457
22.944 AIR COMPRESSOR3 0. 228
23. 172 LIGHTING3 0. 040
24, 584 HVAC3 0.265
25. 347 OTHER PROCESS3 0. 159
26. 675 CONVEYORS3 0. 308
27. 028 HOISTING3 0. 089
27. 527 PUMPS3 0. 132

VARIABLE
LEVELIZED CUMULATIVE

COST SAVINGS
(mills/kWh) (MW/YR)

12. 705
12.705
12.705
12. 705
12. 705
12. 705
12.705
31.762
31. 762
31. 762
31. 762
31.762
3176E
31. 762
45. 172
45. 172
45. 172
45. 172
45. 172
45. 178
45. 172

0. 119
0. 331
0. 947
1. 211
1. 668
1.880
1.930
2. 194
2. 707
2.840
2. 890
3.048
3. 138
3.595
3,823
3.863
4. 127
4. 286
4. 594
4. 634
4.816
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

LIGHTING)
LIGHTING2
LIGHTING3
HVAC1
HVAC2
HVAC3
AIR COMPRESSOR1
AIR COMPRESSOR2
AIR COMPRESSOR3
PUMPS1
PUMPS2
PUMPS3
CONVEYORS1
CONVEYORS2
CONVEYORS3
HOISTING)
HOISTING2
HOISTING3
OTHER PROCESS1
OTHER PROCESS2
OTHER PROCESS3

FIRST PERCENT OF
COST POWER USED

($/MWh/Yr) BY MEASURE

POTENTIAL
SAVINGS SAVINGS

REDUCTION (MWh/YR)

$129. 8255
(324. 5638
$461.6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461. 6019
$129.8255
$324.5638
$461. 6019

3.00%
3,00%
3.00%

10.00%
10.00%
10.00%
23.00%
23.00%
23.00%

8.00%
8.00%
8.00%

31.00%
31.00%
31.00%

9.00%
9.00%
9.00%

16.00%
16.00%
16.00%

5.00%
5.00%
4.00%
8.00%
4.00%
8.00%
6.00%
6.00%
3.00%
8.00%

10.00%
5.00%
6.00%
5.00%
3.00%
4.00%
3.00%
3.00%
4.00%
3.00%
3.00%

435
435
348

2. 320
1. 160
2,320
4.001
4.001
2,001
1, 856
2,320
1, 160
5, 393
4,494
2.697
1.044

783
783

1,856
1,392
1.392

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

CAPITAL
MEASURE PENETRATION RECOVERY

ACCEPTANCE RATE FACTOR

VARIABLE
LEVELIZED MEASURE

COST SAVING
(milte/kWh) (MWaA'R)

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0.098
0.098
0.098
0.098
0.098
0.098
0,098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098

12.705
31. 762
45. 172
12. 705
31. 762
45. 172
12.705
31.762
45. 172
12. 705
31. 762
45. 172
12. 705
31.762
45. 172
12. 705
31. 762
45. 172
12.705
31. 762
45. 172

0.050
0.050
0.040
0. 265
0. 132
0. 265
0. 457
0.457
0228
0. 212
0. 265
0. 132
0.616
0. 513
0.308
0. 119
0.089
0.089
0.212
0. 159
0. 159
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 266.444 STATE

SECTOR

UTAH

MINING

AVERAGE ANNUAL
LEVELIZED RANKED MEASURES MEASURE

COST (LEAST UNIT LEVELIZED SAVING
(mills/kWh) COST (VLC) CRITERIA) (MW/YR)

12. 705 DRIVEPOWER1 0. 718
12. 705 ELECTROCHEMICAL1 0. 046
12. 705 PROCESS HEAT1 0.049
12. 705 PUMPS1 0.462
12. 705 LIGHTINQ1 0. 046
12.705 AIR COMPRESSOR1 0.036
12. 705 CONVEYORS1 0. 182
12. 705 HVAC1 0. 049
12.992 HVAC2 0.024
14. 610 CONVEYORS2 0. 152
14. 958 AIR COMPRESSOR2 0. 036
15. 292 ELECTROCHEMICAL2 0. 036
15. 400 PROCESS HEAT2 0. 012
19.089 DRIVEPOWER2 0. 538
19. 327 LIGHTING2 0, 046
21. 713 PUMPS2 0. 578
21.808 PROCESS HEAT3 0.012
21. 948 AIR COMPRESSOR3 0.018
22. 223 LIGHTINQ3 0. 036
22. 581 HVAC3 0. 049
22. 841 ELECTROCHEMICAL3 0. 036
26. 089 DRIVEPOWER3 0. 538
26.548 CONVEYORS3 0.09)
27.867 PUMPS3 0. 289

VARIABLE
LEVELIZED CUMULATIVE

COST SAVINGS
(mllls/kWh) (MW/YR)

12. 705
12. 705
12.705
12. 705
12. 705
12. 705
12. 705
12. 705
31.762
31. 762
3)762
31. 762
31. 762
31. 762
31. 762
31. 762
45. 172
45. 172
45. 172
45. 172
45. 172
45. 172
45. 172
45. 172

0. 718
0.763
0. 812
1.274
1. 320
1.357
1. 539
1. 588
1. 612
1. 764
1. 801
<. 837
1. 849
2. 388
2. 433
3. 011
3,023
3. 042
3. 078
3. 127
3. 163
3. 702
3. 793
4.082
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

LIGHTING1
LIGHTING2
LIQHTING3
HVAC1
HVAC2
HVAC3
AIRCOMPRESSORI
AIR COMPRESSOR2
AIR COMPRESSOR3
PUMPS)
PUMPS2
PUMPS3
CONVEYORS1
CONVEYORS2
CONVEYORS3
DRIVEPOWER1
DRIVEPOWER2
DRIVEPOWER3
PROCESS HEAT1
PROCESS HEAT2
PROCESS HEATS
ELECTROCHEMICAL1
ELECTROCHEMICAL2
ELECTROCHEMICAL3

FIRST PERCENT OF
COST POWER USED SAVINGS

($/MWh/Yr) BY MEASURE'. REDUCTION

$129. 8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$46). 6019
$129. 8255
$324. 5638
$461.60)9

3.00%
3.00%
3.00%
2.00%
2.00%
2. 00%
2.00%
2.00%
2.00%

19.00%
19.00%
19.00%
10.00%
10.00%
10.00%
59.00%
59.00%
59.00%

4.00%
4.00%
4.00%
3.00%
3.00%
3. 00%

5.00%
5.00%
4.00%
8.00%
4.00%
8.00%
6.00%
6.00%
3.00%
8.00%

10.00%
5.00%
6.00%
5.00%
3.00%
4.00%
3.00%
3.00%
4.00%
1.00%
1.00%
5.00%
4.00%
4.00%

POTENTIAL
SAVINGS

(MWh/YR)

400
400
320
426
213
426
320
320
160

4,050
5, 062
2. 531
1, 599
1,332

799
6.288
4, 716
4,716

426
107
107
400
320
320

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100V.
100%
100%
100%
100%
100%
100%

PENETRATION
RATE

100%
100%
100%
100%
100%
100%
100%
100%
100%
<00%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

CAPITAL
RECOVERY

FACTOR

0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0098
0. 098
0.098
0.098
0.098
0.098
0098
0.098
0,098
0.098
0.098
0.098
0.098
0.098
0.098

VARIABLE
LEVELIZED MEASURE

COST SAVING

(mills/kWh) (MWa/YR)

12. 705
31. 762
45. 172
12. 705
31.762
45. 172
12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12. 705
31.762
45. 172
12.705
31.768
45. 172
12.705
31. 762
45. 172
12. 705
31. 762
45. 172

0.046
0. 046
0,036
0.049
0.024
0.049
0.036
0.036
0.018
0. 462
0. 578
0. 289
0. 182
0. 152
0.091
0.718
0.538
0.538
0.049
0.012
0.012
0.046
0.036
0. 036
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

13-Jan-94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 187,089 STATE

SECTOR

UTAH

OIL&GAS

AVERAGE ANNUAL
LEVELIZED RANKED MEASURES MEASURE

COST (LEAST UNIT LEVELIZED SAVING
(mills/RWh) COST (VLC) CRITERIA) (MW/YR)

12. 705 WELL PUMPS1 0. 256
12.705 OTHER PROCESSI 0.224
12. 705 REINJ6CTION PUMPS1 0. 449
12. 705 GAS COMPRESSORS1 0. 032
13. 896 GAS COMPRESSORS2 0.064
21. 553 REINJECTION PUMPS2 0. 769
23. 354 WELL PUMPS2 0. 384
24. 585 OTHER PROCESS2 0. 374
26.881 REINJECTION PUMPS3 0.320
27. 083 GAS COMPRESSORS3 0. 032
28. 380 OTHER PROCESS3 0, 224
29.352 WELL PUMPS3 0. 192

VARIABLE
LEVELIZED CUMULATIVE

COST SAVINQS

(mills/kWh) (MW/YR)

12. 705
12.705
12. 705
12. 705
3). 762
31. 762
31.762
31.762
45. 172
45. 172
45. 172
45. 172

0.256
0.48)
0. 929
0. 961
1. 025
1. 794
2. 178
2. 552
2. 873
2.905
3. 129
3.321
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

WELLPUMPS1
WELL PUMPS2
WELL PUMPS3
REINJECTION PUMPS1
REINJECTION PUMPS2
REINJECTION PUMPS3
GAS COMPRESSORS)
GAS COMPRESSORS2
GAS COMPRESSORS3
OTHER PROCESS)
OTHER PROCESS2
OTHER PROCESS3

FIRST PERCENT OF
COST POWER USED SAVINGS

($/MWhA'r) BY MEASURE 4 REDUCTION

1129.8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461.6019

30.00%
30.00%
30.00%
30.00%
30,00%
30.00%

5.00%
5. 00%
5.00%

35.00%
35.00%
35.00%

4.00%
6.00%
3. 00%
7.00%

12.00%
5.00%
3.00%
6.00%
3.00%
3.00%
5.00%
3.00%

POTENTIAL
SAVINGS

(MWh/YR)

2, 245
3,368
1, 684
3,929
6,735
2, 806

281
561
281

1,964
3, 274
1,964

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

PENETRATION
RATE

100%
100',.
100%
100%
100%
1CU%
100%
100%
100%
100%
100%
100%

CAPITAL
RECOVERY

FACTOR

0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098

VARIABLE
LEVELIZED MEASURE

COST SAVING

(mills/kWh) (MWart'R)

12. 705
31. 762
45. 172
12. 705
31.762
45. 172
12. 705
31. 762
45. 172
12. 705
31. 762
45. 172

0. 256
0.334
0. 192
0.449
0. 769
0.320
0.032
0.064
0.032
0.224
0. 374
0.224
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

FOR THE YEAR:

2014

DATE OF RUN:

13-Jan 94

TOTAL NUMBER OF MEGAWATTS USED IN SECTOR 439, 625 STATE

SECTOR

UTAH

PETROL

AVERAGE ANNUAL VARIABLE
LEVELIZED RANKED MEASURES MEASURE LEVELIZED CUMULATIVE

COST (LEAST UNIT LEVELIZED SAVING COST SAVINGS

(mills/RWh) COST (VLC) CRITERIA) (MW/YR) (mills/kWh) (MW/YR)

12. 705 POLLUTION CONTROL 1 0. 025 12. 705 0. 025
12. 705 HVAC1 0. 060 12. 705 0. 085
12. 705 OTHER PROCESS 1 0. 301 12. 705 0. 388
12. 705 AIR COMPRESSORS 1 0. 090 12. 705 0. 477
12. 705 PUMPS 1 2. 258 12. 705 2. 735
12.705 DRYING (FANS) 1 0.090 12.705 2.825
12.705 LIGHTINQ 1 0. 176 12.705 3.001
13. 673 AGITATION 2 0. 161 31. 762 3. 162
15. 149 LIGHTING 2 0.281 31.762 3.443
16. 172 DRYING (FANS) 2 0. 226 31, 762 3. 669
18. 678 OTHER PROCESS 2 0. 703 31. 762 4. 371
25. 327 PUMPS 2 4.517 31.762 8.888
25.392 AIR COMPRESSORS 2 0.090 31,762 8.978
25.413 HVAC2 0.030 31. 762 9.008
25.716 LIGHTING 3 0. 141 45. 172 9. 149
25.812 AIR COMPRESSORS 3 0. 045 45. 172 9. 194
26. 632 DRYING (FANS) 3 0. 407 45. 172 9. 600
27. 196 OTHER PROCESS 3 0.301 45. 172 9.902
28. 226 AGITATIONS 0. 602 45. 172 10.504
28.323 HVAC3 0.060 45. 172 10. 564
29. 950 PUMPS3 1. 129 45. 172 11. 693
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Appendix G - Industrial Sector, Demand-Side Resources Worksheet

CONSERVATION MEASURE

AIR COMPRESSORS 1
AIRCOMPRESSORS2
AIR COMPRESSORS 3
DRYING (FANS) 1
DRYING (FANS) 2
DRYINQ (FANS) 3
HVAC1
HVAC2
HVAC3
LIGHTING 1
LIQHTING 2
LIGHTING 3
OTHER PROCESS 1
OTHER PROCESS 2
OTHER PROCESS 3
POLLUTION CONTROL 1
POLLUTION CONTROL 2
POLLUTION CONTROL 3
PUMPS 1
PUMPS 2
PUMPS 3
AGITATION 1
AGITATION 2
AGITATION 3

FIRST PERCENT OF POTENTIAL
COST POWER USED SAVINGS SAVINGS

($/MWh/Yr) BY MEASURE'. REDUCTION (MWh/YR)

$129. 8255
$324. 5638
$461. 6019
$129.8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461. 6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461.6019
$129. 8255
$324. 5638
$461.6019
$129.8255
$324. 5638
$461. 6019

3.00%
3.00%
3.00%
9.00%
9.00%
9.00%
3.00%
3.00%
3.00%
7.00%
7.00%
7.00%

20.00%
20.00%
20.00%

5.00%
5.00%
5.00%

45.00%
45.00%
45.00%

8.00%
8.00%
8.00%

6. 00%
6.00%
3.00%
2.00%
5.00%
9.00%
4.00%
2.00%
4.00%
5.00%
8.00%
4.00%
3.00%
7.00%
3.00%
1.00%
0.00%
0.00%

10.00%
20,00%

5.00%
0.00%
4.00%

15.00%

791
791
396
791

1, 978
3, 561

528
264
528

1, 539
2, 462
1, 231
2,638
6, 155
2.638

220
0

0

19,783
39, 566

9.892
0

1, 407
5, 276

MEASURE
LIFE

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

CAPITAL
MEASURE PENETRATION RECOVERY

ACCEPTANCE RATE FACTOR

VARIABLE
LEVELIZED MEASURE

COST SAVING

(mllls/kWh) (MWart'R)

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0.098
0. 098
0.098
0.098
0.098
0.098
0.098
0.098
0098
0.098
0.098
0.098
0.098
0.098
0.098
0.098

12. 705
31. 762
45. 172
12. 705
31. 762
45. 172
12.705
31. 762
45. 172
12. 705
31. 762
45. 172
12.705
31. 762
45. 172
12.705
0.000
o.ooo

12. 705
31. 762
45. 172

0,000
31. 762
45. 172

0.090
0.090
0.045
0.090
0, 226
0,407
0.060
0.030
0.060
0. 176
0. 28)
0. 141
0.301
0.703
0.301
0.025
0.000
0.000
2. 258
4.517
1. 129
0.000
0. 161
0.602
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Appendix
H

Please note:

That in this appendix the program data for Wyoming-Pacific is
included in the Pacific division total. This is in contrast to the

Action Plan were Wyoming- Pacific is included in the Utah
division total.





Appenduc H- Program Summaries

Explanations for the commercial program worksheets.

Commercial program work-sheets consist of 12 tables. The commercial retrofit program is
used to explam data relationships.

Fu-st table, labeled "SUMMARY REPORT' shows the measiu-e, utility, and customer costs and
savings for the company. Tables 2-12 show costs and savings at the state level. Note that all
of the costs are in constant 1994 dollars, unless stated otherwise. The following section goes
through a column by column discussion of all of the summary table data columns.

Siunmary Report Table

The summary report table is divided in two parts, cumulative and incremental.

Column A) Ciunulative Energy MWa, the data presented in this column is net energy
savings, calculated as

C/8760
where C is net energy savings MWH..

The gross savings, presented in column E are net of free-riders. The net megawatt average
figures are also adjusted for transmission and distribution losses, they include T&D losses.

Column B) Capacity MW, the values presented in this column show the winter system peak
capacity savings. It is calculated as:

A/.43
where

A is net energy MWa
, 43 is the capacity factor

Column C) Net Energy Savings (MWh), the values presented in this column are gross
savings minus free-riders. Gross savings is presented in column E. Free rider savings is not
presented in this table, but can be found in page H-5 in the state level tables.

Column D) Gross savings (MWa) are calculated as Gross MWh savings divided by 8760.
Gross savings are presented in column E.

Column E) Gross Savings MWh The values presented in this column are equal to:

E= G*s
where

G t's the incremental gross savings for each state
s »"s the Supplemental savings added (15 percent).

The values for incremental gross savings for each state can be foimd on page H-3.



Column F) 3rd party financing; the values presented in this column are calculated as:
F =measure cost * 0
where:

0 fs other financing ratio
Other financing ratio for this program is zero for 1994-1998, and 50 percent for 1999-2013.

Column G) UtiUty Financing, the values in this column are calculated as
G=measure cost f(l-0)
where;

0 is other financing ratio

Other financing ratio for this program is zero for 1994-1998, and 50 percent for 1999-2013.

Column H) Utility Expense; the values in his column are calculated as

H=fneasure cost Administrative odder, expense

Administrative adder expense is assumed to be 1 percent.
Please note that deferred component of administrative cost is part of column L.

Column I) Net present value of Customer costs is calculated as
J= T*P
where

T is sum of net present customer cost for each state
P is the penetration rate for the program

Values for T can be found on page H-7, labeled NPV O&M costs.
Values for P can be found on page H-ll.

Column J) Real ESC revenue, is calculated as

J=pmt( I, n. Measure cost f(l+d))
Where

I is ESC loan rate,
n is duration of loan,
d is design and audit odder,

The ESC payment are calculated for cost of measure includmg the design and audit cost (19
percent). Payment assumed to occur over a 15 year average repayment period, at 9.2
percent. The values presented m the column J keep track of the ESC charges for the pervious
period.

Column K) Measure cost; the values presented in this column are czdculated as:

Total Measure Cost= Measure cost "(1+s+d)
Where;

s is the supplemental measures percentage (30 %)
d is design and audit adder



The measure cost for each state is presented in page H-9. Multiplying the measure costs on
page H-9 by 1.49 calculates the total measure cost figures presented on column K.

Column L) Deferred overhead cost is calculated using two equations. For the 1994-1998
period the overhead cost is calculated as:

L= Deferred cost - utility finance
Deferred cost for each state is presented on page H-10
Utility finance is presented in column G

For the 1999-2013 period the deferred cost Is calculated as:
L= Measure cost * Deferred administrative odder
Measure cost is presented on pageH-9
Deferred administrative odder is assumed to be 20 %.

Column M) The Peneb-ation Rate by year and for each state is presented on page H-ll.
Column N) Participation, expressed in 1000 sqf, for commercial programs. fhe^ breakdown
for each state can be foimd on page H-12.



Appenduf H - Commercial New Construction Programs

The definitions and methodology used in the commerdal new construction are similar to
those presented for the commercial retrofit. The commercial new construction is divided
into the Energy FinAnswer 12,000 for commercial prescriptive projects, and the energy
FmAnswer for energy use modeled projects. For the Energy FinAnswer 12,000 program,
calculations of the NPV of customer cost is different than the commercial retrofit or the
commercial FinAnswer calculations for NPV customer costs. In the calculations for the
commercial FinAnswer 12,000 the value of estimated gas savings are included in the
customers net present value of costs.



Appendbt H- Program Summaries

Explanation for the Residential Home Comfort program.

A: Energy MWa. The data presented in this column is calculated as net savings (MWH)
divided by 8760.

B: Net energy savings (MWh) is calculated as sum of the annual gross energy savings
presented. There are no reductions for free-riders in this program.

C: Incremental Gross Energy Savings (MWh), is annual energy savings from the program.

D: 3rd Party Finance, no third party finance is considered for this program.

E: Utility Finance, is the total of deferred utility expendihire. The values presented for 1994-
1997 are based on the expected expenses, from the 5 year plan. The utility expense for
1998 is assumed to be fifty percent of total measure cost.

F; Utility Expense is eqiial to 30 percent of total measure cost.

G: NFV customer cost, is calculated as follows:
NPV CC= -.27 *I * C+K *n

where:
I is net present value of interest (.0349)
C t's the measure cost

K is net present value of customer costl residence
n Number of participating residences

H: Real ESC revenue is calculated as

Qpmt ( K, T, t)
where

K is measure cost

r is ESC loan rate (1. 3 percent)
t is ESC load term

I: Total Measure cost is calculated as ( $2800 * n ) where n is number of participants, and
$2,800 dollars is average cost per home weatherization.

J: Deferred Overhead Cost, is calculated as follows:
total measure cost multiplied by the deferred portion of the overhead expenses (2
percent)

J * 2% where J: Total measure cost & 2% overhead expense.



Appendu; H- Program Summaries

Explanation for the Low Income program

Note that the savings and cost presented in the "SUMMARY REPORT' table includes
savings and costs for the Low Income demand side bidding in Oregon and Utah.

A: Net Energy MWa is calculated as Net energy savings I 8760

B: Net Energy Savings, is calculated as Gross energy - Savings takeback
Takeback per residence is estimated to be about 1430 kWh. Gross energy savmgs
residence is 2773 kWh per year.

C: Gross MWa is equal to Cumulative gross energy savings , 8760.

D: Cumulative gross energy savings is equal to net energy savings plus the takeback.

E: No 3rd Party Financing.

F: No Utility Financing provided.

G: UtiUty Expense, is equal to sum of the expense for the low income program plus the
expenses for the demand side bid m Oregon and Utah. For years 1999-2013'utility
expense is calculated as follows:

Utility expense =E* C * n
Where

E is expense percent of measure cost (39)
C is measure cost per residence ($1200)
n fs number of completed jobs

H: NPV customer cost is calculated as follows:

(CC + NPV c)»n + ( NPV c * nB)
Where

CC is Cost share portion of measure cost ($1000)
NPV c is net present value of customer savings/unit
n »s number of completed jobs
nB is number of completed bid jobs

NPV c is estimated to be about -112 dollars, a reduction in customers costs.

I: Real ESC Revenue, not applicable to this program.

J: Total Measure cost is equal to $1200 * number of completed jobs.



K: Deferred over head cost is calculated as follows:
Uc -.67 . C
where

Uc is sum of utility deferred costs
C is measure cost

Uc is sum of utiUty deferred cost for the low income program, presented on page H-8, and
the utility deferred costs for the two demand side bidding projects. The utiUty deferred cost
for the demand side bids for each residence is calculated as an initial payment of $227 dollars
per residence and a progress payment of 10 percent of the initial payment.

L: Low income jobs completed are homes weatherized which received a $1,200 grant from
the utility.



Appendfaf H- Program Summaries

Explanations for Residential Retrofit Programs without Oregon Stahitory programs

The values presented in this summary report table are aggregated values for the
weatherizaUon, low income weatherization. Home comfort program (California, Washington)
and Super Good Cents Retrofit for Oregon. The low income weatherization savings include
the savings from the DS bidding in Oregon and Utah.

Net energy savings are equal to gross energy savings in the four programs minus the savings
takeback in the low income program, discussed in the secUon on low income program.



Explanation for data presented in the Industrial ProgTam Worksheets

A: Cumulative Energy Savings (MWa) is calculated as:

CE= (F * L * (e . F))/8760
where

CE is culmulative energy savings (MWa)
P is penetration rate the program in the given year /
L is line loss factor

e is percentage of energy savings possible for that sector
F is forecast of energy use for the indusb-ial sector
8760 is the hours in a year

The above calculaUon is perfonned for each state and each industrial SIC.

B: Capadty Saving (MW), is calculated as foUows:

CS=CE ,.96
where

CS is capacity savings
CE is cumulative energy savings (MWa)
.96 is load factor for industrial programs

G: Utility Fmance is calculated as:

UF=(l-f) * K . (1+a)
where

f is finance ratio, 50 percent
K is measure cost

a is administrative cost percent, expense

I: NPV customer cost is calculated as:

CC=I * K * (1+ad)
where

CC is customer cost NPV

I is penetration rate of the program
ad is the administrative cost percentage, deferred (4%)
K is the measure cost

L

^
^

UUlity deferred cost is calculated as:

UD=(S/E) * (1-f) * K
Where

UD is utility deferred cost
S is incremental energy savings for the state,
E is incremental eneigy savings for company
f is finance ratio, 50 percent
K is measiue cost



Above calciilation is performed for each sector.

K: Measure cost is calculated as:

MC=p * (c * F)
where

MC is measure cost

p is the annual penetration rate for the program
c is average cost per kWh of savings, for the sector
F is forecasted energy consuinption for the sector



Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
SUMMARY REPORT
ALL COSTS IN REAL $ INCLUDES LINE LOSSES

CUMULATIVE
NET

ENERGY
CAPACITY Savings

MWYEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

TOTAL

ENERGY
MWa

2.5
6.8

11.3
17.3
23.2
35.2
49.3
63.2
76.8
90.2

103.3
112.9
122.3
131.5
140.6
149.5
158.2
160.7
162.4
163.4
163.4

(A)

5.8
15.7
26.3
40.2
54.0
81.9

114.7
147.0
178.6
209.7
240.2
262.5
284.4
305.9
327.0
347.6
367.9
373.7
377.7
380.0

380.0
(B)

MWh
21,957
59,216
98,96)

151,494
203,304
31)8, 418
432,130
553,619
672, 884
789, 926
904.743
988,775

1,071,262
1, 152,204
1,231,602
1.309.454
1,385,761
1,407,690
1,422,822
1 431 332
1 431 332

(C)

INCREMENTAL
NPV

GROSS 3rd Party UTUTC UTILITY CUSTOMER
GROSS ENERGY FINANCE FINANCE EXPENSE OSM
MWa MWh k$ k$ k$ k$

2.9 25,650 $0 $5,950 $0 $604
8.0 44, 336 $0 $9,402 $0 $1.297

13.5 48,380 $0 $9,929 $0 $1,543
20.9 64,515 t0 $10.411 $0 $1.789
28. 4 66, 245 $0 $13, 368 $0 $2. 482
43.4 130,965 $20,937 $20,937 $281 $7.610
61.2 156, 129 $24, 585 $24. 585 $330 $9. 417
79. 0 156, 129 $24, 585 $24, 585 $330 $9, 417
96.9 156,129 »24,585 $24,5as $330 $9.417

114. 7 156. 129 $24. 585 *24. 585 $330 $9. 417
132. 5 156, 129 $24, 585 $24. 585 $330 $9, 417
146.0 118,209 $18,440 $18,440 $248 $8.238
159. 5 118, 209 $18. 440 $18, 440 $248 $8. 238
173.0 118,209 $18,440 $18,440 $248 $8.238
186. 5 118, 209 $18, 440 $18, 440 $248 (8, 238
200.0 118,209 *18.440 $18,440 $248 $8.238
213. 5 118, 209 $18, 440 $18, 440 $248 $8.238
218. 9 48, 002 $7, 349 $7, 349 $99 $3. 088
223.5 39,614 $6,133 $6, )33 $82 $2,486
227. 0 31226 $4917 $4917 $66 $1883
227. 0 1988831 $272903 $321963 $3663 $119299

W (E> (F> (Q) (H) (I)

REAL ESC
REVENUE,

k$
$889

$2,264
$3,673
$5,107
$6,936

$10,906
$15,477
$19,897
$24, 173
$28, 307
$32,306
$34,941
$37,490
$39, 954
$41,907
(42,934
$43,046
$39,956
$35,570
$31 745

w

MEASURE
COST

k$
$10.994
$16,322
$15,736
$16,595
$21,330
$41,875
$49,170
$49, 170
$49, 170
$49, 170
M9, 170
$36,881
$36, 881
$36,881
$36, 881
$36,881
06,881
$14,697
»12,266
(9834

$626784
(K)

DEFERRED
OVERHEAD

k$
(2,556
$3,553
$2,M9
$2,636
$2,273
$5,621
$6,600
$6,600
$6,600
$6. 600

$6, 600

$4,950
$4.950
(4, 950
$4, 950
$4,950
$4,950
$1,973
$1.646
$1 320

$86831
(4

PENETRA.
TION
RATE

1%
2%
4%
6%
9%

13%
18%
23%

28%
33%

38%
41-A
45%
48%
52%
55%

59%
60%
61%
62%
62%

(M)

PARTICIPATION
k son

2.240
4,813
5, 726
6,639
9, 212

13,026
15, 612
15. 612

15, 612
15,612
15.612
11,236
11,836
11,236
11,236
11,236
11,236
4.846
3.984
3122

199088
(N)

DISCOUNT RATE 5.2%
TOTAL RESOURCE 1 29.3

UTILITY COST 8.1
UTAH % 40%
WEIGHTED LIFE 30.0

ESC LOAN RATE
VE. ANNUAL ESC REVENUE, k»

DESIGN/AUDIT COST ADDER
ADMINISTRATIVE ADDER, DEFERRED
ADMINISTRATIVE ADDER, BCPENSE

9. 2%

$41,032
19%
20%

1

FRACTION OF NET SALES
SUPPLEMENTAL SAVED ADDED
SUPPLEMENTAL COST ADDED
OTHER FINANCE

25%
15%

30%
50%

RAMPP3XH^APPENDXHJ(LW]XECOM4. XLS PacifiCoip RAMPP-3 Process COMMERCIAL RETROFIT: Paje H-1



Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
CUM. NET SAVINGS, MWa

Wyoming - Wyoming -
YEAR Ore n California Washln on Idaho-PPL Idaho-UPL Montana PPL UPL Utah

1994
1995
1996
1997
1998
1999
2000
2001
2002

2003

2004
2005
2006
2007
2008

2009
2010
2011
2012
2013

Total

1.7
4.9
8.2

11.8
16.0
20.1
24.2
28.1
31.9
35.6

39.3
39.5
39.8
40.0
40.2
40.4
40.6
40.7
40.9

41.0

41.0

0.0
0.0

0.0
0.0

0.0
0.1
0.4
0.7
1.0
1.3
1.6
1.8
2.1
2.4
2.6
2.9
3.1
3.3
3.3
3.4

3.4

0.0
0.0
0.0
0.0
0.0
0.5
1.9
3.2
4.5
5.8
7.0
8.3
9.5

10.7
11.8
)3.0
14.1
14.7
15.1
15.2

15.2

0.0
0.0
0.0
0.0
0.0

0.0

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
0.9
1.0
1.1
1.1
1.1

1.1

0.0

0.0
0.0
0.0
0.0
0.1
0.4
0.8
1.1
1.4
1.6
1.9
2.2
2.5
2.8
3.0
3.3
3.4
3.5
3.5

3.5

0.0
0.0
0.0
0.0
0.0

0.1
0.4
0.8
1.1
1.4
1.6
1.9
2.2
25
2.7
3.0
3.2
3.4
3.4
3.4

3.4

0.0

0.0
0.0
0.0

0.0
0.6
2.0
3.4
4.8
6.1
7.4
8.7

10.0
11.2
125
13.7
14.8
15.5
15.8
15.9

15.9

0.0
0.0
0.0
0.0
0.0

0.0

0.1
0.2
0.3
0.4
0.5

0.6
0.6
0.7
0.8
0.9
0.9
1.0
1.0
1.0

1.0

0.8
1.9
3.1
5.5
7.2

13.5

19.7
25.9
31.9
37.9
43.7
49.5
55.2
60.8

66.3

71.7
77.0
77.6
78.2
78.8

78.8

Padfc

Division

1.7
4.9
8.2

11.8
16.0
21.6
29.0
36.4
43.6
50.6

57.4
60.9
64.3
67.5
70.8
73.9
76.9
78.6
79.7
80.0

80,0

Utah
Division Total Corn n

0.8
1.9
3.1
5.5
7.2

13.7
20.3
26.8
33.3
39.6
45.8
52.0
58.0
64.0

69.8

75.6
81.3
82.0
82.7
83.4

83.4

2.5
6.8

11.3
17.3
23.2
35.2
49.3
63.2
76.8
90.2

<03.3
112.9
122.3
131.5
140.6
149.5
15S.2
160.7
162.4
163.4

163.4
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Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
CUM. CAPACITY, MW ANNUAL AVE.

YEAR On n California Washih ton Idaho-PPL Idaho-UPL Montana

1994
1995
1996
1997
1998
1999
2000
2001
2002

2003
2004
2005
2006
2007
2008

2009

2010
2011
2012
2013

Total

3.7
10.3
17.5
25.0
34.1
42.9
51.4
59.7
67.9
75.8
83.5

84.1
84.6
85.1
85.6
86:0
86.4
86.7
87.0
87.2

87.2

0.0
0.0
0.0

0.0
0.0
0.3
0.9
1.5
2.1
2.7
3.3
3.9
4.5
5.0
5.6
6.1
6.6
6.9
7.1
7.1

7.1

0.0
0.0
0.0
0.0
0.0
1.2
4.0
6.8
9.6

12.3
15.0
17.6
20.2
22.7
25.2
27.6
30.0
31.3
32.1
32.3

32.3

0.0
0.0
0.0

0.0
0.0
0.1
0.3
0.5
0.7
0.9
1.1
1.3
1.5
).6
1.8
2.0
2.2
2.3
2.3
2.4

2.4

0.0
0.0
0.0
0.0
0.0
0.3
1.1
1.9
2.6
3.4
4.1
4.8
5.5
6.2
6.9
7.6
8.2
8.6
8.8
8.8

8.8

0.0
0.0
0.0
0.0
0.0
0.3
0.9
1.6
2.3
2.9
3.5
4.1
4.7
5.3
5.8
6.4
6.9
7.2
7.3
7.3

7.3

Wyoming -
PPL

0.0
0.0
0.0

0.0
0.0
1.3
4.6
7.9

11.1
14.2
17.3
20.3
23.3
26.2
29.0
31.8
34.5
36.0
36.8
37.1

37.1

Wyoming -
UPL

0.0
0.0
0.0
0.0

0.0
0.1
0.3
0.5

0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.3
2.4
2.5
2.5

2.5

Utah

1.9
4.7
7.7

13.9
17.9
33.7
49.3
64.6
79.7
94.6

109.3
123.7
138.0
152.0
165.7
179.3
192.6
194.1
195.6
197.1

197.1

Pacific

Division

3.7
10,3
17.5
25.0
34.1
46.0
62.2
78.1
93.6

108.8
123.7
131.3
138.7
145.9
153.0
159.9
166.6
170.4
172.7
173.5

173.5

Utah
Division Total Co n

1.9
4.7
7.7

13.9
17.9
34.1
50.7
67.1
83.2
99.0

114.6
130.0
145.1
160.0
174.6
189.0
203.1
205.)
206.9
208.4

208.4

5.6
15.1
25.2
38.9
52.1
80.1

112.9
145.1
176.8
207.8
238.3
261.2
283.8
305.9
327.6
348.9
369.8
375.5
379.5
381.8

381.8

RAMPP3XH<APPENDXH.XLW]XECOM4.XLS PacifiCorp RAMPP-3 Process COMMERCIAL RETROFIT: Paga H-3
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Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
CUMULATIVE FREE RIDERSHIP, MWH

YEAR Ore n

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2004

2005

2006
2007
2008
2009

2010
2011
20)2
2013

Total

348
1,641
3,965
7, 532

13, 326
18,517
24, 557
31,445
39,182
47,767
57, 201
63,071
69, 110
75, 320
81,699
88,246
94, 966

101,854
108,912
116,140

116140

California Washin on Idaho-PPL Waho-UPL Montana

0

0

0

0

0

59
237
458
720

1,025
1,373
1,763
2, 195
2,669
3, 186
3.745
4,347
4, 830
5,254
5,605

5605

0

0

0

0

0

265
1,060
2,044
3,217
4,579
6.131
7, 872
9,802

11,921
14,229
16,727
19,414
21,571
23, 464
25,034

25034

0

0

0

0

0

18
73

140
221
314
421
540
673
818
977

1, 148
1, 333
1,481
1,611
1,718

1718

0

0

0

0

0

69
274
529
832

1, 185
1,586
2,037
2, 536
3,084
3,681
4.328
5,023
5, 581
6,070
6.477

6477

0

0

0

0

0

85
339
655

1, 030

1,467
1,964
2, 521
3, 139
3,818
4,557
5,357
6,218
6,909
7, 515
8.018

8018

Wyoming - Wyoming -
PPL UPL

0

0

0

0

0

303
1,211
2,335
3,676
5,233
7, 006

8,935
) 1,201
13,622
16,260
19,114
22,185
24,650
26,812
28.607

28607

0

0

0

0

0

25
101
195
307
436

584
750
934

1, 136
1,356
1. 594

1,850
2,056
2, 236
2, 386

2386

Utah

0

0

0

0

0

2,754
6, 295

10.623
15,737
21,639
28,327
35,802
44, 064
53, 113
62,949
73.571
84,981
91, 197
97, 571

104, 102

104102

Pacifk:

Division

348
1.641
3.965
7,532

13,326
19,247
27, 477
37,076
48,046
60, 385

74, 095
84,761
96, 119

108, 168
120. 909

134.340
148,462
161,295
173, 567
185, 122

18S 122

Utah
Division Total Corn n

0

0

0

0

0

2,848
6, 670

) 1,346
16,876
23,260
30.497
38,589
47,534
57, 333
67,986
79,493
91,854
98,834

105,877
112,964

112964

348
1,641
3, 965
7,532

13,326
22,095
34, 147
48,422
64,922
83,645

104, 592
123,350
143,653
165,502
188,895
213, 833

240,316
260, 128
279, 4*4
298,086

298086

RAMPP3X (APPENDXH.XLW]XECOM4.XLS PadlCorp RAMPP-3 Prooasi COMMERCIAL RETROFIT: Page H-5



Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
EXPENSE, K$

YEAR Ore

1994
1995
1996
1997
1998
1999
2000

2001
2002
2003

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Utah

$0
$0
$0
$0
$0

$103
$103
$103
$103
$103

$103
$21
$21
$21
$21
$21
$21
$21
$21
$21

$804

$0
$0

$0
$0

$0

$2
»6
$6
$6
$6
$6
$6
$6
$6
$6
$6
$6
$3
$2
$1

$73

$0
$0
$0
$0
$0
$1
$2
$2
$2
$2
$2
$2
$2
$2
$2
$2
$2
$1
$1
$0

$27

$0

$0
$0
$0

$0

$3
$7
t7
$7
»7
$7
t7
$7
$7
$7
$7
$7
$4
$3
$1

$94

$0
$0
$0
$0
$0
$3
$7
$7
*7
$7
$7
$7
$7
t7
»7
$7
$7
»4
$3
$1

$89

$0

$0

$0
$0
$0

$12
$31
$31
$31
$3)
$31
$3)
$31
$31
$31
$31
$31
$18
$12

$6

$387

$0
$0
$0
$0
$0

$1
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$2
$1
$1

$32

$0

$0
$0
$0
$0

$145
$145
$145
$145
$145

$145
$145
$145
(145
$145
$145
$145

$29
$29
$29

$1 831

PacMk;

Division

$0
$0
$0
$0

$0

$132
$175
$175
$175
$175
$175

$92
$92
$92
$92
$92
$92
$64
$49
$35

$1 706

Utah
Division Total Corn n

$0
$0

$0
$0
M

$149
$155
$155
$155
$155

$155
$155
$155
$155
$155
$155
$155

$35
$33
$31

$1 957

$0
$0
$0
$0

$0

$281
$330
$330
$330
$330
$330
$248
$248
$248
$248
$248
$248
$99
$82
$66

»3 663

^<<i^ rtKicn'^i n 1 OCTROCIT- o-i ̂ n u e



Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
NPV CUSTOMER OtM COST, K$

YEAR Ore n

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

$604
$1,297
$1,543
»1,789
$2,482
$1,474
$1, 474
$1,474
$1,474
$1,474
$1,474

$295
$295
$295
$295
$295
$295
$295
$295
»29S

$19207

California Washin'on Idaho-PPL klaho-UPL Montana
Wyoming - Wyoming -

PPL UPL

$0
$0
$0

$0
$0

$78
»196
$196
$196
$196
$196
$196
$196
$196
$196
$196
$196
»117

$78
$39

*0
$0
$0
$0
$0

$430
$1,074
$1,074
$1.074
$1,074
$1,074
$1,074
(1,074
(1.074
$1,074
$1,074
$1,074

$645
$430
$215

$0
$0
to
$0
$0

$34
$86
$86
$86
$86
$86
$86
$86
$86
$86
$86
$86
$51
$34
$17

$0
$0

$0

$0
$0

$111
$276
$276
$276
$276
$276
$276
$276
$276
$276
$276
$276
$166
$111

$55

$0
$0
$0
$0
$0

$137
$343
$343
$343
$343
$343
$343
$343
$343
$343
$343
$343
$206
$137
$69

$0
$0
$0
$0
$0

$369
$923
$923
$923
$923
$923
$923
$923
$923
$923
$923
$923
$554
$369
$185

$2,464 $13 538 $1 078 $3 481 $4325 $11628

$0
$0
$0
$0
$0

$46
$114
$114
$114
$114
$114
$114
$114
$114
$114
$1)4
$114
$69
$46
t23

$1442

Utah

$0
to
$0
$0
$0

$4,931
$4, 931
$4, 931
$4,931
$4,931
$4,931
$4,931
$4,931
$4.931
M,931
(4. 931
$4,931

$986
$986
$986

Pacifc

Division

$604
$1,297
$1.543
$1,789
$2,482
$2,522
$4,095
$4,095
$4,085
$4,095
$4,095
$2, 916
$2,916
$2,916
$2,916
$2,916
$2,916
$1,86S
$1,343

$S19

Utah
Division Total Corn n

(62 135 $52 241

$0
$0
$0
$0
$0

$5,088
$5,322
$5,322
$5,322
$5,322
$5,322
$5,322
(5, 322
$5.322
$5,322
$5,322
$5,322
$1,221
$1, 143
$1,064

$67058

$604
$1,297
$1,543
$1, 789
$2,482
$7,610
$9,417
$9.417
$9.417
$9,417
$9,417
$8,238
(8,238
$8.238
$8,238
$8,238
$8,238
$3,088
$2,486
$1,883

$119299

RAMPP3XH\(APPENDXH. XLW]XECOM4. XLS PacBCoT) RAMPP-3 Procus COMMERCIAL RETROFIT; Paga H-7



Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
INCREMENTAL ESC REVENUE, K$

YEAR Ore

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2010
2011
2012
2013

California Washin on Idaho - PPL Idaho - UPL Montana
Wyoming - Wyoming -

PPL UPL

»as9
$1,404
$1.483
$1,555
t1, 997
$1,540
$1,540
$1,540
$1,540
$1,540
$1.540

$308
$308
$308
$308
$308
$308
$308
$308
$308

$0
$0

$0
$0
$0

$35
$87
$87
$87
$87
$87
$87
$87
$87
$87
$87
$87
$52
$35
$17

$0
$0
$0
$0

$0

$154
$386
$386
$386
$386
$386
$386
$386
$386
$386
$386
$386
$232
$154
$77

$0
$0

$0
$0
$0

$13
$32
$32
$32
$32
$32
$32
$32
$32
$32
$32
$32
$19
$13
$6

$0
$0
$0
$0

$0
$45

$112
$112
$112
$112
$112
$112
$112
$112
$112
$112
$112

$67.
$45
$22

$0

$0

$0
$0
$0

$42
$106
$106
$106
$106
$106
$106
$106
$106
$106
$106
$106

$64
$42
$21

$0
$0
$0
$0

to
$184
$459
$459
$459
$459
$459
$459
$459
$459
$459
$459
$459
$275
$184
$92

$0
$0

$0

$0
$0

$15
$38
$38
(38
$38
$38
$38
$38
$38
$38
$38
$38
$23
$15
$8

Utah

$0
$0
$0
$0

$0

$2,)70
$2,170
$2, 170
$2. 170
$2,170
$2,170
$2, 170
$2. 170
$2,170
$2, 170
$2, 170
$2. 170

M34
$434
$434

Pacific

Division

$889
$1,404
$1,483
$1,555
$1,997
$1,968
$2,610
$2,610
$2,610
$2,6)0
$2,610
$1,378
$1,378
$1, 378
$1,378
$1,378
$1,378

$950
$736
$522

Utah
Division Total Corn n

»0
$0

$0
$0

$0

$2,230
$2,320
$2, 320
$2,320
$2,320
$2,320
$2,320
$2,320
$2,320
$2,320
$2,320
$2,320

$524
$494
$464

$889
$1,404
$1,483
$1,555
$1,997
$4,198
$4,929
$4,929
$4,929
$4,929
$4,929
$3,697
$3,697
$3,697
$3.697
$3.697
$3,697
$1,473
$1,230

$986



Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
MEASURE COST, K$
NET OF DESIGN » AUDIT COSTS AND SUPPLEMENTAL MEASURES

YEAR Ore Caltfomia Washin Idaho-PPL Maho-UPL Montana

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2004
2005
2006
2007
2008

2009

2010
2011
2012
2013

$5,950
$9,402
$9,929

$10,411
$13. 368

$10,310
$10,310
$10,310
$10,310
$10, 310

$10,310
$2,062
$2,062
$2,062
$2,062
$2,062
$2,062
$2,062
$2, 062
$2, 062

$0
*0
$0

$0
$0

$232
$580
$580
$580

$580
$580
$580
$580
$580

$580
$580
$680

(348
$232
$116

$0
$0
$0
*0
$0

$1,034
$2,586
$2,586
$2,586
$2,586
$2,586
$2,586
$2,586
$2.586
$2,586
$2,586
$2,586
$1,551
$1,034

(517

Total $129 476 $7 307 $32 579

$0
(0
$0
$0

$0

$85
$213
$213
$213
$213
$213
$213
$213
$213
$213
$213
$213
$128
$85
$43

$2685

$0
$0
$0
$0
$0

$299
$747
$747
$747
»747
$747
$747
$747
$747
$747
$747
$747
$448
$299
$149

$9413

$0

$0
$0

$0
$0

$284
$710
$710
$710

$710
$710
$710
$710
$710
$710
$710
$710
$426
$284
$142

Wyoming -
PPL

$0
(0
$0
$0

$0

$1,229
$3,071
$3,071
$3,071
$3.071
$3,071
$3,071
$3, 071
$3,071
$3,071
$3,071
$3.071
t1,843
$1,229

$614

»8.940 $38 700

Wyoming -
UPL

to
$0
$0

$0
$0

$101
$253
$253
$253

$253
$253
$253
$253
$253
$253
$253
$253
$152
$101

$51

$3193

Utah

$1,428
$1,553

$632
$727
$947

$14,530
$14,530
$14,530
$14. 530

$14,530
$14,530
$14,530
$14,530
»14,530
$14,530
$14,530
$14,530

$2, 906
$2,906
$2, 906

Pacific

Division

$5,950
$9,402
$9,929

$10,411
$13,368
$13, 174
$17,469
$17,469
$17,469
$17,469
$17,469

$9,222
$9,222
$9,222
$9,222
$9,222
$9,222
$6,358
$4,926
$3,494

Utah
Division

$1,428
$1.553

$632
$727
$947

$14, 930
$15,531
$15,531
$15,531
$15,531
$15,531
$15,531
$15,531
$15,531
$15,531
$15,531
$15,531

$3,506
$3,306
$3.106

$188366 $219687 $200973

Total Corn n

(7, 378
$10,955
$10,561
$11, 138
$14,315
$28, 104
$33,000
$33, 000

$33, 000

$33, 000

$33,000
$24, 752
$24, 752
$24, 752
$24, 752
$24,752
$24, 752

$9,864
$8.232
$6, 600

$420660

RAMPP3XH<APPENDXH. XLW)XECOM4. XLS PadliCorp RAMPP-3 Process COMMERCIAL RETROFIT; Paga H-9
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COMMERCIAL RETROFIT
PROGRAM PENETRATION

Appendix H - Program Summaries: Medium Case Forecast

YEAR Ore n CaJifomia Washi Idaho-PPL Maho-UPL Montana

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009
2010

2011
2012
2013

Total

2.0%
4.4%
5.2%
6. 1%
8.4%
5.0%
5.0%
5.0',.
5.0'A
5.0%
5.0%
1.0%
1.0%
1. 0%

1.0%
1.0%
1. 0%

1.0%
1.0%
1.0%

65. 2%

0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5. 0%

3.0%
2.0%
1.0%

63. 0%

0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
s.o»
5. 0%

5.0%
s.oy.
5.0%
5.0%
5.0%
5.0%
5.0%.
5.0%
5.0%
3.0K
2.0%
1.0%

63.0%

0.0%
0.0%
0.0%
0.0%
0. 0%

2.0%
5.0%
5. 0%

5.0%
5. 0%

5.0%
5.0%
5.0'A
s.oy.
5.0%
5. 0%

5.0%
3.0%
2.0%
1.0%

63. 0%

0.0%
0.0%
0.0%
0. 0%

0. 0%

2.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5. 0%

5. 0%

5.0%
5.0%
3.0'A
2.0%
i.oy.

63. 0%

0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
5.0%
5.0%
5.0',.
5.0%
5.0%
5.0%
5.0%
5. 0%

5.0%
5.0%
5. 0%

3.0%
2.0%
1.0%

63. 0%

Wyoming
PPL

0.0%
0.0%
0.0%
0.0%
0.0%
2.0%
5.0K
5. 0%

s.oy.
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
5.0%
3.0%
2.0%
1.0%

63. 0%

Wyoming
UPL

0.0%
0.0°,.
0.0%
0.0%
0. 0%

2.0%
5.0%
5. 0%

5. 0%

5. 0%

s.oy.
5.0%
5.0%
5.0%
s.oy.
5.0%
5.0%
3.0%
2.0%
1.0%

63.0%

Utah

0.0%
0.0%
0.0%
0. 0%

0. 0%

5.0%
5.0%
s.oy.
5.0%
5.0%
5, 0%

5.0%
5.0%
5. 0%

5.0%
5.0%
5. 0%

1.0%
1.0%
1. 0%

83. 0%
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Appendix H - Program Summaries: Medium Case Forecast

COMMERCIAL RETROFIT
PARTICIPATION, 1000 SQR'

YEAR Ore n California Washln

1994
1995
)996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Idaho-PPL Idaho-UPL Montana

2,240
4,813
5,726
6,639
9,212
5,469
5,469
5,469
5.469
5.469
5,469
1,094
1,094
),094
1,094
1,094
1,094
1,094
1,094
1,094

0

0

0

0

0

132
330
330
330
330
330
330
330
330
330
330
330
198
132
66

0

0

0

0

0

705
1,762
1,762
1,762
1,762
1,762
1,762
1,762
1.762
1,762
1,762
1,762
1,057

705
352

0

0

0

0

0

35
87
87
87
87
87
87
87
87
87
87
87
52
35
17

0

0

0

0

0

120
299
299
299
299
299
299
299
299
299
299
299
180
120
60

0

0

0

0

0

126
314
314
314
314
314
314
314
314
314
314
314
189
126
63

Wyoming -
PPL

0

0

0

0

0

563
1,407
1,407
1,407
1,407
1,407
1,407
1.407
1,407
1,407
1,407
1,407

844
563
281

Wyoming
UPL

0

0

0

0

0

44
1)0
110
110
110
110
110
110
110
110
110
110
66
44
22

Utah

0

0

0

0

0

5,832
5,832
5,832
5,832
5,832
5,832
5, 832
5,832
5,832
5,832
5,832
5,832
1, 166
1, 166
1, 166

Pactfc

Division

2,240
4,813
5,726
6,639
9,212
7,030
9,370
9,370
9, 370
9,370
9,370
4,994
4,994
4, 994
4, 994
4, 994
4,994
3.434
2,654
1,874

Utah
Division Total

0

0

0

0

0

5,996
6,242
6,242
6,242
6,242
6,242
6,242
6,242
6.242
6,242
6,242
6,242
1,412
1,330
1,248

2,240
4,813
5,726
6,639
9,212

13,026
15.612
15,612
15,612
15,612
15,612
11,236
11,236
11,236
11,236
11,236
11,236
4,846
3,984
3, 122

Total 71293 4158 22197 1 099 3772 3961 17729 1 392 73487 120437 78650 199088



Appendix H - Program Summaries: Medium Case Forecast

NEW COMMERCIAL (FINANSWER)
SUMMARY REPORT
ALL COSTS IN REAL $ INCLUDES LINE LOSSES

CUMULATIVE
NET

ENERGY
Savings

MWh
21,853
»5,128
69,881
94,905

119,564
156, 218
194,835
296,189
274, 919
315, 096
355, 346

YEAR
1994
1995
1996
1997
1998
1999
2000

2001

2002
2003
2004
2005

2006
2007
2008
2009
2010
2011
2012
2013

TOTAL

ENERGY
MWa

2.5
5.2
8.0

10.8
13.6
17.8
22.2
27.0
31.4
36.0
40.6
45.1
49.7
54.2
58.9
63.6
68.0

72.4
76.8
81.2
81.2

CAPACITY
MW

4.5
9.4

14.5
19.7
24.8
32.4
40.4
49.0
57.1
65.4
73.8
82.0

90.4
98.5

107.1
115.6
123.7
131.6
139.7
147.7
147.7

395, 197

435,445
474,688
516, 154
557,089
595,866
634,261
672, 865
711643
711 643

INCREMENTAL
NPV TOTAL

GROSS 3rd Party UTILITY UTILrTY CUSTOMER REAL ESC MEASURE DEFERRED PENETRA-
GROSS ENERGY FINANCE FINANCE EXPENSE OtM REVENUE, COST OVERHEAD TION PARTICIPATION

MWa MWh k$ k$ k$ k$ k$ k$ k$ RATE kSQR'
2.6 23,199 $0 $11.028 $99 $359 $705 $8,703 $2,325 17',. 3.580
5.5 25,202 $0 $10,997 $1)9 $460 $1,347 $8,212 (2,785 20% 3,879
8.6 26,873 $0 $11,261 $126 $547 $1,989 $8,467 $2,794 20% 4. 163

11.7 27,628 $0 $11,196 $124 $588 $2,606 $8,418 $2.779 22% 4.283
14.9 27,628 $0 $10,957 (122 $631 $3,180 $8,141 $2,816 22% 4.283
20.9 52,894 »0 $17,296 $151 $3.501 $4, 100 $12,647 $4,649 41% 8,834
27.3 55,530 $0 $17,712 $155 $3,789 $5.014 $12,949 $4,763 41% 9,021
33.8 57,569 $0 $18,074 $159 M.014 $5,920 $13,216 »4,858 42% 9, 171
40.2 55,459 $0 $17,802 $159 $3,788 »6,780 $13,020 $4,783 42% 8,942
46.7 56,891 $0 $17,935 $160 $3,960 $7,620 $13,<14 $4.822 42',. 8,979
53.2 56,848 $0 $18,003 $161 $3,954 $8,436 $13,165 $4,837 42% 8,950
59.6 56,620 $0 $18,096 $162 $3,905 $9,231 $13,237 $4,860 42% 8.881
66.1 56,941 $0 $17,961 $161 $3,968 $9,992 $13,137 M.824 42% 8, 774
72.6 56,554 $0 »17,763 $159 $3,948 $10,716 $12,989 $4,779 43% 8,623
79.3 58,435 $0 $18, 153 $163 $4, 146 $11,440 $13,281 $4,873 43% 8,775
85.8 57,240 $0 (17,798 $159 (4,036 $11,692 $13,025 $4,773 43% 8,538
92.1 55,027 $0 $17,218 (152 $3,826 $11,925 $12,594 $4,624 43'/. 8, 188
98.3 54,748 $0 $17,089 $150 $3,809 $12, 130 t12, 498 t4, 591 43-A 8,079

104.6 54,969 $0 »17,077 $150 $3,842 $12,330 $12,487 $4,590 43% 8.030
110.9 54902 $0 $16999 $150 $3849 $12532 $12433 $4566 44% 7943
110.9 971159 $0 $320422 (2941 $60921 $235734 $84688 44% 149S16

DISCOUNT RATE
TOTAL RESOURCE COST
UTiiirr-easT
UTAH %
.
EIQWTEDTllFE

5.2%
31.2
15.9
45%
30.0

ESC LOAN RATE
AVE. ANNUAL ESC REVENUE, k$
DESISN/AUDff COST AODER
ADMINISTOATIVE ADDER, DEFERRED
ADMINISTRATIVE ADDER. EXPENSE

7.8%
(28,530

0%
38%
w.

FRACTION OF NET SALES
SUPPLEMENTAL SAVED ADDED
SUPPLEMENTAL COST ADDED
OTHER FINANCE

0%
11%
42%
0%

RAMPP3XH<|APPENDXHJ(LW]NEWCOML2.XLS PadiCoip RAMPP-3 Process FINANSWER: Page H-13



Appendix H - Program Summaries: Medium Case Forecast

NEW COMMERCIAL (FINANSWER)
PROGRAM PENETRATION

YEAR

1994
1995
1996
1997
1998
1999
2000

2001
2002
2003
2004
2005
2006
2007
2008

2009
2010
2011
2012
2013

Or® n

10.6%
12.7%
14. 3%
15.1'A
15.1%
75. 0%

75.0%
75.0%
75.0'A
75.0%
75.0%
75.0%
75.0%
75.0-/1,
75.0%
75.0%
75.0%
75.0%
75.0'A
75. 0%

Calrlomia Washin on Idaho-PP Idaho-UPL Montana

9.0%
8. 1%
10.2%
10.2V.
12.1%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0'A
75.0%
75.0%
75.0'A
75.0%
75.0%
75. 0%

1.8'A
3.5%
3.6%
4.7%
5.. )%

75.0%
75.0%
75.0%
7S.OV.
7s.oy.
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75. 0%

0.0%
0.0%
0.0%
0. 0%

0.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0'A
75.0%
75.0%
75.0%
75.0%
75.0%
75. 0%

2.6%
3.4%
4.8%
6.0%
6.4%

75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0',.
75.0%
75.0'A
75. 0%

3.3%
4. 1%
4.9%
5.6%
6. 1%
75.0%
75.0%
75.0%
75,0%
75.0',.
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75. 0%

Wyoming
PPL

3.3%
4.3%
4.4%
4.9%
5.5%

75.0%
75.0%
75.0',.
75.0'A
75.0%
75.0',.
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75. 0%

Wyoming
UPL

0. 0%

0.0%
0.0%
0.0%
o.oy.

75.0%
75.0%
75.0'A
75.0%
75.0'A
75.0'A
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75.0%
75. 0%

Utah

6.9%
11.3%
14.1',.
19.3%
21.8%
75.0'A
75.0%
75.0%
75.0%
75. 0%

75.0',.
75.0%
75.0'A
75.0%
7S.O%
75.0'A
75.0%
75.0%
75.0%
75. 0%

RAMPP3XHWPPENDXH. XLW1NEWCOMI? XIS PscifiCoro RAMPP-3 Proc®^ RNANRWFR' P^anH-14



Appendix H - Program Summaries: Medium Case Forecast

NEW COMMERCIAL (FINANSWER)
CUMULATIVE FREE RIDERSHIP, MWH

YEAR

1994
1995
1S96
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Wyoming - Wyoming -
Ore n California W in on Idaho-PP Idaho-UPL Montana PPL UPL Utah

620
735
802
898
970

4,956
5,216
5,340
5,334
5,544
5,618
5,433
5, 259
5,576
5,287
4, 869
4,805
4, 830
4, 863
4,708

4708

35
27
38
36
76

497
525
543
550
567
578
577
578
602
594
565
559

563
573
575

575

23
57
55
74
87

1,283
1, 287
1,289
1,284
1,295
1, 300
1,282
1,267
1,274
1,260
1,231
1,219
1,215
1, 191
1, 169

1 169

0

0

0

0

0

185
187
184
179
180
178
172
166
168
160
146
137
129
121
109

109

16
19
27
35
33

380
377
373
365
367
364
350
338
339
325
304
298
286
290
281

281

27
33
38
44
55

699
729
746
750
777
789
780
775
823
798
737
725
728
744
738

738

69
95
99

108
135

1,826
1,810
1,785
1,755
1, 738
1,720
1,684
1,652
1,645
1.613
1, 572
1, 552
1,538
1,521
1,501

1,501

0

0

0

0

0

156
149
145
141
138
131
123
116
111
106
100
94
91
86
81

81

558
960

1,061
1,408
1,613
6,259
6,632
5,811
6.369
6, ioe
5,921
6,367
6,543
6,774
6,827
6,780
6,86<
6,964
6,977
6,961

6961

Pacific

Division

773
948

1,032
1, 161
1,323
9,445
9,754
9,886
9,853

10, 101
10,183
9,929
9,696

10,088
9,712
9, 120
8,997
9,002
9,012
8,801

8801

Utah
Division

S74
979

1,088
1,443
1,646
S.796
7, 158
6,330
6,876
6,612
6,416
6,840
6,997
7, 224
7,258
7, 184
7, 253
7, 351
7, 353
7, 323

7323

Total Corn n

1,347
1,927
2, 119
2,604
2,969

16,240
16,912
16,216
16,729
16,714
16,599
16,769
16,693
17,312
16,969
16,305
16,250
16, 353
16,365
16, 123

16123
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Appendix H - Program Summaries: Medium Case Forecast

L

NEW COMMERCIAL (FINANSWER)
INCREMENTAL GROSS SAVINGS, MWh

YEAR

1994
1995
1996
1997
1998
1999
2000
200)
2002
2003
2004
2005
2006
2007

2008
2009
2010
201)
2012
2013

Wyoming - Wyoming -
Ore n California Washln on Idaho-PP Idaho-UPL Montana PPL UPL

6,222
6,501
6,778
6,964
6,964

16,656
17,050
17,785
18, 102
18,020
18,597
18,802
18,184
17,615
18,528
17,621
16.316
16,062
16,074
16, 101

294
425
491
491
491

1, 145
1, 193
1,260
1,296
1, 309
1, 344
1,364
1,358
1,354
1,407
1,381
1,308
1,288
1,292
1,313

1,095
1,581
1,824
1,824
1,824
4,209
4,214
4,213
4,205
4, 173
4, 191
4, 194
4, 117
4,043
4,041
3,974
3.859
3,798
3. 759

3,664

0

0

0

0

0

481
469
475
467
455
456
452
437
420
425
405
368
345
324
302

517
746
861
861
861
914
905
900

890
873
877
873
839
808
813
778
725
707
701
686

86
110
158
183
183

1,741
1,781
1,861
1,904
1,9)3
1,986
2,017
1,992
1, 980

2, 108
2,043
1,883
1,852
1,864
1.906

356
459
662
763
763

4,339
4, 308
4,273
4,214
4, 144
4. 104
4,061
3,975
3,896
3.879
3,802
3,702
3,653
3.617
3,575

0

0

0

0

0

343
338
323
314
306
299
285
26S
249
240
227
214
202
196
183

Utah

12, 331
12,883
13,435
13,803
13,803
17,824
19,764
20,775
18.570
20, 060

19,361
18,961
20,133
20,586
21,202
21,338
21, 199
21,4)7
21,696

. 21,730

Pacifk;

Division

8,053
9, 075
9,914

10,226
10,226
28, 571
29, 021
29,867
30,188
30,014
30,677
30,890
30,062
29. 307

30,388
29,225
27,436
26,997
26,929
26,861

Utah
Division Total Co

12.M7
13,629
14,296
14,664
14,664
19,081
21,007
21,998
19,775
21.238
20.538
20,119
21,237
21.643
22.256
22,343
22, 138
22,325
22,593
22,600

20,900
22,704
24,210
24,890
24,890
47,653
50,027
51,864
49,963
51,253
51,215
51,009
51,299
50, 950

52,644
51,568
49,574
49, 323
49, 522
49,461

Total 294942 21 807 68801 6279 16136 29551 62546 3984 370 872 483926 390992 874918



Appendix H - Program Summaries: Medium Case Forecast

NEW COMMERCIAL (FINANSWER)
MEASURE COST, K$
NET OF DESIGN t AUDIT COSTS AND SUPPLEMENTAL MEASURES

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012

2013

Total

Ore n

$1,794
$1,629
$1,643
$1,633
$1,579
$3,626
$3,672
$3,772
$3. 810

$3,786
$3,864
$3,908
$3,805
$3,714
$3,851
$3.713
$3,505
$3,450
$3. 435

$3,421

$63609

California W tn on Idaho-PP Idaho-UPL Montana

$85
»106
$119
(115
$111
$156
$160
$166
$168
$168
$171
$172
$170
$168
$173
$169
$159
$155
$155
$156

$315
$396
(442
$427
$413
$722
$722
$720
$717
$711
$71)
$711
$696
$680
$676
$662
$640
$627
$616
$599

$3 002 $12 203

$0
$0
$0
$0
»0

$65
$65
$67
$66
$65
$65
$64
$63
$61
*61
$59
$54
$52
$49
$47

$903

$153
$192
$214
$207
$200
$106
$105
$105
$105
$103
$104
$104
$100
$96
$97
$93
$86
$84
$83
$81

$2417

$25
$27
$38
$43
$41

(269
$274
$283
$288
$288
$296
$299
$294
$291
$306
$295
$273
$267
$266
$269

$4432

Wyoming -
PPL

$103
$115
$161
$179
$173
$523
$517
$511
$503
$494
$488
$482
$472
$462
$458
$449
$438
$432
$427
$421

$7806

Wyoming -
UPL

$0
to
$0
$0
$0

$41
$41
$39
$38
$38
$37
»3S
$32
$30
$30
$28
$26
$25
$24
$22

$486

Utah

$3,655
$3,318
$3.346
$3,325
$3.216

.$3,398
$3,564
$3,644
$3,474
$3,584
$3,536
$3, 547
$3,620
$3,645
$3,701
$3,706
$3,687
$3,710
$3.738
$3,739

$71 152

Pacific

Division

t2,322
$2,273
$2,402
$2,396
$2.317
$5,361
$5,409
$5,519
$5,552
$5,511
$5,595
$5,636
$5,499
$5, 376
$5,525
$5,346
$5,069
$4,982
(4. 948
$4,913

Utah
Division Total Corn n

$3,807
$3,510
$3.560
$3,532
$3.416
$3,545
$3,710
$3.788
$3.616
$3,72't
$3,676
$3,685
$3,753
$3,771
$3,827
$3,827
$3,800
$3,819
$3,845
$3.843

$91 954 $74 055

$6, 129
$5,783
$5,962
$5,928
$5,733
$8,906
$9, 119
$9,307
$9,169
$9,235
t9,271
$9,322
$9.252
$9,147
$9,353
$9,173
$8,869
$8,801
$8,794
$8,756

$166010
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Appendix H - Program Summaries: Medium Case Forecast

NEW COMMERCIAL (FINANSWER)
PARTICIPATION, 1000 SOFT

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ora n

1,053
1, 100
1, 147
1, 178
1, 178
3, 123
3, 159
3,244
3,263
3,222
3,280
3,284
3, 166
3,062
3, 176
3,023
2,815
2.760
2, 741
2,723

51 696

California Washin on Idaho-PP Idaho-UPL Montana
Wyoming - Wyoming -

PPL UPL Utah

47
68
78
78
78

184
188
194
196
195
197
198
194
192
196
191
179
175
174
174

3175

162
234
270
270
270
830
828
824
818
80S
806
802
783
762
754
735
707
689
673
M9

12673

0

0

0

0

0

64
63
66
65
64
64
63
61
59
59
56
52
49
47
44

875

65
94

108
108
108
175
174
175
174
171
173
174
168
161
162
154
141
136
133
<29

2884

14
18
26
30
30

256
260
268
271
269
276
277
271
268
280
269
249
244
242
244

4062

109
141
203
234
234
974
958
943
925
905
889
874
853
833
821
802
780
765
751
737

13730

0

0

0

0

0

57
58
56
56
55
55
52
46
42
40
37
34
30
30
26

674

2,130
2,226
2,331
2,385
2. 385

3, 171
3,332
3,403
3. 175
3,290
3,210
3, 157
3,232
3,245
3,286
3,271
3,230
3,232
3,238
3,216

60 145

Pacifk;

Division

1,384
1, 560

1,724
1,790
1,7">
5,431
5,456
5,538
5,537
5,462
5,512
5,498
5,328
5, 175
5,287
5.076
4, 782
4,680
4, 628
4,572

86212

Utah
Division

2, 195
2,319
2,439
2, 493
2,493
3,403
3,565
3,633
3,405
3,517
3,438
3,383
3,446
3,448
3,488
3,462
3,405
3,399
3, 401
3.372

63704

Total Co n

3,580
3,879
4, 163
4, 283
4,283
8,834
9, 021
9, 171
8,942
8,979
8,950
8,881
8,774
8,623
8,775
8,538
8, 188
8,079
8,030
7.943

149916

RAMPP3XH\IAPPENDXH. XLW]NEWCOML2.XLS PacifiCorp RAMPP-3 Process FINANSWER: PagaH-19
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Appendix H - Program Summaries: Medium Case Forecast

NEW COMMERCIAL (FINANSWER)
EXPENSE, K$

YEAR

1S94
1995
1996
1997
1998
1999
2000

2001
2002
2003
2004
2005
2006
2007
2008

2009

2010
2011
2012
2013

Total

Ore n California Washm on Idaho-PP Idaho-UPL

$0
$0
$1)
$0
$0

$36
$37
$38
$38
$38
$39
$39
$38
$37
$39
$37
$35
$34
$34
$34

$553

$19
$23
$24
$23
$23
$64
$66
$68
$69
$69
$70
$71
$70
$69
$71
$69
$65
$64
$63
$64

$1 124

$79
»96

$102
$100

$99
$7
$7
$7
$7
$7
$7
$7
$7
$7
$7
$7
$6
$6
$6
$6

$579

$0
$0
$0
$0
»0
$1
$1
$1
$1
*1
$1
$1
$1
$1
$1
$1
$1
$1
$0

$0

$9

$0
$0
$0
$0
$0
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
»1
$1
$1
$1

$15

Wyoming - Wyoming -
Montana PPL UPL Utah

$0
$0
»0
$0
$0
»3
$3
»3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3

$43

$0
$0
$0

$0
$0
»5
$5
$5
$5
$5
»5
$5
$5
$5
$5
(4
$4
$4
$4
$4

(71

M

$0

$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0

$5

$0
$0
$0
$0
$0

$34
$36
$36
$35
$36
$35
$35
$36
$36
$37
$37
$37
$37
$37
$37

$543

Pacifk;

Division

$99
$119
$126
$124
$122
$116
$118
$12)
$123
$122
$124
$125
$123
$121
$125
$121
$114
$112
$111
$112

$2379

Utah
Division Total Corn n

$0
$0
$0
$0
$0

$35
$37
$38
$36
$37
$37
$37
$38
$38
$38
$38
$38
»38
$38
$38

$562

$99
$119
$126
$124
$122
$151
$1S5
$159
$159
(160
$161
$162
$161
$159
$163
$159
$152
$150
$150
$150

$2941

RAMPP3XHt(APPENDXH.XLW]NEWCOML2.XLS
PacKICorp RAMPP-3 Procasa

FINANSWER: Pag»H-21
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Appendix H - Program Summaries: Medium Case Forecast

ENERGY FINANSWER 12,000
SUMMARY REPORT
ALL COSTS IN REAL $ INCLUDES LINE LOSSES

CUMULATIVE
NET

ENERGY
CAPACFY Savings

MW

INCREMENTAL

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

TOTAL

ENERGY
MWa

0.4
0.8
1.4
2.0
2.6
4.3
6.3
8.5

10.5
12.5
14.6
16.6
18.6
20.6
22.6
24.6
26.5
28.3
30.2
32.0
32.0

0.7
1.5
2.5
3.6
4.8
7.8

11.5
15.4
19.1
22.8
26.5
30.2
33.8
37.4
41.1
44.7
48.1
51.5
54.9
58.2
58.2

MWh
3,216
3,901
4,881
5,417
5,MO

14,772
17,792
18,667
17, 612
17,98S
17,915
17,718
17,620
17, 114
17,803
17,430
16.389
16.189
16.228
16117
16117

REAL ESC
REV k$

$188
$421
$693
$996

$1,305
$2,512
$3,895
$5,253
$6,532
$7,768
$8,962

$10. 106

$11, 187
$12,204
$13,214
$14, 035
$14,739
(15. 376
(15, 962
$16504

GROSS
MWa

0.5
1.2
2.0
2.9
3.9
6.5
9.7

12.8
15.9
13.0
22.1
25.1
28.1
31.1
34.2
37.1
40.0
42.8
45.6
48.3
48.3

GROSS
ENERGY

MWh
4,448
5,767
7, 051
e.169
8.863

22, 964
27.306
27, 871
26, 857
27, 145
26, 984
26,695
26,473
26, 062
26, 664
25,927
24.817
24,570
24, 495
24235

423, 364

3rd Party
FINANCE

k$
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

$0
$0
$0
$0

UTILITY
FINANCE

k$
$1,577
$2, 004

$2,401
$2,725
$2,867

$10,478
$12,289
$12,452
$12, 172
$12,165
$12, 150
$12,064
$11,844
$11,608
$11,834
$11,477
$10,982
$10,859
$1I>,804
$10678

$185430

UTILITY
EXPENSE k$

$12
$16
$19
$21
$23
$82
$97
$98
$96
$96
$96
$95
$93
$91
$93
$90
$86
$85
$85
$84

$1,458

NPV
CUSTOMER

O&M
k$

$298
$375
$446
$490
$532

$1,385
$1,716
$1,812
$1,731
$1,802
$1.809
$1.799
$1,827
$1.822
$1,912
$1,872
$1,789
$1.78S
$1.809
$1 819

$28 832

TOTAL
MEASURE

COST
k$
$1,240
$1,575
$1,887
$2,142
$2,254
$8,238
$9,661
$9,78S
$9,569
$9,563
$9.552
$9,485
$9, 312
$9, 126
$9, 303
$9,023
$6,634
$8,537
$8,494
$8395

$145 778

DEFERRED
OVERHEAD

k$
»337
$428
$513
$583
$613

$2,241
$2,628
$2,663
$2,603
$2,601
$2,598
$2,580
$2,533
$2,482
$2,531
$2,454
$2,348
»2, 322
$2,310
$2283

$39 652

PENETRA-
TION
RATE

0.27%
o.3sy.
0.38%
0.41%
0.41 ./.
1.17%
1.28%
1.18%
1.05%
0.96%
0.89%
0.82%
0.73%
0.66%
0.64%
0.57%
0. 49%

0.46%
0.44%
0.41%
0.41%

PARTICIPATION
ksan'

1, 152
1,485
1,819
2, 109
2,289
6.281
7.304
7,343
7, 164
7, 092
7,050
6,860
6,760
6,564
6,635
6,375
6,041
5,918
5,833
5703

107 878

DISCOUNT RATE 5.2%
TOTAL RESOURCE l 41.0
UTILIT/ COST 22.4
UTAH % 41%
WEISHTED LIFE 30.0

ESC LOAN RATE
AVE. ANNUAL ESC REVENUE, k$
DESIQN/AUDIT COST ADDER
ADMINISTRATIVE ADDER, DEFERRED
ADMINISTRATIVE ADDER, EXPENSE

7.45%
$17,390

0»
27%

1%

FRACTION OF NET SALES
SUPPLEMENTAL SAVED ADDED
SUPPLEMENTAL COST ADDED
OTHER FINANCE

f/L.'^-

^rr -

RAMPP3XH\[APPENDXH. XLW|EF12K.XLS PadlCofp RAMPP-3 Procass FINANSWER 12,000: Page H-23
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Appendix H - Program Summaries: Medium Case Forecast

ENERGY FINANSWER 12,000
CUMULATIVE FREE RIDERSHIP, MWH

Utah

324
390
421
470
517

1, 114
1,302
1,292
1,261
1,268
1,253
1,196
1, 148
1, 179
1, 111
1,031
1,007

995
981
941

941

16
13
19
15
33
87

102
102
100

101
101
98
95
97
93
85
81
80
79
77

77

7

21
19
26
31

199
KB
226
222
221
220
214
207
205
199
190
185
180
173
166

166

0

0

0

0

0

84
100
99
97
97
97
94
92
92
89
83
79
76
72
67

67

11
13
18
23
21
91

103
101
97
97
95
89
83
83
77
69
66
64
61
57

57

24
30
36
42
53

245
293
298
298
307
310
306
302
318
307
284
277
276
279
275

275

98
136
141
153
191

1,774
2,014
1.975
1,933
1, 900

1,871
1,827
1,785
1,760
1.721
1,675
1,643
1,616
1,588
1.559

1 559

0

0

0

0

0

104
114
115
114
115
109
99
93
92
87
81
77
77
71
66

66

752
1,263
1,516
2,023
2,477
4,494
5,258
4.997
5, 122
5, 051

5,012
5,055
5.048
5, 121
5,077
5.000
5,013
5,018
4, 962
4, 910

4910

Padfic Division

469
590

636
706
825

3,503
4,039
3,992
3,912
3.894
3, 852
3,734
3,629
3, 651
3,520
3, 347
3,273
3,223
3, 173
3,086

3.086

Utah
Division

763
1,276
1,534
2,046
2,498
4,688
5,476
5,212
5,333
5,263
5,216
5,243
5,224
5,296
5, 241
5, 150
S.155
5, 159
5,094
5.033

5033

Total Co n

1,231
1,866
2, 170
2,752
3,323
8, 191
9,515
9,204
9, 245
9, 157
9,069
8,977
8,854
8,948
8,761
8,497
8,428
8,381
8,267
8, 118

8118
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Appendix H - Program Summaries: Medium Case Forecast

ENERGY FINANSWER 12,000
INCREMENTAL GROSS SAVINGS, MWh

2,239
2,519
2.798
2,910
3,078
7. 170
8.360
8,588
8,609
8,453
8,603
8,566
8, 184
7,850
8,169
7, 677
7, 051
6,898
6.M9
6,796

67
77
86
95

105
480
564
581
588
584
591
594
581
571
588
567
523
506
500
502

96
144
191
240
264

1,852
2.104
2,066
2,028
1,963
1,937
1,899
1,809
1,724
1,685
1,603
1,493
1,4)8
1,357
1,262

0

0

0

0

0

202
229
234
231
227
228
227
221
214
216
208
192
183
174
164

35
48
65
81
89

337
383
379
372
360

360
357
336
318
320
300
270
259
254
244

77
88
99

111
121
631
743
777
796
802
833
849
841
838
893
870
805
792
799
819

178
205
230
255
281

2,952
3, 360
3.312
3,250
3, 184
3, 134
3,089
3,016
2,947
2,912
2,846
2,768
2,718
2,676
2,632

0

0

0

0

0

192
223
2)4
213
211
2<1
201
185
175
172
163
154
145
145
135

Utah

1,79)
2,686
3, 582
4,477
4,926
9, 149

11,341
11,721
10,775
11, 361
D,088
10.914
11, 300
11,426
11,710
11.695
11,560
11,650
11,743
11,681

Pacific Division

2,656
3,032
3,404
3,610
3,848

13,286
15,360
15,557
15,497
15,212
15,325
15,224
14,652
14, 143
14.462
13,770
12,833
12,516
12,354
12, 176

Utah
Division Total Co

1,826
2, 735
3, 647
4.559
5,015
9,678

11,947
12,313
11,360
11,933
11,659
11,472
11,821
11,919
12,202
12, 157
11.9&4
12,054
12,141
12,059

4,483
5,767
7,051
8, 169
8,863

22,964
27, 306
27. 871
26,857
27,145
26,984
26, 695
26, 473
26, 062
26, 664
25, 927
24, 817
24, 570
24,495
24,235

131 364 8748 27129 3148 5166 12585 45945 2738 186 577 228919 194481 423399



Appendix H - Program Summaries: Medium Case Forecast

ENERGY FINANSWER 12,000
MEASURE COST, K$
NET OF DESIGN & AUDIT COSTS AND SUPPLEMENTAL MEASURES

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2010
2011
2012
2013

Total

$498
$541
$582
$585
$599

$2,821
$3, 281
$3,359
$3,361
$3,299
$3,350
$3,333
$3, 191
$3,068
$3, 184
$3, 003

$2,775
$2,721)
$2, 702
$2,682

$48934

California Washi

$20
$22
$24
$26
$28

(184
$215
$220
$222
$220
$223
$223
$218
$214
$220
$212
$19S
t188
$186
$186

Idaho-PPL Maho-UPL Montana

»29
$42
$54
$65
$70

$597
$682
$673
$663
$648
$643
$635
$611
$587
$578
$556

t526
tsoe
$489
$464

$0
$0
$0
(0
$0

$63
$72
$75
$74
$73
$73
$73
$71
$69
$69
t67
$62
$59
$57
$54

$10
$15
$19
$23
$24
$98

$113
$112
$111
$108
$108
$108
$103

$98
$99
$94
$85
$82
$81
$78

$3247 $9116 $1,009 $1.567

$23
$26
$28
$30
$32

$140
$164
$171
$174
$175
$180
$183
$180
$179
$189
$183
$t69
$166
$166
$169

$2726

Wyoming -
PPL

$56
$61
$67
$72
$76

$980
$1,113
$1,095
$1,074
$1,052
$1,034
$1,018

$995
$972
$959
$938
$913
$896
$882
$867

$15119

Wyoming -
UPL

to
$0
»0
$0
$0

$57
$66
$63
$64
$63
$64
$61
$55
$52
$51
$48
$46
$43
$43
$40

$816

Utah

$557
$807

$1,041
$1,259
$1,339
$2,982
$3,584
$3,644
$3,459
$3,559
$3,51)
$3,487
$3,530
$3.536
$3,597
$3,576
$3,530
$3,548
$3,562
$3, 532

$57 638

Pacific Division

$625
$693
$755
$778
$804

$4,7S4
$5,527
$5,593
$5,568
$5,466
$5,502
$5,465
$5,265
$5,089
$5,198
$4, 958

$4,641
*4,536
$4,482
$4,422

Utah
Division Total

$567
$822

$1,060
$1,281
$1,363
$3,137
$3,763
$3,820
$3.633
$3,730
$3,683
$3,655
$3,688
$3,686
$3,747
$3,718
$3,661
$3,673
$3,686
$3,650

$80,150 $60 021

$1, 192
$1,515
$1,815
$2,060
(2, 167
$7,921
$9,290
$9,412
$9,201
$9,195
$9,185
$9, 120
$8,953
$8,775
$8,946
$8.676
$8,302
$8,209
$8, 167
$8.072

$140 171

.^1^ .3
[.f'.-, '. <2.u. -'<J

tl.. <l/-"

^
-V

C 0^
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ENERGY FINANSWER 12,000
NPV CUSTOMER O&M COST, K$

Appendix H - Program Summaries: Medium Case Forecast

$192
$225
$252
$266
$286
$648
$771
$811
$831
$830
$863
$875
$847
$821
$872
$828
$766
$758
$763
$770

$6
$6
$7
$7
$9

$38
$46
$49
$51
$52
$54
»55
$55
$55
$58
$57
$55
$54
$55
$56

$824

$8
$13
$17
$22
$24

$159
$182
$181
(179
$175
$175
$)73
$168
$163
$162
$157
$150
$146
$143
$137

$2536

$0
$0

$0
$0
$0

$17
$19
$19
$18
$18
$18
$18
$18
$17
$17
$17
$15
$14
$13
$12

$252

$3
$4
$5
$6
$7

$25
$29
$28
$28
$27
$27
$27
$26
$25
$25
$24
$22
$22
$22
$21

$403

$5
$5
$6
$6
$7

$38
$45
$48
$50
$51
(53
$55
$54
$55
$59
$58
$54
$53
$54
$57

$813

$8
$10
$11
$12
$14

$142
$165
$165
$164
$163
$163
$163
$161
$159
$160
$158
$154
$154
$)54
$154

$2433

$0
$0
$0
$0
$0

$7
$8
$8
$7
$7
$7
$7
$6
»6
$6
$6
$6
$5
$5
$5

$96

Utah

$75
$111
$149
$171
$186
$310
»451
$503
$403
$479
$448
$427
$492
$521
$553
$566
$567
$581
$599
$607

$8200

Pacific Division

»220
$260
$292
$313
$339

$1,042
$1,229
$1,273
$1,293
$1,289
$1,326
$1, 339
$1, 303

t1,270
$1,328
$1,275
(1. 194
$1, 180
$1,183
$1, 186

$20 134

Utah
Division Total Co

$77
$115
$154
$177
$192
$342
$487
$539
$438

$514
$483
$460
$524
$552
$584
$596
$595
$608
$626
$633

$8698

$298
$375
$446
$490
$532

$1,385
$1,716
$1,812
t1,731
$1,802
$1,809
$1,799
$1,827
$1,822
<1,912
$1,872
$1,789
$1,788
$1,809
$1,819

$28 832

DAtBOOtvUMAOOCMnwu "i i4nr-i



Appendix H - Program Summaries: Medium Case Forecast

ENERGY FINANSWER 12,000
PARTICIPATION, 1000 SOFT

YEAR Ore n California Washin on Idaho-PPL Waho-UPL Montana
Wyoming - Wyoming -

PPL UPL Utah

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2010
2011
2012
2013

Total

569
640
711
739
782

2, 193
2,537
2,582
2,566
2,500
2,520
2,488
2,360
2, 251
2,319
2, 166
1.980
1,924
1,894
1,862

37582

17
19
22
24
27

148
172
176
176
173
174
173
168
163
167
159
145
138
135
134

2511

24
36
49
61
67

615
696
6S1
664
641
629
613
580
548
531
500

460
431
406
371

8602

0

0

0

0

0

38
44
46
45
44
44
44
43
42
42
40
37
36
34
33

612

8

13
17
21
23
93

106
105
103
100
100
100
94
88
89
83
74
70
68
65

1422

20
22
25
28
31
89

105
108
109
109
111
112
109
107
112
107
98
95
94
94

1685

47
53
60
67
73

826
938
921
901
879
862
846
824
803
789
768
746
729
714
699

12547

0

0

0

0

0

45
54
51
52
52
52
49
44
41
41
38
36
33
33
30

652

468
702
935

1, 169
1,286
2,230
2, 651
2,674
2,549
2,595
2,557
2,535
2,538
2,522
2,546
2.513
2,465
2, 462
2, 453
2,415

42, 265

Pacific Division

676
771
866
919
979

3,913
4, 493
4,513
4, 460
4,346
4, 340

4,276
4,084
3, 913
3. 959

3, 741
3,466
3.353
3,278
3, 193

63539

Utah
Division Total Corn n

476
714
952

1, 190
1,309
2,368
2, 811
2, 831
2,704
2,746
2.710
2,684
2,676
2,652
2,676
2,634
2,575
2,565
2,555
2.510

44339

1, 152
1, 485
1,819
2, 109
2,289
6, 281
7,304
7,343
7, 164
7, 092
7,050
6,960
6,760
6,564
6, 635

6,375
6,041
5,918
5,833
5, 703

107878
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ENERGY FINANSWER 12,000
DEFERRED COST, K$

Appendix H - Program Summaries: Medium Case Forecast

YEAR On n California Washm Idaho-PPL Maho-UPL Montana
Wyoming - Wyoming -

PPL UPL

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

$0
$905

$1,018
(1, 073
$).138
$3,867
$4,598
$4,849
$5,098
$5, 118
$5,411
$5.592
*5,469
$5, 400

$5,789
$5,611
(5,327
$5,382
$5,514
$5,652

$82813

$0

$28
$31
$35
»39

$259
$310
$328
$348
$353
$372
»387
$388
$392
$417
$414
$395
$395
$402
$417

M

$52
$70
$88
$97

$999
$1, 157
$1. 166
$1,198
$1,189
$1,218
$1,240
$1,209
$1,186
$1, 194
$1, 172
$1, 128
$1,107
$1,093
$1,049

$5713 $17611

$0
$0
(D
$0
$0

$109
$126
$132
$137
$137
$143
$148
$147
$147
$153
$152
$145
$142
$140
$137

$2096

$0
$17
$24
$30
$33

$182
$210
$214
»220
$218
$227
$233
$225
$219
$227
$219
$204
$202
$204
$203

$3310

$0

$32
$36
$41
$45

$340
$409
$439
$472
$486
$524
$554
$562
$576
$633
$636
$608
$618
$643
$681

$0
$74
$84
$94

$104
$1,592
$1,848
$1,870
$1,925
$1,928
$1,971
$2,017
$2,015
$2,027
$2,064
$2,080
$2,092
$2, 121
$2,155
$2, 189

$8 335 $30 248

$0
$0

$0
$0

$0

$104
$123
$121
t126
»128
$133
$131
$123
$120
$122
$119
$116
$1)3
$116
$112

$1,807

Utah

$635
<965

$1,304
$1,651
$1,821

$0

$6,238
$6,617
$6,381
$6,879
$6,975
$7,125
$7,552
$7.860
$8,299
$8.548
$8,734
$9,090
$9,455
$9,714

$115843

Utah
Pacific Division Diviston Total Co n

$0
$1,089
$1,239
$1,331
$1,423
$7, )65
$8,448
$8,783
$9, 178
$9,210
t9, e4ii
$9,938
$9,792
$9,729

$10,250
$10,065
$9,696
$9, 766
$9,947

$10.126

$635
(982

$1,328
$1,681
$1,854

$285
$6,571
$6,952
$6,727
$7,225
$7,334
$7,489
$7,900
$8, 199
$8,S48
$8,886
$9,054
*9,406
$9,776

$10,029

$146816 $120961

$635
$2,072
$2.567
$3,012
$3,277
$7,451

$15,019
$15,735
$15,905
$16,435
$16,974
$17.427
$17,691
$17,928
$18,898
$18,951
$18,750
$19, 171
$19,723
$20, 155

$267777

RAMPP3Xhft[APPENDXH.XLW|EF12K.XLS Papdifnm OAftflPD. 1 Orn^o.



Appendix H - Program Summaries: Medium Case Forecast

ENERGY FINANSWER 12,000
EXPENSE, K$

YEAR Ora

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2004
zoos
2006
2007

2008

2009
2010
2011
2012
2013

Total

CalDomla Wash on Maho-PPL Maho-UPL Montana

»0
$0
to
$0

$0
$15
$18
$18
$18
$18
$18
»18
$17
$16
$17
$16
$15
$15
$14
$14

$247

$5
$5
$5
*5
$5
$1
$1
$1
$1
$1
$1
$1
$1
$t
$1
$1
$1
$1
$1
$)

t4<

$12
$12
»12
$13
»13

»3
*4
»4
$4
$3
$3
»3
$3
$3
$3
$3
»?
$3
»3
$2

$109

$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0

$1)
$0
$0
$0
$0

$0
$0
$0

$0

$5

$0
$0
$0
$0

$0

$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$1
$0
$0
$0

$0

$8

$0
$0
$0
$0

$0
$1
$1
$1
$1
$1
$1
$1
$1
$1
$)
$1
$1
»1
$1
$1

$14

Wyoming -
PPL

$0
$0
$0
$0
$0
$5
»e
$6
$6
$6
$6
$5
$5
$5
$5
$5
$5
$5
$5
$5

$79

Wyoming
UPL Utah

$0
$0
$0
to
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

$0
$0
*0
$0
$0
$0

$4

$0
$0
$0
$0

$0
$16
$19
$19
$19
$19
$19
$19
$19
$19
$19
$19
$19
$19
$19
$19

$282

Pacific Division

$17
$17
$17
$18
$)8
$26
$30
$30
$30
$29
$29
$29
$28
$27
$28
$27
$25
$24
$24
$24

$496

Utah
Divisfon Total

$0
<0
$0
$0

$0
$17
$20
$20
$19
$20
$20
$20
$20
$20
$20
$20
$20
$20
$20
$20

$294

$17
$17
$17
$18
$18
$42
$50
$50
$49
$49
$49
$49
$48
$47
$48
$46
$44
$44
$44
$43

$790

RAMPP3XW|APPENDXH.XLW1EF< 2K.XLS PadlCoip RAMPP-3 Process FINANSWER 12,000: Pa(« H-31
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Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS
SUMMARY REPORT
ALL COSTS IN REAL $, INCLUDES LINE LOSSES

CUMULATIVE

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

TOTAL

NET
ENERGY

MWa
0.5
1.1
1.7
2.5
3.4
4.5
5.8
7.4
9.0

10.6
12.4
14.2
16.0
17,8
19.8
21.7
23.4
251
268
28.5
28.5

ENERGY
SAVINGS

MWh
4,434
9,51;!

15.218
21.822
29.510
39,017
50,393
64,429
78,620
92,881

108.386
124,495
140.238
156.037
173,527
189,816
204. 668

219. 595

234, 728
249,896
249,896

GROSS
MWa

0.5
1.1
1.7
2.5
3.4
4,5
5.8
7.4
9.0

10.6
12.4
14.2
16.0
17.8
19.8
21.7
23.4
25.1
26.8
28.5
28.5

INCREMENTAL CUMULATIVE
N 0 AL

GROSS 3rd Party UTILIFf UTIUrf CUSTOMER INCENTIVE MEASURE DEFERRED PENETRA- PARTICIPATION
ENERGY FINANCE FINANCE EXPENSE O&M COST COST OVERHEAD TION SF8. MF

MWh k$ k» k$ k» kt k$ k» RATE HOMES
4,434 $0 t0 $1,000 ($895) $2,408 (2,270 $1,380 28. 1% 1,496
5,078 »0 tO $987 ($878) t2, 661 $2.679 $1,362 33. 7'»i 3. 190
5, 705 $0 <0 (970 ($878) »2, 904 t3, (M2 (1, 347 38. 7% 5,095
6, 604 $0 $0 $967 ($893) $3, 255 (3, 548 (1, 332 43. 6% 7,298
7,688 $0 $0 $976 ($892) $3,663 $4,161 $1,317 48.5% 9,854
9, 507 »0 $0 (670 (»821) $4, 780 $5,958 $983 48.8% 12, 831

11,376 »0 $0 t959 $4,771 SO $7, 188 (0 49. 1% 16,369
14.036 $0 $0 (1,157 $5,919 $0 $8,906 $0 48.8% 20,731
14, 190 (0 $0 (1,434 $5,958 »0 (8.978 $0 48.4% 25, 083
14, 261 (0 $0 $1, 445 $5,972 $0 $9,006 (0 47. 3% 29. 394
15. 505 $0 $0 $1, 450 $6,505 $0 $9,809 $0 46, 4% 34, 062
16. 109 $0 $0 $1, 579 $6, 752 $0 $10, 182 $0 45, 3% 38, 872
15. 743 $0 $0 $1, 639 $6,580 $0 $9,928 $0 43. 7% 43, 524
15,799 »0 $0 »1,598 $6,597 $0 (9.957 $0 42.3% 48, 154
17,489 (0 $0 »1,603 t7,342 »0 t11,072 $0 41.4% 53, 307
16,291 $0 $0 (1,783 $6,817 »0 $10,288 $0 39.9% 58,040
14. 851 $0 $0 $1, 656 $6, 186 $0 $9,341 $0 38. 1% 62, 289
14. 926 ¥0 $0 $1, 504 $6, 218 $0 $9,389 $0 37. 0% 66, 540
15,134 »0 $0 $1,512 $6,313 $0 $9,531 $0 36.1% 70.M2
15, 168 »0 $0 $1,535 (6,334 $0 »9,562 $0 35.6% 75, 147

249, 896 SO $0 $26,426 $83.007 $154,736 $7, 722 36%

OTAL RESOURCE COST 30.7
UTiurrcosT 12.1

EIGHTED LIFE 44.8
MINISTRATIVE ADDER, DEFERRED
MINISTRATIVE ADDER, EXPENSE

16.5%
16. 1%

RAMPP3XHIIAPDXHRES. XLW]SGCENTS .XLS PacifiCorp RAMPP-3 Process SUPER GOOD CENTS: Page H-33
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Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS
SINGLE-FAMILY DWELLING PARTICIPANTS

YEAR

1994
1995
1996
1997
1998
1999
2000
2001

2002

2003

2004

2005
2006
2007
2008
2009

2010
2011
2012
2013

Total

Ore

813
902

1,030
1,199
1,396
1,451
1,683
2, 131
2,085
2,029
2.212
2,278
2.179
2, 150
2,454
2,213
1,959
1,962
1,591
2,002

36114

California Washin ton Idaho-PPL Idaho-UPL Montana

45
74
93

114
134
174
224
282
295
317
343
355
356
362
396
375
340
340
346
356

5318

108
119
126
140
160
354
422
466
549
556

588
599
583
583
605
570

533
526
526
501

8.611

12
18
20
23
27
37
48
53
53
51
54
55
53
53
57
53

47
47
47
44

848

38
50
44
52
62
85

113
128
140
140
159
174
178
183
199
197
186
187
192
192

2695

14
14
16
16
18
24
28
40
36
36
43

46
45
48
56
so
42
44
45
48

704

Wyoming -
PPL

17
27
31
37
4S
51
80

106
102
118
133

149
157
168
182
187
187
195
200
205

2,374

Wyoming -
UPL

3

5

7

8

10
8

9

12
9

12
14

14
13
14
17
20
19
20
21
22

253

Utah
Padfk;

Division

1,010
1, 154
1,316
1,528
1,780
2,089
2,484
3,077
3, 118
3, 106
3. 371

3,479
3, 372
3, 364
3,748
3,447
3, 107
3, 112
3, 153
3. 155

53969

Utah
Divisfon Total Co

41
55
51
60
71
93

122
140
149
152
172
188
190
197
216
216
204
207
213
214

1,051
1,209
1.367
1,588
1,852
2, 183
2,606
3,216
3,266
3,258
3,543
3,667
3,562
3,560
3.963
3,663
3,311
3,319
3, 366
3. 369

2947 56916

RAMPP3XH<|APPENDXH.XLW]SGCENTS.XLS PadiCoip RAMPP-3 Process SUPER GOOD CENTS; Page H-35



SUPER GOOD CENTS
MULTI-FAMILY PARTICIPANTS

Appendix H - Program Summaries: Medium Case Forecast

YEAR

1994
1995
1996
1997
1998
1999
2000

2001
2002
2003

2004
2005
2006
2007
2008
2009

2010

2011
2012
2013

Total

Utah

11543

10
9

7

6

s

5

4

3

1

1

1

1

1

1

1

1

1

1

1

1

53

59
48
44
42
44
87
90
88
91
81
74
67
55
47
40
30
20
13

6

.2

1 018

5

8

8

10
12
16
20
22
22
21
21
22
21
20
22
20
17
18
17
17

335

5

7

6

8

10
14
20
23
26
27
32
37
40
43
48
49
47
49
52
52

592

24
35
46
57
70
98

124
174
152
156
178
188
187
194
230
204

171
175
183
194

2,836

9

21
29
36
46
50

79
101
94

104
113
120
123
125
134
133

131
134
137
138

1,853

Paciffc

Division

441
477
532
607
694
781
913

1, 124
1,060
1,027
1,094
1, 107
1,OSO
1,028
1.143
1,021

891
884
885
884

17639

Ufh
Division Total

5

7

6

8

10
14
20
23
26
27
32
37
40
43
48
49
47
49
52
52

592

446
484
538
615
704
795
932

1, 146
1,086
1.054
1, 126
1. 144
1,090
1,070
1,190
1,070

938
933
937
936

18231

RAMPPtVHVfAPPFMnVU VI UVICO/'CMTO VI 0



Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS
MEASURE COST, K$
NET OF DESIGN t AUDIT COSTS AND SUPPLEMENTAL MEASURES

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
20<1
2012
2013

Total

Ore

$1,653
$1,834
$2,094
$2,438
$2,838
$3,750
$4,348
$5,500
$5,375
$5,228
$5,695
$5,858
$5,600
$5,523
$6,298
$5,678
$5,022
$5,027
$5.099
$5,125

$89982

California . Washin on Idaho-PPL Idaho-UPL Montana

$91
$150
$189
$232
(272
$430
$554
$697
$728
$784
$847
$876
$880
$895
$978
$927
$841
$839
$856
$880

$220
$242
$256
$285
$325
$905

$1,079
$1, 189
$1,398
$1,415
$1,493
$1,519
$1,479
$1,477
$1,530
$1.442
$1, 346
$1, 327
$1.325
$1,262

$12947 $215(4

$34
$51
$56
$65
$76

$110
$140
$156
$156
$149
$157
$160
$155
$155
$166
$153
»137
$135
$137
$128

$2474

$98
$130
$114
$136
$162
$241
$321
t364
$398
$401
$454
$500
$512
$528
$576
$572
$540

$545
$561
$563

$7714

$46
t54
$66
$74
$87

$158
(195
$275
$243
$248
$288
$305
$302
$317
$374
$333
$280
$288
$298
$317

$4549

Wyoming -
PPL

$113
$193
$231
$279
$349
$328
$514
$673
$640
$731
$816
$903
$946

$1,001
$1,077
$1,098
$1,094
$1, 140
t1, 164
$1, 190

$14480

Wyoming -
UPL

$15
$26
$36
$41
$51
$35
(37
$51
$39
$50

$59
$61
$55
(61
(74
t86
(81
$88
$92
$96

$1 135

Ulah

$0
$0
$0
$0

$0

$0
$0
$0
$0

$0

$0
$0
$0
$0

$0
(0
$0

$0
$0
$0

Pacilte

Division

(2, 156
$2,523
$2,852
$3,371
$3,948
$5,682
$6.830
$8,491
$8.541
$a.555
$9,296
$9,621
$9.361
$9,367

(10,423
$9,631
$8,720
$8,7S6
$8,879
$8,903

$0 $145 946

Utah
Division Total

$114
$156
$150
$177
$213
$276
$358
$415
$437
$451
$513
$561
$567
$590
$650
$657
$621
$633
$652
$659

$8849

$2, 270
t2.679
$3,042
$3,548
$4.161
$5,958
$7, 188
$8.906
$8,978
$9,006
$9,809

tt0, 182
$9, 928
$9,957

$11,072
$10,288

$9, 341
$9,389
$9,531
$9,562

$154796

RAMPP3XHtIAPPENDXHJ<LW]SOCENTS.XLS PadliCoip RAMPP-3 Proccsa SUPER GOOD CENTS: Paga H-37



Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS
DEFERRED COST, K$

YEAR

1994
1995
1996
1997
1998
1999
2000

2001
2002
2003
2004
2005
2006
2007

2008

2009

2010
2011
2012
20)3

Total

Ore n

$3,020
$3,111
$3,301
$3,555
$3,841
$3,194
$1,325
$1,675
$1,636
$1,590
$1,730
t1,778
$1,699
$1,674
$1,908
$1,719
$1,520
$1,521
$1,542
$1,549

$42 888

California Washln on Idaho-PPL Idaho-UPL Montana

$97
$148
$178
$210
$238
$352
$171
$215
$224
$241
$261
$270
$271
$275
$301
$285
$259
$258
$263
$271

$4788

$0
$0
$0
$0
$0

$765
$337
$370
$433
$437
$460
$467
$453
MS 1
$467
$439
$409
$402
$401
$381

$6669

$58
$7)
$75
$78
M4
$64
$40
$44
$44
$42
$44
$45
$44
$44
»47
$43
$39
$38
$39
$36

$1 040

$152
$177
$156
$168
$182
»180
$89

$101
$111
$111
$126
$138
$142
$)46
$159
$158
$149
$150
$155
$155

$2905

$105
$114
$124
$)29
$139
$109
$43
$60
»53
$54
$63
$67
$66
$70
$82
$73
$62
$63
$66
t70

$1614

Wyoming -
PPL

$85
$119
$130
$144
$163
$86
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

$727

Wyoming -
UPL

$15
$20
$23
$24
$27
$10
$0
$0
$0
$0
$0

$0

$0
$0
$0

$0
$0
$0
$0

$0

$119

Utah

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0

$0

$0

$0
$0
$0
$0
$0
$0
$0

$0

$0

Pacific

Division

$3,365
$3,564
$3,808
$4, 116
$4,465
$4,590
$1,915
$2,364
$2,390
$2,364
$2,558
$2,627
$2,533
»2, 515
$2. 805

$2,560
$2.288
$2. 283

$2,310
$2.307

$57 726

Utah
Division Total Corn n

$166
$197
$178
*192
$209
$190
$89

$101
$111
$111
$126
$138
$142
$146
$159
$158
$149
$150

$155
$155

$3024

$3,532
$3,761
$3,987
$4,308
$4,674
$4,780
$2,004
$2,465
$2,50)
$2,475
$2,684
$2,765
$2,674
$2,661
$2,964
$2,718
$2,437
$2,433
t2,464
$2,462

$60750

RAMPP3XHVTAPPFMDXI-1 W W1SGCFNTR VI S 0-. f~Wfnn-, Oft'inn » r»^^^



Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS
INCREMENTAL ENERGY, MWh

YEAR

1994
1995
1996
1997
1998
1998
2000
2001

2002
2003

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ora

Wyoming -
California Washin on Idaho-PPL Idaho-UPL Montana PPL

3265.1
3580.2
4063.6
4705.1
5444.8
5646.8
6537.8
8258.3
8059.7
7827.4
8514.8
8748.0
8352.2
8228.3
9374.9
8444.0
7462.2
7465.1
7SS5.6
7598.7

7598.7

110.7
166.0
199.9
240.6
280.1
735.5
944.0

1186.1
1237.3
1331 .B

1438.9'
14S9.3
1495.6
1520.8
1661.4
1575.3
<428.4
1426.3
1453.6
1495.6

1495.6

509.4
510.5
519.5
556.8
622.3

1602.3
1894.7
2076.0
2426.5
2444.3
2567.7
2603.7
2522.9
2511.3
2592.0
2433.5
2264.5
2225.6
2213.9
2100.8

2100.8

73.4
106.2
120.8
137.8
160.4
183.6
234.1
261.6
261.6
248.6
262.3
267.3
259.4
258.6
278.1
255.7
228.3
226.8
228.3
214.6

214.6

175.5
234.8
207.4
246.8
292.9
376.9
502.3
569.6
622.9
626.4
711.3
781.4
801.8
827.1
901.4
895.2
846.2
853.2
877.8
880.6

880.6

143.4
187.5
233.8
277.8
334.3
215.9
222.2
319.1
277.4
282.9
329.2
349.9
345.2
363.8
427.8
382.3
321.2
330.5
341.4
363.8

363.8

142,3
266.5
327.5
400.9

504.8
662.2

1041.2
1365.5
1305.0
1499.5
1681.0
1869.5
1966.2
2089.5

2253.7
2304.7
2300.0

2399.0
2453.0
2514.0

2514.0

Wyoming -
UPL

14.3
26.3
32.9
38.4
48.3
84.0
0,0
0.0

0.0

0.0

0.0
0.0
0.0
0.0

0,0
0.0
0.0
0.0
0.0
0.0

0.0

Utah

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0

Pacilk;

Division

4244.3
4816.9
5465.2
6319.0
7346.7
6046.4

10873.9
13466.7
13567.5
13634.4
14793.8
15327.6
14941.4
14972.2
16588.0
15395.6
14004.5
14073.2
14255.8
14287.4

14287.4

Utah
Division

189.8
261.1
240.3
285.2
341.2
460.9
502.3
569.6
622.9
626.4
711.3
781.4
801.8
827.1
901.4
895.2
M6.2
853.2
877.8
880.6

aao.6

Total Corn n

4434.1
5078.0
5705.4
6604.2
7687.9
9507.2

11376.2
14036.3
14190.4
14260.9
15505.1
16109.0
15743.2
15799.3
17489.5
16290.8
14850.7
14926.4
15133.6
15168.1

15168.1

RAMPP3XH\|APPENDXH. XLW]SQCENTS.XLS PadllCoip RAMPP-3 Prooss SUPER GOOD CENTS: PagcH-39



Appendix H - Program Summaries: Medium Case Forecast

LOW INCOME - ALL STATES
SUMMARY REPORT
ALL COSTS IN REAL t. INCLUDES LINE LOSSES

CUMULATIVE

YEAR
1994
1995
1996

1997
1998

1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009
2010
2011
2012

2013
TOTAL

NET
ENERGY

MWa
2.1
2.9
3.7
3.9
4.2
4.3
4.4
4.6
4.7
4.8
4.9
5.0
5.2
5.3
5.4
5.5
4.3
4.4
4.5
4.7
4.7

(A)

ENERGY
Savings

MWh
18,626
25.475
32,424
34,564
36,705
37.771
38,837
39,902
40,968
42,034
43, 100
44.166
45.232
46,298
47,364
48,430
37,704
38.770
39, 836

40, 902

40,902
(B)

GROSS
MWa

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

(C)

GROSS
ENERGY

MWh
40,153
38,035
51,346
55,558
59,771
61,866
63.9S2
6S.057
68,153
70,248
72.344
74.439
76,535
78,630
80,726
82,821
73,125
75.220
77.316
79,411

(D)

3rd Party
FINANCE

w

(0
$0
$0
$0
»0
$0
$0
so
$0
»0
»0
»0
»0
»0
»0
»0
»0
$0
$0
$0
to

(E)

UTILITY
FINANCE

k$
$0
w

to
»0
to
$0
$0
*0
»0
$0
$0
»0
*0
$0
to
»0
»D
$0
$0
to
$0

(F)

UTILIP<
EXPENSE

kl
$707
$686
$738
$716
$695
$337
$337
»337
$337
$337
$337
$337
t337
»337
$337
$337
$337
»337
»337
»337

»8,597
(<S|

INCREMENTAL
PV

CUSTOMER REAL ESC
0 & M REVENUE

k$ k$
t707
»686
$738
$716
$695
$337
»337
t337
$337
$337
»337
$337
$337
»337
$337
»337
$337
(337
$337
$337

$8,597
|H|

»0
»0
»0
$0
*0
$0
$0
$0
$0
$0
$0
$0
$0
$0
»0
»0
$0
$0
$0
to

(I)

0 AL
MEASURE

COST
k$

$1.895
$1,739
$1,739
S1,739
$1,739

»864
(864
»864
»864
$864
i864
»864
$864
$864
$864
$864
$864
(864
$864
$864

$21.810
w

DEFERRED
OVERHEAD

k»
(»107)
$951
$951

(1.287
$1,287

$639
$639

»63S
$639

(639
»639
$639
$639
$639
»639
$639
$639

$639

$639
$639

$13,958
(K)

JOBS
COMPLETED

1,579
1,449
1.449
1.449
1,449

720
720
720
720
720
720
720
720
720
720
720
720
720
720
720

18,175
(I.)

DISCOUNT RATE 5.2%
TOTAL RESOURCE COS 29.3
UTILIPrCOST 8.1
UTAH % 40%

EIGHTED LIFE 30.0

ESC LOAN RATE
VE. ANNUAL ESC REVENUE, k$

DESIGN/AUDIT COST ADDER
ADMINISTRATIVE ADDER, DEFERRED
ADMINISTRATIVE ADDER, EXPENSE

9.2%
141.032

19%
20%

1%

FRACTION OF NET SALE
SUPP. SAVED ADDED
SUPP. COST ADDED
OTHER FINANCE

25%
15%
30%
50%

RAMPP3XHl[APDXHRES. XLW]LOWINC. XLS PacifiCorp RAMPP.3 Process inwiMm^F- p^na N-^n



Appendix H - Program Summaries: Medium Case Forecast

LOW INCOME - ALL STATES
PARTICIPANTS

YEAR

1994
1995

1996
1997
1998
1999
2000
2001
2002
2003

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

630
1, 130
1,630
2,130
2,630
2,945
3,260
3,574
3.889
4,204
4,519
4, 833
5, 148
5,463
5,778
6.0S3
6.407
6, 722
7, 037
7,352

85.374

California Washjn n Idaho - PPL

125
250
375
500
625
700
775
850
925

1,000
1,075
1.150
1,225
1,300
1,374
1,449
1.524
1,599
1,674
1.749

20,244

392
784

1, 176
1.568
1,960
2, 160
2.360
2,560
2,759
2,959
3, 159
3,359
3,559
3,759
3.959
4.158
4,358
4,558
4. 758
4.958

59,263

32
M

96
128
160
176
193
209
226
242
259

275
292
308
325

341
358
374
391
407

4,859

Idaho -

UPL

65
130

195
260
325
358
392
425
459
492
52G
559
593
626
660
693
727
760
794
827

9,867

Wyoming - Wyoming -
Montana PPL UPL Utah

35
70

105
140
175
192
210
227
245
262
280
297
315
332
350

367
385
402
420
437

5,249

300
600

900
1,200
1,500
1,563
1,626
1,689
1,752
1.815
1,878
1,941
2,004
2.067
2, 130
2, 193
2,255
2.318
2,381
2,444

Pacific

Division

1,214
2,298
3,382
4,466
5,550
6, 174
6, 797
7,421
8. 044

8. 668

9,291
9,915

10,539
11. 162
11,786
12. 409

13,033
13,656
14,280
14. 904

Utah Division Total Cam an

34,555 174,988

365
730

1.095
1,460
1,825
1,921
2,018
2, 114
2,211
2,307
2,404
2,500
2,596
2,693
2,789
2,886
2,982
3,079
3. 175
3.271

44,422

1,579
3. 028

4,477
5,926
7, 375
8,095
8,815
9.535

10,255
10,975
11. 695

12,415
13, 135
13.855
14,575
15,295
16,015
16, 735
17,455
18,175

219.410
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Appendix H - Program Summaries: Medium Case Forecast

LOW INCOME
EXPENSE, K$

ALL STATES

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
200S
2009
2010
2011
2012
2013

Total

Ore on California Washin ton Idaho-PPL

»0
(0
$0
to
$0

$147
(147
$147
$147
»147
t147
$147
$147
$147
t147
$147
$147
$147
(147
$147

$2,210

t29
t28
$36
»35
$35
$35
(35
$35
$35
»35
$35
»35
(35
$35
$35

»35
$35
$35
t35
$35

$689

$678
»657
$702
(681
seei

»94
$94
t94
S94
$94
$94
S94
(94
04
$94
$94
t94
*94
$94
$94

*4,783

$0
$0
to
$0
»0
*8
$8
$8
»8
$8
$8
M

»8
ss
*8
$8
*8
*a
$8
$8

$116

Idaho -

UPL

$0
$0
$0
$0
$0

(16
$16
{IS
$16
$18
$16
»16
»16
»16
$16
(16
<16
$16
(16
$16

$235

Montana

so
$0
$0
$0
$0
S8
*s
$8
M

$8
$8
*a
»8
*8
*a
$8
*s
»8
$8
»8

$123

Wyoming -
PPL

»0
»0
$0
»0
$0
w

»0
<0
»0
$0
»0
*0
$0
$0
to
$0
$0
*0
$0
$0

to

Wyoming -
UPL

»0
$0
to
$0
$0
(0
$0
»0
*0
$0
<0
$0
»0
»0
$0
(0
$0
M

$0
»0

$0

Utah

»0
to
$0
»0
»0

»29
»29
$29

(29
$29

»29
$29
$29
(29
»29
$29
$29
»29
$29
$29

$442

Pacific

Division

»707
»686
(738
$716
$695
»292
S292
$292
$292
i292
$292
(292
$292
(292
(292
$292
$292
»292
$292
»292

$7,920

Utah Division Total Corn an

$0
<0
»0
<0
»0

$45
t45
$45
t45
»45
$45
»45
$45
»45
*45
»45
$45
»45
$45
$45

$677

t707
$686
$738

$716
$695
$337
t337
$337
»337
»337
»337
»337
$337
»337
t337
»337
»337
$337
$337
$337

(8,597
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Appendix H - Program Summaries: Medium Case Forecast

LOW INCOME - ALL STATES
CUM. NET SAVINGS, MWa

YEAR

1994
1995
1996
1997
1998
1999

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

853.8

1531.5
2209.1
2886.7
3564.4
3991.0
4417.6
4844.2
5270.9
5697.5
6124.1
6550.7
6977.3
7403.9
7830.6
8257.2
8683.8
9110.4
9537.0
9963.6

9963.6

California Washin ton Idaho - PPL

134.1
268.2
402.3
536.5
670.6
751.0
831.4
911.8
992.2

1072.7
1153.1
1233.5
1313.9
1394.3
1474.7
1555.1
1635.5
1716.0
1796.4
1876.8

1876.8

SS5.4
1569.1
2353.1
3137.1
3921,1
4320.9

4720.6
5120.3
5520.0
5919.7
6319.5
6719.2
7118.9
751S.6
7918.4
8318.1
8717.8
9117.5
9517.2
9917.0

9917.0

34,3

68.7
103.0
137.3
171.7
189.4
207.1
224.7
2-12.4
260.1
277.8
295.5
313.2
330.9
348.6
366.3
384.0
401.7
419.3
437.0

437.0

Idaho -

UPL

67.7
135.5
203.2
271.0
338.7
373.6
408.5
443.4
478.3
513.2
548.1
583.0
617.9
652.7
687.6
722.5
757.4
792.3
827.2
862.1

862.1

Wyoming - Wyoming -
Montana PPL UPL

47.4
94.9

142.3
189.7
237.2
260.9
284.6
308.3
332.0
355.7
379.4
403.1
426.8
450.5
474.2
497.9
521.6
545.3
569.0
592.7

592.7

0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0

0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0,0
0,0

0.0

Utah

395.0
789.9

11B4.9
1579.8
1974.8
2057.7
2140.5
2223.4
2306.3

2389.2

2472.1
2555.0
2G37.8
2720.7
2803.6
2886.5
2969.4
3052.3
3135.1
3218.0

Pacific

Division

1955.2

3532.4
5209.9
6887.4
8564.9
9513.1

10.I61.2
11409.4
12357.5
13305.7
14253.8
15202.0
16150.1
17098.2
18046.4
18994.5
19942.7
20890.8
21839.0

22787,1

Utah Division Total Corn an

3218.0 22787.1

462.7
925.4

1388.1
1850.8
2313.5

2431.3
2549.1
2666.8
2784.6
2902.4
3020.2
3137.9
3255.7
3373.5
3491.3

3609.0

3726.8
3844.6
3962.3
4080.1

4080.1

2417,9
4457.8
6598.0
8738.2

10878.4
11944.4
13010.3
14076.2
15142.1
16208.0
17274.0
18339.9
19405.8
20471.7
21537.6
22603.6
23669.5
24735.4
25801.3

2G867.2

26867.2
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Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS RETRO
SUM MARY REPORT
ALL COSTS IN REAL ». INCLUDES LINE LOSSES

CUMULATIVE INCREMENTAL

YEAR
1994
1995
1996
1997
1998

1999
2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
2011
2012
2013

TOTAL

NET
ENERGY

MWa
0.8
1.7
2.7
3.8
4.9
8.3
8.3
9.7

10.2
10.7
10.7
10.7
10.7
10.7
10.7
in.7
10.7
10.7
10.7
10.7
10.7

ENERGY
SAVINGS

MWh
7, 307

15,311
23,315
33,322
43,329
55,331
72,281
85,081
89,583
94, 084
94,084
94,084
94,084
94.084
94, 084
94.0S4
94,084
94,084
94,084
S4.084
9-1,084

GROSS
MWa

0.8
1.7
2.7
3.8
4.9
6.3
8.3
9.7

10.2
10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.7
10.7

GROSS
ENERGY

MWh
7,307
8,004
8,004

10,007
10. 007

12,002
16,950
12,800
4,502
4,502

0

0

0

0

0

0

0

0

0

0

94,084

3rd Party
FINANCE

k»
$2,632
$2,885
(2.8B5
$3,606
(3,606
»4,333
»6,120
$4.626
$1,633
$1.638

$0
to
$0
$0
$0
$0
$0
$0
$0
$0

U39S8

UTILITY
FINANCE

k$
<0
$0
<0
$0
to
»0
$0
»0
$0
$0
<0
$0
to
$0
SO
to
$0
»0
$0
to
to

UTILITY
EXPENSE

k$
$95

»226
(223
»831
$813
»715

$1.010
(763
$270
$270

»0
»0
$0
$0
(0
$0
w

»0
<0
so

t5,216

CUSTOIUIE
R O&M

kt
(t351)
(»385)
(t385)
($481)
(t481)
(»578)
(»817)
(t617)
(»219)
«219)

$0
$0
$0
»0
$0
»0
$0
$0
fo
$0

$4,534

REAL ESC
REVENUE

k»
to
»0
M

w

»0
»0
»0
to
»0
»0
»0
(0
$0
to
$0
»0
to
$0
w

$0

AL
MEASURE

COST
k$

$2.832
$2,885
(2,885
$3,606
(3,606
$4,333
(6, 120
$4,626
»1,638
$1,638

»0
to
w

»0
$0
»0
»0
$0
to
$0

$33,966

DEFERRED
OVERHEAD

k»
$2,614
$2,595
t2, 533
$2,326
t2,268
$2,002
$2,827
$2.137

$757
$757

»0
<0
$0
»0
$0
<0
$0
$0
<0
$0

WO.B16

PENETRA-
TION
RATE

2.60%
2.85%
2.85%
2.85%
2.85%
2.85%
2.85%
2.85%
2. 85%

2.85%
2.85%
2.85%
2.85%
2.85%
2.85%
2.85»
2.85%
2.85%
2.85%
2.85%

3»

PARTICIPA
TION

HOMES
1,460
1,600
1,600
2,000
2.000
2. 403

3,394
2,566

sos
908

0

0

0

0

0

0

0

0

0

0

18,840

DISCOUNT RATE
TOTAL RESOURCE COS
UTILITY COST
UTAH %
WEIGHTED LIFE

19.9
23.0

ESC loan rate

ESC Term

verhead %.def
Expense %

NA
10

46%
17%

NPV OF ESC
PV OF 6.511.1NTERST

NPV OF 9% INTERST

0.6472
0.0000
0.2643
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Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS RETRO
INCREMENTAL GROSS SAVINGS, MWh

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
20B8
2009
2010
2011
2012
2013

Total

Ore on

7.011
7.011
7,011
7.011
7,011
8,299

12,448
8,299

0

0

0

0

0

0

0

0

0

0

0

0

64,100

California Washin ton Idaho-PPL

0

401
401
.101
401

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1,602

0

0

0

2,003
2. 003

2, 107
2, 107
2, 107
2, 107
2, 107

0

0

0

0

0

0

0

0

0

0

14.542

0

0

0

0

0

149
223
223
223
223

0

0

0

0

0

0

0

0

0

0

1,042

Idaho -

UPL

146
292
292
292
292
755

1, 133
1, 133
1, 133
1, 133

0

0

0

0

0

0

0

0

0

0

6,601

Wyoming - Wyoming -
Montana PPL UPL Utah

150
300
300
300
300
373
560
560
560
560

0

0

0

0

0

0

0

0

0

0

3,965

0

0

0

0

0

264
395
395
395
395

0

0

0

0

0

0

0

0

0

0

1.846

0

0

0

0

0

55
83
83

83

83

0

0

0

0

0

0

0

0

0

0

385

Pacific

Division

7, 161
7.712
7, 712
9,715
9, 715

11,192
15,734
11,585
3,286
3,286

0

0

0

0

0

0

0

0

0

0

87,098

Utah
Division

146
292
292
292
292

810
1,216
1,216
1,216
1. 216

0

0

0

0

0

0

0

0

0

0

6. 986

Total Corn an

7,307
8. 004

8. 004

10,007
10,007
12,002
16,950
12. 800

4,502
4. 502

0

0

0

0

0

0

0

0

0

0

94. 084
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Appendix H - Program Summaries: Medium Case Forecast

SUPER GOOD CENTS RETRO
PARTICIPATION

YEAR

1994
1995
1996
1997
1998
1999
2000

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

1,400
1,400
1.400
1,400
1,400
1,657
2,486
1,657

0

0

0

0

0

0

0

0

0

0

0

0

12.800

California Washin ton Idaho - PPL

0

80
80
80
80

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

320

0

0

0

400
400
421
421
421
421
421

0

0

0

0

0

0

0

0

0

0

2.904

0

0

0

0

0

30

45
45
45
45

0

0

0

0

0

0

0

0

0

0

208

Idaho -

UPL

30
60
60
BO
60

155
233
233
233
233

0

0

0

0

0

0

0

0

0

0

1,357

Montana

30
60
60
60
60
75

112
112
112
112

0

0

0

0

0

0

0

0

0

0

792

Wyoming - Wyoming -
PPL UPL Utah

0

0

0

0

0

54
81
81
81
81

0

0

0

0

0

0

0

0

0

0

379

0

0

0

0

0

11
17
17
17
17

0

0

0

0

0

0

0

0

0

0

79

Pacific

Division

1,430
1, 540

1.540
1,940
1,940
2, 236

3, 144
2,316

658
658

0

0

0

0

0

0

0

0

0

0

17.403

Utah
Division

30
60

60
60
60

167
250
250
250
250

0

0

0

0

0

0

0

0

0

0

1,436

Total Corn an

1,460
1,600
1. 600

2,000
2,000
2,403
3,394
2.566

908
908

0

0

0

0

0

0

0

0

0

0

18.840
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Appendix H - Program Summaries: Medium Case Forecast

WEATHERIZATION LOANS
SUMMARY REPORT
ALL COSTS IN REAL ». INCLUDES LINE LOSSES

CUMULATIVE

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

2013
TOTAL

ENERGY
MWa

0.4
0.7
1.1
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

ENERGY
Savings

MWh
3, 116
6,231
9,347

12,462
12,462
12,462
12,462
12,462
12.462
12,462
12,462
12.462
12,462
12,462
12,462
12,462
12,462
12.462
12,462
12,462
12462

GROSS

MWa
0.4
0,7
1.1
1.4
1.4
1.4
1,4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

GROSS
ENERGY

MWh
3. 116
3,116
3, 116
3, 116

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

12462

UTILITY
FINANCE

k$
»345
»345
t345
(345

6.
UTILITY

FINANCE
k$
$159
t159
$159
$159

UTILITY
EXPENSE

k$
$122
$122
$122
t122

INCREMENTAL
PV

UTUTr CUSTOMER
REBATE 0 8, M

k$ kt
$233 $909
$233 $909
»233 (909
$233 (909

0 A
MEASURE

COST
k$
»1,646
»1,646
»1,646
(1, 646

DEFERRED
OVERHEAD

k$
»400
$400
$400
$400

LOAN
PAYMENTS JOBS

kt COMPLETED
$93 1.038

$180 1,038
$262 1,038
(337 1,038

t1 379 $636 (490 $931 $6,583 (1,599 t872 4, 152

DISCOUNT RATE 5.2%
TOTAL RESOURCE COS 41.1
UTILITTCOST 19.4
NOMINAL RATE S%
WEIGHTED LIFE 0.0

RAMPP3XH11APDXHRESJ(LW]WXLOANS.XLS PacifiCorp RAMPP-3 Process WEATHERIZATION LOANS: Page H-49



Appendix H - Program Summaries: Medium Case Forecast

HOME COMFORT
SUMMARY REPORT
ALL COSTS IN REAL $, INCLUDES LINE LOSSES

CUMULATIVE

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

TOTAL

ENERGY
MWa

1.5
2.6
2.8
2.9
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1
3.1

ENERGY
Savings

MWh
13,255
23,140
24,421
25.702
26, 786
26,786
26, 786
26,786
26,786
26,786
26.786
26,786
26.786
26. 786

26,786
26, 786
26,786
26,786
26.786
26,786
26,786

GROSS
ENERGY

MWh
13,255
9,885
1,281
1.281
1,084

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

26,786

3rd Party
FINANCE

k$
»0
$0
»0
$0
to
to
$0
»0
to
SO
$0
to
$0
$0
$0
$0
»0
$0
to
$0
»0

UTILITY
FINANCE

k$
»0
$0
»0
$0
$0
to
$0
»0
<0
to
$0
so
$0
»0
»0
*0
$0
$0
$0
$0
*0

UTILITY
EXPENSE

k»
(1,939
(1,393

$246
<241
$214

$0
»0
$0
$0
$0
$0
$0
(0
$0
*0
$0
$0
$0
$0
$0

$4,032

INCREMENTAL
PV

CUSTOME REAL ESC
R COST REVENUE,

KS
(»310)
($230)

(t30)
(»29)
($25)

<0
»0
so
$0
to
to
to
to
$0
*0
(0
»0
to
to
»0

$624

11$
$1,150
(1,979
$2,083
(2,183
$2,266
$1,116

»287
$183

$82
to
to
»0
so
<0
»0
$0
to
w

to
$0

OTAL
MEASURE

COST
k»
»6.283
$4,532

$568
(549
(450

$0
$0
$0
»0
$0
»0
$0
$0
$0
»0
»0
»0
<0
to
<0

(12.382

DEFERRED
OVERHEAD

k»
$19
$19
$12
$12
$11
w

$0
w

to
$0
$0
to
to
$0
»0
$0
$0
$0
$0
<0

$73

PENETRA-
TION
ftATE

9%
7%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

JOBS

COMPLETED
2,242
1,672

217
217
183

0

0

0

0

0

0

0

0

0

0

Q

0

0

0

0

4,531

DISCOUNT RATE
OTAL RESOURCE COST

UTILITlfCOST
UTAH %

EIGHTED LIFE

0.0%
52.2 mills/kWh
22.6 mills/kWh

0%
23.0

ESQ LOAN RATE
ESC TERM

OVERHEAD, DEFERRED
OVERHEAD, EXPENSE

1.3%
5.7

2%
45%

RAMPP3XHl[APDXHRES.XLW]HOMECOMF.XLS Pisif-if'1'nm OA^flPP-^ D-



Appendix H - Program Summaries: Medium Case Forecast

RESIDENTIAL RETROFIT PROGRAMS, W/0 OR. STATUTORY PROGRAMS
SUMMARY REPORT
ALL COSTS IN REAL $. INCLUDES LINE LOSSES

CUMULATIVE INCREMENTAL

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

TOTAL

PEAK
SAVINGS

MW
6.5

10.7
13.5
15.9
ia.2
20.3
23.3
25.5
26.4
27.3
27.5
27.7
27.9
28.0
28.2
28.4
26.6
26.8
27.0
27.1
27.1

GROSS
ENERGY

MWh
61,656
78,367

101,904
118,346
134. 590

148,688
167. 733
182.629
189,226
195,823
197.S19
200, 014
202,110
204,205
206,301
208,396
198,700
200. 795

202. 891

204,986
204,986

ENERGY
Savings

MWh
40,129
65, 807
82.983
97,352

111,524
12-1,592
142,608
156,474
162,042
167.608
1S8.675
169. 741
170,807
171.873
172.939
174,005
163,279
164. 345

165. 411

166,476
166,476

GROSS
MWa

4.6
7.5
9.5

11.1
12.7
14.2
16.3
17.9
18.5
19,1
19.3
19.4
19.5

19.6

19.7
19.9
18.6
18.8

18.9

19.0
19.0

GROSS
MWh
61,656
16.711
23,537
16,441
16,244
14,038
19,045
14.896
6,597
6,597
2.096
2,096
2. 096

2,096
2,096
2,096

(9, G98)
2. 096

2. 096

2.096
204,986

3rd Party
FINANCE

k$
»0
$0
»0
$0
<0
*0
$0
$0
»0
to
SO
to
<0
*0
(0
to
M

$0
$0
to
to

UTILITY
FINANCE

w

$6,283
$4,532

$568
$549
$450

*0
»0
$0
$0
*0
»0
»0
$0
to
*0
»0
*0
$0
$0
to

$12,382

UTILIPC
EXPENSE

k»
t2.B63
(2,427
»1.330
$1,910
* 1,844
(1, 174
»1,469
$1,223

$730
$730
$459
»459
»459
»459
$459
»459
$459
$459
$459

f459
(20,293

CUSTOMER
O&M

k$
$1,910
$3,267
$3,468
»4,429
$4.433
$4,441
$5,989
SA,ea4
$2,105
$2.105

$686
$686
$686
$686
»686
(686
$686
$686
$686

sese
(43,704

REAL ESC
REVENUE.

k$
S1.152
t1,983
$2,089
»2.192
$2,276
$1,124

»293
(187
(84

$0
$0
$0
$0
w

$0
»0
$0
w

$0
»0

MEASURE
COST

k$
(11,004

$9,349
$5,385
$6,088
$5. 988

$5,390
$7, 177
$5,684
J2.696
(2,696
$1,058
$1,058
$1,058
$1,058
$1,058
(1,058
$1,058
$1.058
t1.058
t1,058

»72, 035

DEFERRED
OVERHEAD

k$
»8,145
$5,469
$5, 711
$4,597
$4,168
$3,664
(4,486
$3,724
»1,558
$1,558

$801
»801
$801
$801
$801
$801
t801
$801

$801
.(801

$51,088

8%
13%
16%
18%
20%
22%
24%
26%
28%
29%
30%
30%
31%
32%
32%
34%
35%
36%

38%

39%
39%

AUDITS
W/0 JOBS

12. 039

8, 635

652
652
585

0

13
2,553
1,514

0

0

0

0

0

0

1.819
1,805
1, 789
1. 775

1, 761
35,592

A ION
JOBS

COMPLETE
D

7.260
6.700
5,245
5.645
4. 573

4,064
5,055
4,227
2,569
2,569
1,661
1,661
1.661
1.661
1,661
1,661
1,661
1,661
1. 661

1,661
64,517

DISCOUNT RATE
TOTAL RESOURCE COST
UTILITY COST
UTAH %

EIGHTED LIFE

54.2
30.4

23.0

RAMPP3XHI|APDXHRES. XLW]RESRETRO. XLS PacifiCorp RAMPP-3 Process RESIDENTIAL RETROFIT: Page H. 51



Appendix H - Program Summaries: Medium Case Forecast

DEMAND SIDE BIDDING IN OREGON
SUMMARY REPORT
ALL COSTS IN REAL », INCLUDES LINE LOSSES

CUMULATIVE INCREMENTAL

YEAR
1994
1995
1996
1997
1998
1999
2000
2001

2002
2003
2004
2005

2006

2007
2008
2009

2010
2011
2012
2013

TOTAL

ENERGY
MWa

0.5
1.1
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6

CApAcirr
MW

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0

ENERGY
Savings

MWh
4, 416
S,225

14.034
14,034
14, 034
14.034
14,034
14,034
14.034
14,034
1-1,034
14,034
14.034
14.034
14,034
14,034
14,034
14, 034

14.034
14,034
14,034

GROSS
MWa

0.5
1.1
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6
1.6

GROSS
ENERGY

MWh
4, 416
4,809
4,809

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

14.034

3rd Party
FINANCE

kt
»0
$0
$0
»0
*0
$0
$0
to
to
»0
*0
$0
»0
$0
to
to
w

$0
to
$0
$0

UTiLirr
FINANCE

k$
$0
$0
to
to
»0
$0
to
$0
»0
»0
$0
*0
$0
$0
$0
$0
sa
»0
$0
»0
$0

uTiurr
EXPENSE

k$
»0
$0
»0
to
»0
$0
$0
»0
»0
$0
*0
»0
$0
$0
(0
$0
$0
»0
$0
<0
$0

CUSTOMER

O&M
k»

($309)
(t336)
($336)

*0
$0
»0
$0
<0
»0
$0
to
$0
$0
*0
»0
»0
$0
to
»0
$0

$981

INITIAL
PAYMENT

k$
»627
»S83
$683

»0
»0
$0
to
$0
»0
$0
$0
»0
»0
$0
»0
$0
$0
to
$0
»0

PROG S
s

PAYMENTS
k$

$0
t63

$131
$199
$199
$513
$478
$410

<0
»0
$0
»0
»0
$0
$0
$0
»0
»0
so
»0

$1,993

DEFERRED
OVERHEAD

k$
$40
$40
S40

<s
$5
»5
$5
(5
*0
$0
»0
<0
»0
SO
$0
$0
(0
$0
»0
*0

$145

PARTICIPA-
TION

HOMES
2, 755
3,000
3,000

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

8,755

DISCOUNT RATE
TOTAL RESOURCE COST 37.0

UTILITY COST 42.9
UTAH % 40%

EIGHTED LIFE

RAMPP3XHI(APDXHRES. XLW]DSB OR. XLS Pqrjfinnm RAh^pp. '< pr



Appendix H - Program Summaries: Medium Case Forecast

DEMAND
SUMMARY
ALL COSTS IN

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
2011
2012
2013

TOTAL

SIDE BIDDING IN UTAH
REPORT
REAL $, INCLUDES LINE LOSSES

CUMULATIVE
N

ENERGY
CAPACIF/ Savings

MW
0.0

ENERGY
MWa

1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3

1,3
1.3
1.3
1.3
1.3
1.3
1.3
1.3

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

MWh
11,792
11,792
11,792
11,792
11.792
11.792
11,792
11,792
11,792
11,792
11,792
11.792
11.732
11,792
11,792
11, 792
11,792
11,792
11,732
11.792
11,792

GROSS
MWa

1.3
1.3

1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1.3
1,3
1.3
1.3
1.3
1.3

GROSS
ENERGY

MWh
11,792

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

11.792

3rd Party
FINANCE

k$
$0
$0
w

w

«0
to
»0
$0
$0
$0
$0
$0
to
$0
$0
$0
$0
$0
»0
»0
$0

UTILITY
FINANCE

kt
»0
*0
to
$0
$0
»0
to
$0
»0
$0
$0
$0
<0
$0
<0
$0
$0
$0
»0
M

$0

UTILITY
EXPENSE

k$
to
to
w

$0
»0
*0
*0
$0
»0
$0
$0
so
*0
*0
»0
$0
$0
$0
»0
<0
$0

INCREMENTAL
NPV

CUSTOMER
O&M

kt
($1. 201)

$0
$0
$0
*0
$0
»0
to
$0
to
»0
$0
»0
$0
$0
$0
$0
»0
SO
$0

$1, 201

INITIAL
PAYMENT

kt
$2,655

$0
$0
$0
to
$0
»0
to
so
(0
$0
$0
w

<0
SO
*0
to
$0
»0
*0

PROG S
s

PAYMENTS
w

$0
$0
»0
$0
$0
*0
to
$0
*0
SO
10
to
$0
$0
»0
»0
to
$0
$0
$0
$0

DEFERRED
OVERHEAD

kt
so
$0
»0
$0
$0
$0
$0
*0
»0
$0
$0
$0
»0
$0
»0
»0
*0
$0
(0
$0
$0

PARTICIPA-
TION

HOMES
10,720

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

10,720

DISCOUNT RATE
TOTAL RESOURCE COS -9.1
UTILin'COST -17.6
UTAH % 40%

EIGHTED LIFE

RAMPP3XH<(APDXHRES. XLUV]DSB_UT. XLS PacjfjCorp RAMPP-3 Process DEMAND SIDE BIDDING UTAH: Page H-53



Appendix H - Program Summaries: Medium Case Forecast

WATER HEATER CONTROLLER PROGRAM
SUMMARY REPORT
ALL COSTS IN REAL ». INCLUDES LINE LOSSES

CUMULATIVE

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
200S
2007
2008
2009
2010
2011
2012
2013

TOTAL

INCREMENTAL
NP

CUSTOMER

DISCOUNT RATE
OTAL RESOURCE COS 37.3

uTiurr COST 37.3
UTAH % 0%

EIGHTED LIFE

ESC LOAN RATE
VE. ANNUAL ESC REVENUE. k$

DESIGN/AUDIT COSTADDER
DMINISTRATIVE ADDER. DEFERR

ADMINISTRATIVE ADDER, EXPENS
15%

5%

RAMPP3XHIIAPDXHRES. XLW]WHLC. XLS PacifiCorp RAMPP-3 Process WATER HEATER CONTROI I FRR- P^^ i-i-c'd



Appendix H - Program Summaries: Medium Case Forecast

WATER HEATER CONTROLLER PROGRAM
PROGRAM PENETFiATION

YEAR

1994

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

0. 0%

0.0%
0.0%
0.0%
5.0%
10.0%
10.0%
10.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%

35. 0%

California Washin n Idaho - PPL

0.0%
0.0%
0.0%
0.0%
0. 0%

5.0%
10.0%
10.0%
10.0'»
0. 0%

0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
O.OKi
0.0%

35. 0%

0.0%
0.0%
0.0%
0.0%
0.0%
5.0%
10.0%
10.0%
10.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0,0%
0.0%
0.0%

35.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0,0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%
0, 0%

0.0%

Idaho -

UPL

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0. 0%

0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

Montana

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

Wyoming
PPL

O.OSt
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0.0%
0.0%
0.0%
0, 0%

0. 0%

Wyoming
UPL

0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%

0.0%
0.0%
0. 0%

0.0%
0.0%

0.0'it

Utah

0.0%
0.0%
0.0%
0.0%
0.0%
n.o%
0.0%
0.0%
0. 0%

0, 0%

0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%
0, 0%

0.0%

RAMPP3XH\IAPDXHRES. XLW]WHLC.XLS PacifiCorp RAMPP-3 Process WATER HEATER CONTROLLERS; PageH-55



Appendix H - Program Summaries: Medium Case Forecast

WATER HEATER CONTROLLER PROGRAM
PARTICIPATION

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2010
2010
2011
2012

Total

Or on

0

0

0

0

14,478
29.238
29,638
30.245

0

0

0

0

0

0

0

0

0

0

0

0

103.59S

California Washin ton Idaho-PPL

0

0

0

0

0

1,286
2,596
2,641
2,692

0

0

0

0

0

0

0

0

0

0

0

9,214

0

0

0

0

0

3, 724
7, 572
7, 728
7,932

0

0

0

0

0

0

0

0

0

0

0

26.957

Idaho

UPL
Wyoming - Wyoming

Montana PPL UPL Utah
Pacific

Division

0

0

0

0

14.478
34,248
39,806
40,614
10,624

0

0

0

0

0

0

0

0

0

0

0

139,770

Utah
Division

Total
Corn an

0

0

0

0

14,478
34,248
39,806
40,614
10,624

0

0

0

0

0

0

0

0

0

0

0

139.770
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Appendix H - Program Summaries: Medium Case Forecast

APPLIANCE RETROFIT FOR OTHER CUSTOMERS
INCLUDES OREGON H-PRO HEAT PUMPS THRU 1998
SUMMARY REPORT
ALL COSTS IN REAL S, INCLUDES LINE LOSSES

CUMULATIVE INCREMENTAL

YEAR
1994

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2011
2012
2013

TOTAL

ENERGY
MWa

4.6
5.3
6.0
6.8
7.5
7.8
8.1
8.4
8.8
9.2
9.5
99

10.4
10.8
11.2
11.5
11.8
12.1
12.4
12.6
12.6

CAPACITY
MW

8.8
10.2
11.6
13.0

14.3
14.9
15.5
16.2
16.9
17.6
18.3
18.1
19.9

20.8
21.6
22.2
22.7
23.2

23.8
24.3
24.3

ENERGY
Savings

MWh
39. 960

46, 49S
52,868
59.136
65,295
67,896
70,756
73,834
76,931
80.158
83,563
87,112
90,760
94,531
98,536

100. 999

103. 380

105,793
108,244
110,692
110,692

GROSS

MWa
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

GROSS

ENERGY
MWh

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

3rd Party
FINANCE

k»
»0
$0
<0
$0
$0
$0
$0
»0
$0
$0
»0
$0
$0
$0
$0
$0
$0
$0
$0
»0
$0

UTiurr
FINANCE

k$
10
»0
»0
to
$0
<0
$0
to
$0
$0
$0
w

»0
<0
$0
$0
»0
w

$0
to
$0

UTILITC
EXPENSE

kt
*1.162

$660
$657
$618
(616
$36
$36
$36
(34
(33
t32
»31
$29

»28
(27
(26
$25
(25
»25
»25

»4. 163

CUSTOMER
COST

k$
($6, 854)
(»2,991)
(»2,775)
($2,558)
(W.341)
(t1, 818)
(»1,620)
(t1, 420)
(11,226)
($1,031)

($835)
(»B40)
(t447)
(»253)

(»57)
($40)
(»23)

(»4)
$15
$34

$26,883

REAL ESC
REVENUE

k$
»0
so
so
$0
so
w

SO
»0
w

$0
(0
$0
$0
(0
<0
$0
$0
»0
M

*0
*0

0 A

MEASURE
COST

k»
$11,809

$2,618
$2,593
$2,578
$2,559

$713
$725
$727
$682
$658
$641
$616

$583
(554
$549
$527
$505

$504
$504
$498

(31, 143

DEFERRED
OVERHEAD

k»
(9.466
$1, 796
$1.767
$1,743
$1,720

$475
$472
$476
»450
»424
$411
$391
$363

$339
$332
$316
t299
$296
$295
»292

$22,123

PENETRA-
TION
RATE

7.0%
0.9%
0.9%
0.9%
0.9%
0.2%
0.2%
0, 2%

0.2%
0.2%
0. 2%

0. 2%

0. 2%

0.2%
0.2%
0.2%
0. 2%

0. 2%

0.2%
0.2%

13.8%

ffOF

HOMES
115.077

15,175
15,175
15,175
15.175
15.175
15,175
15,175
15,175
15.175
15,175
15.175
15,175
15,175
15, 175
15. 175

15.175
15.175
15.175
15,175

403,400

DISCOUNT RATE 5.2%
TOTAL RESOURCE COST 29.3
UTILITY COST 8.1
UTAH % 40%
LIFETIME 7.0

ESC LOAN RATE
VE, ANNUAL ESC REVENUE, k$

DESIGNIAUDIT COSTADDER
DMINISTRATIVE ADDER, DEFERRED
DMINISTRATIVE ADDER, EXPENSE

9.2%
(41,032

19%
20%

1%

FRACTION OF NET SALES
SUPPLEMENTAL SAVED ADDED
SUPPLEMENTAL COST ADDED
OTHER FINANCE

25%
15%

30%
50%

RAMPP3XH11APDXHRES. XLW1APPLIANC. XLS PacjfjCorp RAMPP-3 Process Paga H.57



Appendix H - Program Summaries: Medium Case Forecast

APPLIANCE RETROFIT FOR OTHER CUSTOMERS
PROGRAM PENETRATION

YEAR

1994
1995
1996
1997
1998
1999

2000
2001
2002
2003

2004
2005
2006
2007
2008
2009

2010
2011
2012
2013

Ore on California Washin on Idaho - PPL

9. 719%
1.488%
1.492%
1.502'X,
1.513%
0.182%
0.205%
0.252%
0.240%
0.226%
0.240%
0.240%
0.224%
0.2) 6'X,
0.242%
0.214%
0.187%
0.185%
0.185%
0. 184%

8.405%
2.070%
2.045%
2.059%
2.084%
1.439%
1.624%
1.997%
1.897%
1. 790%
1.897%
1.899%
1. 772%
1.711%
1.915%
1.697%
1.478%
1.462%
1.464%
1. 457%

9.403%
1.041%
1.024%
1.013%
1.006%
0.208%
0.231%
0.240%
0.267%
0. 260%

0.266%
0.266%
0.255%
0.252%
0.260%
0.243%
0.226%
0.222%
0.221%
0. 210%

9. 624%

1.130%
1. 121%
1.117%
1. 110%
0.267%
0.327%
0.358%
0.348%
0.319%
0. 333%

0.327%
0.308%
0.297%
0. 320%

0.288%
0.247%
0.248%
0.242%
0. 230%

Idaho -

UPL

9. 787%
1.179%
1.116%
1.109%
1.102%
0.222%
0.268%
0.278%
0.272%
0.249%
0.257%
0.260%
0.249%
0.242%
0.252%
0.239%
0.219%
0.216%
0. 216%

0.212%

Wyoming - Wyoming -
Montana PPL UPL

9.780%
1. 122%
1.115%
1.107%
1. 100%
0.206%
0.222%
0.298%
0.246%
0.242%
0.266%
0.272%
0.262%
0.266%
0.309%
0.270%
0.223%
0.226%
0.234%
0. 247%

9. 704%
1.084%
1.067%
1.056%
1. 052%

0.103%
0.132%
0.153%
0.129%
0. 131%

0.131%
0.131%
0.126%
0.123%
0.126%
0.121%
0. 116%
0.116%
0.116%
0. 115%

9. 744%

1.083%
1.081%
1.078%
1.085%
0.097%
0.090%
0.108%
0.086%
0.096%
0. 103%

0.099%
0.090%
0.092%
0. 106%

0.111%
0.108%
0.108%
0.113%
0. 109%

Utah

9. 568%

1. 093%

1.077%
1.072%
1.051%
0.220%
0.271%
0.271%
0.238%
0.261%
0. 262%

0. 262%

0.264%
0.267%
0. 282%

0.272%
0.265%
0.270%
0.275%
0. 270%

RAMPP3XH\IAPDXHRES. XLW]APPLIANC.XLS PacifiCorp RAMPP-3 Process



Appendix H - Program Summaries: Medium Case Forecast

APPLIANCE RETROFIT FOR OTHER CUSTOMERS
INCREMENTAL GROSS SAVINGS, MWh

YEAR

1994
1S9S
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Oregon
(w/o

showers

8,211
1,841
1,8'I2
1.851
1,861

462
490
546
532

516
532
533
514
505
536
504
471
469
470
469

23,155

California Washin ton Idaho - PPL

2,494
437
423
414
405
239
260
299
297
297
310
314
307
305
325
209
187
185
186
187

8.080

7, 026
1.024

980
944
914
504
540
564
602
607
621
627
621
621
630
279
264
261
260
250

18,141

589
90
87
84
81
44
48
51
51
50
51
51
51
50
53
25
23
23
22
22

1,548

Idaho -

UPL

2.506
354
331
320
311
142
159
169
177
180
191
199
203
207
215
100
95
94
95
95

6, 145

Montana

1,666
250
243
236
230
118
125
143
137
140
148
152
152
155
165

73
63
64
65
67

4,394

Wyoming -
PPL

3,431
534
518
507
502
236
265
293
296

316

336
354
367
379
393
161
158
159
160
160

9,526

Wyoming -
UPL

433
66
64
63
62
27
27
29
28
30
31
32
32
33
34
14
14
14
15
15

1,064

Utah

13,605
1, 940

1.883

1,850
1,791

828
945
983

977
1,092
1, 185
1,287
1,400
1.515
1,654
1,097
1.104
1,143
1,177
1,182

38.638

RAMPP3XH<[APDXHRESJtLW]APPLIANC. XLS PacifiCorp RAMPP-3 Process Page H-59



Appendix H - Program Summaries: Medium Case Forecast

APPLIANCE RETROFIT FOR OTHER CUSTOMERS
MEASURE COST, K$

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Oregon
(w/o

showers

$4,195
$1,299
$1,320
$1,342
$1,367

(148
$156
$172
$168
$163
»168
(168
»163
$160
$169
»160
(151
»150
$150
$150

$11,920

California Washin on Idaho - PPL

$439
$101
$97
»94
t90
$56
$56
$60
$56
(52
$51
$49
$45
$41
$42
$38
$34
$33
»33
$33

»1,501

$1,21G
$240
$22S
$217
»206
»112
$106
$99
(93
$85
$78
$70
t62
$5.(
$47
$45
$43
*42
t41
(39

$3,123

$103
$21
$20
»19
$18
$10
»9
$9
»8
*8
»7
»6
$6
$5
$-1
»4
t4
$4
$4
$3

Idaho -

UPL

»472
$93
$87
$84
$80
»41
$40
$38
t35
t32
»29
»27
$24
$21
$19
(18
*17
»17
»16
$16

Wyoming - Wyoming -
Montana PPL UPL

$270 $1. 205

$317
$60
158
»56
$53
$27
(26
$25
$23
(21
$20
$18
»16
(14
$13
t12
$11
$11
$11
$11

$803

(827
$138
$134
»129
$126

$51
$50
$49
$45
$43
»40
$38
$35
$32
$30
»29
»29
(29
$2S
$28

»1,910

(97
(17
»16
$16
$15
$6
t6
IG
$5
t5
$5
»4
S4
$3
$3
$3
*3
*3
»3
»3

$223

Utah

$4,144
SB43
$633
$621
$604
<2G2
»275
»268
$248
(250
»243
»236
$230
$224

$222
$218
$214
t216
t217
$215

»10,187

RAMPP3XHI(APDXHRES. XLW]APPLIANC. XLS PacifiCorp RAMPP-3 Process Paae H-60



Appendix H - Program Summaries: Medium Case Forecast

APPLIANCE RETROFIT FOR OTHER CUSTOMERS
NPV O&M COST, K$

YEAR

1994
1995
1996
1997
1996
1999
2000
2001
2002
2003

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Oregon
(W/0

showers

(»363)
(*2)
ffl)
(»1)
»0

$39
$40
$'13
$43
$42
$43
$43
$-12
t41
$43
$41
$40
$40
»40
t40

t251

California Washin ton Idaho - PPL

(t619)
($302)
(»280)
($259)
($237)
($192)
($172)
($153)
($133)
(*113)
(*93)
«7'1)
(S54)
(»35)
(»15)
(»13)
(»10)

(»7)
(»5)
(t2)

»2, 768

($1,814)
(»8BS)
($820)
($755)
($689)
(»556)
($'196)
(t-t37)
($377)
($318)
(»259)
($200)
($141)

($82)
(M2)
ff18)
($13)

($9)
«4)
<1

$7,893

((151)
(*")
«68)
($63)
(»58)
(S46)
($42)
($37)
(t32)
«27)
«22)
(t17)
«12)

(*7)
(»2)
(t2)
(»2)
91)
Ifl)
to

$663

Idaho -

UPL

($637)
($308)
($286)
(»263)
(*2. t0)
(t194)
($173)
($153)
«132)
«112)

(»92)
(»71)
(t51)
«31)
(t11)
«B)
S6)
(».!)
(»2)
$0

$2.77

Wyoming - Wyoming -
Montana PPL UPL

($410)
($198)
($183)
ff169)
($154)
($124)
($111)

($98)
((85)
((")
($59)
($46)
($33)
(»20)

($7)
(»5)
(»1)
(t3)
($1)
»0

(1,780

($660)
($301)
($279)
(»258)
(t236)
($187)
($168)
«148)
($128)
($109)

($89)
($70)
($50)
(t31)
($12)

 

ltt)
(W)
(»S)
(t4)
(»2!

$2,756

($89)
(t41)
($38)
($35)
(t32)
($26)
($23)
(i20)
($18)
(t15)
(t12)
(t10)

ST)
(M)
(*1)
(»1)
(t1)
«1)
(i1)
»0

376

Utah

($2, 110)
(t880)
(»ei8)
(»756)
($694)
($531)
($475)
($419)
($363)
($307)
ff252)

 

196)
($141)

(»85)
ff30)
(*24)
(»18)
($13)
(t7)
(»2)

8,120

RAMPP3XHIIAPDXHRES. XLW1APPLIANC. XLS PacifjCorp RAMPP-3 Process Page H-81
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Appendix H - Program Summaries: Medium Case Forecast

APPLIANCE RETROFIT FOR OTHER CUSTOMERS
INCREMENTAL INCENTIVE, K$

YEAR

1994
1995
1996
1997
1998

1999
20oa
2001
2002

2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Oregon

(w/o
showers

$3,547
(616
fern
»585
$571
$252
»248
$251
»235
»220
(212
$201
$185
t171
$167
$158
»14S
$147
(146
$145

California Washin ton Idaho - PPL

M10
»74
t72
»70
$68

$35
»36
<40
$38
$36
t36
$35
$33
$31
$33
$30
$27
$27
»27
»26

$1,147
$176
$169
»162
»1S6
(66
»G4
$62
$61

$57
$54
$51
$47
$44
$42
$40
t39
$38
$38

$37

597
$15
$15
»14
$14

$6
»6
»6
$6
»5
$5
$5
i4
»4
$->
$4
$3
$3
<3
»3

Idaho -

UPL

(448
$70
$66
$64
$62
$25
t2S
$25
$23
t22
t21
$20
$18
$17
$16
»16
(15
$15
$15
»15

Wyoming - Wyoming -
Montana PPL UPL

$301
$46
$45
»43
t42
$16
$16
$17
»15
$14
*14
$13
$13
»12
t12
»11
»10
$10
$10
$10

$803
%lie
$113
(111
$108

$35
$36
$37
»34
$33
»32
$31
$30
$29
»28
$28
$27
»27
$27
$27

04
$14
$13
(13
$13

$4
$4
t4
»4
»4
»4
$3
»3
$3
$3
$3
t3
(3
t3
t3

Utah

13,851
$380
$376
t371
$366

»0
$0
$0
$0
$0
»0
»0
w

$0
»0
»0
$0
<0
$0
$0

RAMPP3XH<[APDXHRES.XLW]APPLIANC.XLS PacjfiCorp RAMPP-3 Process Page H-63



Appendix H - Program Summaries: Medium Case Forecast

APPLIANCE RETROFIT FOR OTHER CUSTOMERS
PEAK, MW INCL LINE LOSS

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Utah

0.5
0.6
0.6
0.7
o.s
0.8
0.9
0.9
1.0
1.1
1,1
1.2
1.2
1,3
1.4
1.1
1,4
1.5
1.5
1.5

1.5

1.3
1.5
1.7
1.9
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
3.0
3.1
3.2
3.3

33
3.4
3.4
3.5

3.5

0.1
0.1
0.1
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.3
0.3
0.3
0,3
0.3
0.3
0.3
0.3

0.3

0.5
0.5
0.6
0.7
0.7
0.8
0.8
0.8
0.9
0.9
0.9
1.0
1.0
1.0
1.1
1.1
1.1
1.1
1.2
1.2

1.2

0.3
0.4
0.4
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.7
0.7
0.7
0.7
0.8
0.8
o.a
0.8
0.8
0.8

0.8

0.7
0.8
0.9
0.9
1.0
1.1
1.1
1.2
1.3
1.3
1.4
1.4
1.5
1.6
1.7
1.7
1.7
1.8
1.8
1.8

1.8

2.6
3.0
3.3
3.7
4.0
4.2
4.3
4.5
4.7
4.9
5.2
5.4
5.7
6.0
8.3
6.5

6.7
6.9
7.1
7.4

7.4

RAMPP3XHt[APDXHRES. XLW]APPLIANC. XLS PacifiCorp RAMPP-3 Process Pane H-fi4



Appendix H - Program Summaries: Medium Case Forecast

INDUSTRIAL
SUMMARY REPORT
ALL COSTS IN REAL $, INCLUDES LINE LOSSES

CUMULATIVE INCREMENTAL

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010
2011
2012

2013
TOTAL

ENERGY
MWa

6.7
17.6
35.3
59.0
89.4

104.2
119.0
133.8
148.6
163.4
178.3
193.1
204.2
215.3
224.3
233.3
242.3

251.2
259.1
266.9
266.9

|A)

CAPACITf
MW

7.0
18.3
36.8
61.5
93.1

108.5
123.9
139.4
154.8
170.3
185.7
201.1
212.7
224.3
233.6
243.0
252.3
261.7
269.9

278.1
278.1

(B)

ENERGY
Savings

MWh
58,684

154, 263
309,543
516,833
782,776
912,570

1.042,363
1, 172,157
1,301,950
1,431,743
1.561,537
1,691.330
1. 788. 639

1,885,948
1.964,677
2,043. 407
2,122.136
2. 200, 866

2. 269, 640

2,338,414
2338,414

1C)

GROSS
MWa

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

(D)

GROSS
ENERGY

MWh
58,684
95,580

155,279
207,290
265,944
129,793
129.793
129,793
129.793
129.793
129.793
129.793

97. 309

97,309
78,730
78.730
78. 730

78.730
68,774
68.774

2,338,414
(E)

3rd Party
FINANCE

k$
$0
$0
$0
*0
$0

tlS.114
(18.114
$18.114
(18, 114
$18, 114
(18, 114
$18,114
$13.511
$13,511
$10,777
$10,777
$10,777
$10,777
0,381
$9,381

$215.692
(F)

UTILITY
FINANCE

k»
»5,662
$7,039
$8,417
fsja4

»11, 171
$18,114
$18, 114
»18,114
$18, 114
$18.114
$18, 114
$18.114
$13.511
$13,511
$10,777
S10.777
110,777
$10.777
$9.381
$9,381

$257,776
(0)

UTILITY
EXPENSE

w

(591
$729
(822
$960

$1,053
$348
(348
(348
$348
$348
1348
$348

$260
$260
$207
$207
$207
$207
$180
$180

$8,303
(HI

CUSTOMER
O&M

k$
»0
to
to
to
$0
to
»0
»0
$0
$0
$0
to
»0
»0

$5,662
$7,039
$8.417
$9,794

(11.171
$34.834
(76,918
(II

REAL ESC
REVENUE,

k$
$682

»1,507
S2.471
$3,569
$4,797
$8.S34

$12,738
(16,514
$20,166
$23,698
$27,113
$30.417
$32,545
(34.604
»35.962
i36.862
(37,233
$37,025
$35. 903

$34,094

(J)

0 AL
MEASURE

COST

k$
$5,662
$7. 039

*8,417
»9,794

$11. 171

$34.834
$34,834
(34,834
$34,834
$34,834
$34,834
$34.834
$25,984
$25.984
$20.726
120,726
120,726
»20,726
(18,041
$18,041

$456,876
(K)

DEFERRED
OVERHEAD

k»
t4,685

»11,564
$21,275
$27,184
$32,699

$1,393
$1,393
11,393
$1,393
$1.393
$1,393
$1.393
$1,039
»1,039

8829
$829
»829
$829

»722
$722

(113,999
|L)

PENETRA-
TION
RATE

1.42%
2.31%
3, 75%
5.01%
6. 42%

3.13%
3. 13%
3. 13%
3. 13%
3. 13%
3. 13%
3. 13%
2.35%
2.35%
1.90%
1.90%
1.90%
1. 90%

1. 66%

1.66%
2%

(Ml

NUMBER OF
PARTICIPANT

s

20
32
52
69

89

43
43
43

43
43
43
43
32
32
26
26
26
26

23

23
779

(N)

DISCOUNT RATE 5.2%
TOTAL RESOURCE COST 23.0
UTILITY COST 4.8
UTAH % 50%
ECU TERM 15.0

ESC LOAN RATE
AVE. ANNUAL ESC REVENUE, kt
DESIGN/AUDIT COSTADDER

DMINISTRATIVE ADDER, DEFERRED
DMINISTRATIVE ADDER, EXPENSE

8.5%
$59,258

19%
20%

1%

PROGRAM SAVINGS, % OF SALES'
DMIN OVERHEAD%=
DMIN EXPENSE%-
EIGHTED LIFETIME-

PERCENT OTHER FINANCE

7.7%
4%
1»

20.7
50%
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Appendix H - Program Summaries: Medium Case Forecast

INDUSTRIAL
INCREMENTAL GROSS SAVINGS, MWh

YEAR

1994
1995
1996
1997
1898
)999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

16,638
29.193
31,082
48,515
72,590
24, 786
24, 786
24. 786
24, 786
24.786
24. 786
24. 7SS

8.262
8.262
8^62
8,262
8,262
8,262
8,262
8,262

437,619

California Washin ton Idaho - PPL

2,243
2,243
2.243
2,243
2.243

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

7, 768
9,987

12.207
14,426
16,646

5,237
5,237
5,237
5,237
5.237
5,237
5,237
5.237
5,237
2,618
2,618
2,618
2,618
2,618
2,618

0

0

0

0

0

462
462
462
462
462
462
462
462
462
462
462
462
462
462
462

Idaho -

UPL

0

0

0

0

0

10,675
10,675
10,675
10,675
10.675
10.675
10,675
10,675
10,675
10,675
10,675
10,675
10,675
10.675
10,675

Wyoming - Wyoming -
Montana PPL UPL

0

0

0

0

0

1.097
1,097
1,097
1,097
1. 097

1,097
1,097
1,097
1,097
1,097
1,097
1,097
1.097
1,097
1.097

8,120
7,631

31,407
41,154
50,902
29, 867

29,867
29,867
29,867
29,867
29,867
29,867
29, 867
29, 867
29. 867

29. 867

29,867
29. 8S7
19, 911
19,911

0

0

0

0

0

9,788
9,788
9.788
9.788
9.788
B.788
9.788
9,788
9,788
9,788
9,788
9.788
9, 788
9, 788
9.788

Lteh

23,914
46,525
78,340

100,951
123,562
47,882
47,882
47,882
47,882
47, 882

47,882
47,662
31,921
31,921
15. 961

15.961
15. 961

15.961
15,961
15. 961

Pacific

Division

34,770
49.055
76. 939

106,339
142,381

61, 448

61.448
61,448
61,448
61.448
61,448
61,448
44, 924
44, 924
42. 306

42,306
42,306
'(2,306
32,350
32. 350

Utah
Division Total Corn an

23,914
46. 525

78. 340

100,951
123,562
68,345
68,345
68,345
68,345
68,345
68. 345

68,345
52, 384
52,384
36,424
36,424
36,424
36,424
36,424
36,424

11,217 123,873 6,925 160,123 16.453 567,306 146,824 868.074 1, 163,393 1,175,021

58,684
95,580

155,279
207, 290
265,944
129,733
129, 793
129. 7S3
129,793
129. 793

129,793
129,793

97,309
97.309
78,730
78.730
78,730
78,730
68.774
68,77-4

2,338,414
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Appendix H - Program Summaries: Medium Case Forecast

INDUSTRIAL
DEFERRED COST, K$

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

$2.996
$5,166
(a. iso

$10,075
<11,843
$4.089
$4,228
$4,371
$4,520
$4.674
$4, 833

*4,997
*1,714
»1,772
$1.806
t1,868
(1,931
t1,997
$2,057
(2, 127

(85,252

California Washin ton Idaho-PPL

$306
»306
$306
$306
$306

<0
SO
M

»0
»0
<0
»0
*0
$0
$0
$0
$0
<0
$0
(0

$1.071
t1,377
$1,683
»1,989
»2,295

t864
(893
$924
»955
$987

$1.021
$1,056
$1,086
$1,123

$572
$592

$612
$633
$652
$674

$0
$0
$0
»0
$0

$76
$79
$81
$84
$87
$90
$93
$96
(99

$101
$104
(108
t112
(115
t119

Idaho -

UPL

$0
$0
$0
$0
»0

S1,761
(1,821
$1,883
*1,947
$2,013
t2,081
i2,152
$2,214
12,289
»2,334
$2,413
t2,495
$2,580
$2,658
$2,748

Wyoming - Wyoming -
Montana PPL UPL

$0
$0
to
*0
$0

tiai
$187
$193
$200
(207
$214
$221
$227
$235
$240
$248
$256
t265
$273
$282

$1,479
$3.187
$5,460
$6,971
»8,401
$4,927
(5,094
(5.267
$5,446
$5,632
$5,823
$6,021
$6,194
$6,405
$6,529
»6, 7S1
»6,981
17,218
(4, 958
$5,127

$0
$0
$0
<0
$0

$1,615
$1,669
$1.726
$1.785
$1,846
$1. 908

(1.973
»2,030
$2,099
t2.140
$2,213
$2.288
$2,366
»2.437
(2,520

Utah

$4,495
$8.567

t14.053
117,638
$21,024
»7.896
$8, 167
$8,445
t8,732
t9,028
$9,335
$9,653
$6,620
$6,845
$3,489
$3,608
$3,730
t3,857
$3,974
$4.109

Pacific

Division

(5, 852
$10,037
$15,639
$19,341
$22,846
(10,136
$10,481
»10,837
$11.206
$11.587
$11. 980

t12,3S8
»9,317
$9,634
$9.248
$9.563
$9,888

t10,224
»8,055
$8,329

Utah
Division

$4,495
$8,567

$14,053
t17,638
»21, 024
$11,274
»11,657
$12,053
$12,463
$12,887
$13,325
$13,778
$10.864
$11,234

$7,962
»8,233
$8,513
$8,803
$9.070
$9,378

(1, 530 $21, 060 (1, 444 $33, 388 $3, 431 $113, 870 $30, 615 $163.269 $226, 587 $227. 272

Total Corn an

110,348
$18,604
$29,692
$36,979
>43,870
»21,410
$22,138
(22,890
523,669
124,473
$25,306
$26,166
(20, 181
$20,867
$17,211
$17,796
$18,401
119.027
(17, 125
(17, 707

$453,859
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Appendix H - Program Summaries: Medium Case Forecast

INDUSTRIAL
INCREMENTAL ESC REVENUE, K$

YEAR

1994
1995
1996

1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Ore on

$184
$394
$630
$895

$1,190
S2,111
$3,064
$4,049
$5,068
$6,121
$7,210
»8,336
$8,725
$9,126
$9.541
$9.786
»9,835
»9,664
$9,243
$8.544

California Washin ton Idaho-PPL

$37
*75

»114
»155
$197
t197
(197
»197
$197
$197
S197
(197
»197
$197
$197
$160
$85
»0
»0
$0

»129
$300
$517
$782

(1, 098
»1,293
$1,494
$1,703
$1,918
(2. 141
$2,371
»2,G09
(2, 855
t3, 110
$3,241
»3.248
$3,089
$2,717
»2,085
$1,143

$0
$0
<0
$0
$0

»11
$22
$34
»46
»59
$72
$85
$99

(113
$121
$128
$136
»145
t153
$162

Idaho -

UPL

*0
»0
fO
$0
»0

»305
$620
$946

11,283
»1,631
$1,991
»2,364
$2, 7-19
$3, 147
$3,559
»3,984
$4,425
t4,680
(5,350
$5. 837

Wyoming - Wyoming -
Montana PPL UPL

»0
$0
<0
$0
»0

$40

(81
$124
»168
$214
(261
$310
$360
$412
»4es
$522
$580
(639
»701
$7G5

*74
$18S
»346
$549
(802

(1,949
$3,134
$4,360
$5,627
$6. 938

$8,293
t9,684

$11, 142
»12,640
$14.189
(15,717
(17,185
(18,552
$19, 183
»i9.eoi

*0
$0
fo
$0
»0

t403
$820

$1.252
$1,697
K.159
»2,635
»3, 128
»3,638
$4,165
$4,710
(S.273
$5,856
(6,458
$7,081
»7, 725

Utah

(258
»G01

(1,034
»1,564
$2,196
»4,132
(6, 135
$8,205

$10.3-16
$12.55S
»14,84B
$17,214
$18,846
$20,533
(21,405
$22,048
(22,380
$22,310
(21, 7-12
(20,577

Pacific

Division

$424
t957

»1,608
$2.382
$3,288
$5,601

' »7,993
$10,467
$13,025
$15, 669

118,404
»21,231
$23,379
t25,599
$27,756
(29,562
$30, 911
$31.717
$31,366
00,214

Utah
Division

$258
»601

»1,034
$1,564
$2.196
fl.Sfl
S7.575

$10,402
$13. 326

$16,349
$19,474
$22,706
(25,232
$27, 8-1.1
$29. 673

»31.306
$32,660
(33,648
$34. 174
$34.139

Total Corn an

$682
$1,558
<2,642
$3,946
$5,484

<10,442
$15,568
$20. 869

$26. 350

$32. 018

(37,878
i'13,937
i48,611
(53,443
$57, 429

$60.868
(63,571
$65,364
(65,539
$64. 354
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Appendix H - Program Summaries: Medium Case Forecast

INDUSTRIAL
CUM. CAPACITY, MW

YEAR

1994
1995

1996
1997
1998
1999

2000
2001
2002
2003

2004

2005
2006
2007
2008

2009
2010
2011
2012
2013

Total

Or Utah

0.3
0.6
0.8
1.1
1.4
1.4
1.4
1.4
1,4
1.4
1,4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4
1.4

1.4

1.0
2.2
3.7
5.5
7.6
8.2
8.9
9.5

10.2
10,8

11.5
12.1
12.8
13.4
13.7
14.1
14.4
14.7
15.0
15.4

15.4

0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.2
0.2
0.3
0,3

0.4
0.5
0.5
0.6

0.6
0.7
0.7
0.8
0.9

0.9

0.0
0.0
0.0
0.0
0.0
1.3
2.6
4.0
5.3
6.6
7.9
9.3

10.6
11.9
13.2
14.6
15.9
17.2
18.5
19.9

19.9

0.0
0.0
0.0
0.0
0.0
0.1
0.3
0.4
0.5
0.7
o.s
1.0
1.1
1.2
1.4
1.5
1.6
1.8
1.9
2.0

2.0

0.9
1,8
5.4

10.1
15.9
19.3

22.7
26.1
29,5
32.9

36.3
39.8
43.2
46.6
50.0
53.4

56.8

60.2

62.5
64.8

64.8

0.0
0.0
0.0
0.0
0.0
1.1
2.2
3.4
4.5
5.6
G.7
7.8
8.9

10.1
11.2
12.3
13.4
14.5
15.6
16,8

16.8

2.8
8.4

17.7
29.7
44.4
50.1
55.8
61.5
67.2
72.9
78.6

84.2
88.0
91.8

93.7

95.6
97.5
99.4

101.3
103.2

103.2

Pacific

Division

4.2
10.2
19.5
32.3
-19.4
56.8
64.1
71.4
78.7
86.1
93.4

100.7
106.0
111.3
116.2
121.2
126.1
131.1
134.9
138.7

138.7

Utah
Division

2.8
8.4

17.7
29.7
44.4
52.5
60.7
68.8
76.9
85.1
93.2

101.3
107,6
113.8
118.2
122.5
126,8
131.2
135.5
139.9

139.9

Total Corn an

7.1
18.6
37.2
62.0
93.8

109.3
124.7
140.2
155.7
171,1
186.6

202.1
213.6
225.1
234.4

243.7
253.0
262.3
270.4
278.6

278.6
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Appendix H - Program Summaries: Medium Case Forecast

IRRIGATION PROGRAM
SUMMARY REPORT
ALL COSTS IN REAL $. INCLUDES LINE LOSSES

CUMULATIVE

YEAR
1994
1995
1996
1997
1998
1999
2000
2001
2002

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

TOTAL

NET
ENERGY

MWa
0.4
0.8
1.3
1.6
2.0
3.2
4.3
5.4
6.6
7.7
8.9

10.0
11.1
12.3
13.4
14.5
15.7
16.8
18.0
19.1
19.1

CAPACIT/
MW

0.4
0.9
1.3
1.7
2.1
3.3
4.4
5.6
6.8
8.0
9.1

10,3
11.5
12.6
13.8
15.0
16.2
17.3
18.5
19.7
19.7

ENERGY
Savings

MWh
3,694
7.389

11.083
14,448
17,814
27, 773
37, 733
47,692
57,652
67, 611
77,570
87,530
97,489

107,449
117,408
127,368
137,327
147.287
157.246
167.206
167,206

GROSS
MWa

0.4
0.8
1.3
1.6
2.0
3.2
4.3
5.4
6.6

7.7
8,9

10.0
11.1
12.3
13.4
14.5
15.7
16.8
18.0
19.1
19.1

GROSS
ENERGY

MWh
3,694
3,694
3.694
3.365
3,365
9,959
9,959
9. 959

9,959
9,959
9.959
9,959
9,959
9,959
9,959
9,959
9.959
9.959
9,959
9,959

167,206

OTHER
INVESTMT

k$
$0
$0
*0
$0
$0

$832
1832
»832
(832
$832
$832
$832
(832
$832
$832
(832
»832
»832
$832
$832

$12.475

UTILITf
FINANCE

k»
$599
t589
$578
$279
»279
$878
$878
$878
»878
(878
$878
$878
1878
M7S
(878
$878
$878
$878
»878
(878

»1S,493

UTiLirr
EXPENSE

k»
$56
$6G
$56
$66
»56
$58
$58
$58
$58
$58
$58
$58
t58
(58
$58
$58
$58
$58
$58
(58

$1.172

INCREMENTAL
NP

CUSTOMER
O&M

k$
($289)
($289)
«289)

to
$0
so
(0
»0
$0
»0
$0
»0
$D
to

$599
$589
$578
(279
$279

$1.710
(3.168

REAL ESC
REVENUE,

k$
»66

$128
$188
$212
»236
$324
$410
$493
$573
$651
$726
$798
$868

$936

$1,002
(1.025
$1,010

(960
$896
$821

0 AL
MEASURE

COST
k$
$599
$589
»578
$279
$279

$1,710
$1,710
»1710
$1. 710

$1,710
$1,710
t1, 710
$1.710
t1, 710
$1,710
(1,710
$1.710
$1.710
$1,710
(1.710

$27.968

DEFERRED
OVERHEAD

k»
tiw
»140
$140
$140
$140
»658
$658
<658
»658
»6S8
(658
»658
»658
$658
1658
»658
»6S8
$658
sess
$658

t10,571

PENETRA-
TION
RATE

0.6%
1.2%
1.8%
2.3%
2.9%
4.5%
6.0%
7.6%
9.2%

10.8%
12.4%
14.0%
15.6%
17.2%
18.8%
20.4%
22, 0%

23.6%
25.2%
26.8%

27%

NUMBER OF
PARTICIPANTS

1

1

1

1

1

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

56

DISCOUNT RATE 5.2%
TOTAL RESOURCE COS 21.2
UTILITY COST 8.6
UTAH % 47%
ESC TERM 15.0

ESC LOAN RATE
AVE. ANNUAL ESC REVENUE, U
MEASURE COST, $/1ST YR KWH=

DMINISTRATIVE ADDER. DEFERRED
DMINISTRATIVE ADDER, EXPENSE

7.0%
$4,513

0.185
39%

3%

PROGRAM SAVINGS, % OF SALES'
SUPPLEMENTAL SAVED ADDED
SUPPLEMENTAL COST ADDED
OTHER FINANCE

13. 6%

RAMPP3XHI(APDXHIND. XLW]IRRIG. XLS PacifiCoro RAMPP-3 Process



IRRIGATION PROGRAM
PROGRAM PENETRATION

Appendix H - Program Summaries: Medium Case Forecast

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

0.2%
0.2%
0.2%
0.0%
0,0%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%

23. 1%

California Washin on Idaho-PPL

6.0%
s.o%
6.0%
6.0%
6.0%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%

52. 7%

O.B%
0.0%
0.0%
0.0%
0.0%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%

22.5%

0.0%
0.0%
0.0%
0.0«
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.016

0.0%

Idaho -

UPL

0.0%
0.0%
0.0%
0.0%
0.0%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%

22.5%

Montana

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0.0%

Wyoming
PPL

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0. 0%

Wyoming
UPL

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0. 0%

0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

0. 0%

Utah

0.0%
0.0%
0.0%
0.0%
0.0%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%
1.5%

22. 5%
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Appendix H - Program Summaries: Medium Case Forecast

IRRIGATION PROGRAM
INCREMENTAL GROSS SAVINGS, MWh

YEAR

1994

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on California Washin ton Idaho - PPL

329
329
329

0

0

2,489
2,489
2,489
2,489
2.489
2,489
2,489
2,489
2,489
2,489
2,489
2,-189
2.-189
2,489
2.489

38,320

3,365
3,365
3,365
3,365
3. 365

936

936
936
936
936
93S
936
936
936
936
936
936
936
936
936

30,873

0

0

0

0

0

1,287
1,287
1.287
1,287
1,287
1.287
1.287
1,287
1,287
1.287
1,287
1,287
1,287
1.287
1,287

19, 311

Idaho -

UPL

0

0

0

0

0

4,048
4,048
4.048
4,048
4,048
4,048
4,048
4, 048
4,048
4,048
4,048
4,048
4,048
4,048
4,048

60, 713

Wyoming - Wyoming -
Montana PPL UPL Utah

0

0

0

0

0

1, 199
1, 199
1. 199

1, 199
1, 199
1, 199
1, 199
1, 199
1.199
1, 199
1, 199
1, 199
1, 199
1, 199
1, 199

17,989

Pacific

Division

3.694
3,694
3,694
3,365
3. 365

4, 713
4,713
4.713
-1.713
4,713
4,713
4.713
4, 713
4,713
4.713
4, 713
4, 713
4.713
4,713
4, 713

88,504

Utah
Division

0

0

0

0

0

5,247
5,247
5,247
5,247
5.247
5,247
5,247
5,247
5,247
5.247
5,247
5,247
5,247
5,247
5,247

78,702

Total Corn an

3, 694

3, 694

3. 694

3,365
3,365
9,959
9,959
9,959
9,959
9. 959

9. 959

9. 959

9,959
9. 959

9. 959

9.959
9.959
9,959
9,959
9,959

167,206

RAMPP3XHI(APDXHIND. XLW]IRRIG. XLS PacifiCoro RAMPP-3 Prnc^«;



Appendix H - Program Summaries: Medium Case Forecast

IRRIGATION PROGFIAM
MEASURE COST, K$

Total

$320
$309
$299

$0
SO

»422
$422
$422
$422
$422
$422
$422
$422
$422
$422
$422
$422
$422
(422
$422

$7,262

$279
$279
$279
t279
$279
(154
»154
$154
$154
$154
$154
t154
$154
$154
$154
»154
(154
$154
$154
$154

$3,713

$0
$0
$0
to
»0

t215
»215
$215
$215
t215
$215
t215
$215
»215
»21S
$215
»215
$215
$215
$215

»3,219

to
»0
$0
$0
»0
»0
so
*0
»0
to
»0
<0
<0
»0
$0
$0
so
so
$0
$0

(0
»0
*0
»0
»0

»707
t707
»707
$707
$707
$707
»707
$707
$707
$707
$707
»707
(707
»707
t707

$0 $10,607

w

»0
to
$0
»0
»0
<0
*0
*0
*0
»0
<0
$0
»0
»0
$0
$0
»0
$0
$0

$0

$0
$0
$0
»0
*n
<0
$0
$0
$0
$0
SO
to
$0
$0
»0
»0
$0
»0
to
$0

*0

w

»0
$0
to
$0
$0
$0
$0
»0
»0
$0
»0
»0
$0
so
$0
$0
to
$0
$0

$0

Utah

*0
$0
$0
»0
so

t211
»211
$211
(211
$211

(211
(211
$211
(211
(211
$211
$211
»211
S211
$211

Pacific

Division

t599
(589
$578
$279
$279
$791
(791
t791
$791
$791
$791
(791
$791
$791
$791
$791
$791
$791
$791
$791

Utah
Division

$0
*0
»0
$0
$0

$918
$918
1918
$918
$918

(918
(918
$918
$918
$918
$918
$918
(918
(918
$918

$3,167 $14, 193 $13,775

Total Corn an

t599
$589
$578
$279
(279

(1,710
(1,710
t1,710
$1, 710
$1,710
»1,710
(1, 710
$1,710
$1,710
$1,710
(1,710
$1,710
*1,710
»1,710
$1,710

»27,968
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Appendix H - Program Summaries: Medium Case Forecast

IRRIGATION PROGRAM
EXPENSE, K$
NOMINAL $'s

YEAR

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

2004
2005
2006
2007
2006

2009
2010
2011
2012
2013

Total

Ore on

$0
$0
$0
»0
SO

$17
$18
$18
S19
t19
$20
$21
$21
$22
$23
$24
$25
»25
$26
$27

(325

California Washin ton Idaho-PPL

$56
$66
$56
$66
»56
$37
»38
$40
<41
$42
$44
»45
»47
(48
$50
$52
$54
$55
(57
$59

$1,010

$0
$0
»0
$0
to
is
$9
$9

»10
$10
$10
<11
$11
$11
$12
$12
$12
$13
$13
S14

t165

to
to
(0
$0
»0
*0
»0
<0
$0
»0
$0
to
»0
»0
»0
»0
to
to
»0
»0

*0

Idaho -

UPL

M

»0
»0
»0
»0

(28
»29
S30
»31
»32
$34
$35
$36
$37
$38
$40
»41
»42
»44
$45

$544

Wyoming - Wyoming -
Montana PPL UPL Utah

$0
*0
»0
$0
$0
$0
»0
$0
$0
$0
w

$0
$0
$0
<0
$0
$0
»0
*0
to

»0

»0
*0
$0
$0
$0
<0
$0
»0
»0
$0
$0
$0
$0
»0
$0
$0
$0
$0
<0
$0

$0

$0
$0
to
*0
$0
to
$0
$0
»0
to
$0
$0
*0
$0
$0
$0
»0
«0
$0
$0

$0

»0
$0
$0
$0
$0
»8
S9
(9
$9

$10
»10
$10
t11
$11
$11
$12
t12
t13
»13
$14

$163

Pacific

Division

(56
$66
$56
$66
$56
»G3
$65
(67
$69

$72
t74
(77
*79
$82
$85
$88
$90
04
S97

$100

$1,500

Lltah
Division

»0
*0
$0
»0
$0

$37
$38
»39
»41
t42
»44
$45
$47
$48
S50
»52
»53
$55
$57
$59

$707

Total Corn an

$56
see
$56
$66
$56

$100
$103
(106
$110
t114
$118
$122
»126
i130
$135
$139
$144
(149
$154
$159

»2,207
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Appendix H - Program Summaries: Medium Case Forecast

IRRIGATION PROGRAM
INCREMENTAL ESC REVENUE, K$

YEAR

1994
1995
1996
1997
1998
1999
2000

2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Or on California Washin ton Idaho - PPL

$39
(77

$116
$116
$116
$176
$238
$302
$369
$437
(508
$582
$658
$736
t817
»863
$872
$847
$824
$804

$34
$68

$104
S141
i180
$202
t225
$248
$272
i298
$324
(350
$378
$407
(437
$434
$397
$326
»218
»73

$0
$0
$0
$0
»0

$31
(62
$95

(129
»163
$200
$237
$276
$315
$357
»399
»444
M89
$536
»5S5

to
»0
$0
$0
$0
$0
»0
$0
$0
»0
$0
$0
to
$0
$0
so
*0
$0
»0
$0

Idaho -

UPL

*0
<0
to
so
$0

(101
(205
$312
$424
$539
(658
$781
$908

$1,039
$1,175
»1.316
t1,461
$1,612
$1,767
$1,928

Wyoming - Wyoming -
Montana PPL UPL

»0
$0
$0
<0
to
to
$0
so
*0
»0
M

to
$0
*0
<0
*0
»0
w

*0
»0

$0
$0
»0
$0
$0
*0
<0
*0
$0
$0
»0
»0
<0
to
»0
$0
»0
»0
»0
$0

$0
SO
to
$0
so
$0
$0
$0
$0
»0
VS
$0
»0
$0
to
(0
w

$0
$0
$0

Utah

»0
»0
$0
SO
»0

$30
t61
$93

t12B
$161
t196
(233
$271
$310
t3S1
»393
(436
»481
$528
$576

Pacrfic

Division

$72
S145
»220
»257
(296
»408
$525
»645
$770
$89S

$1.031
(1,169
$1,311
»1,458
*1,611
»1.696
$1,713
»1,661
$1,578
$1.463

Utah
Division

$0
»0
$0
to
$0

»131
$266
$406
$550
»699
$854

$1.014
(1. 179
$1,350
»1,526
$1,709
$1,898
$2,033
(2,295
»2.S03

Total Corn an

t72
t145
$220
$257
»296
$539
$790

$1,051
$1.320
$1,598
$1,885
(2.183
$2,490
(2,808
»3.137
$3,405
$3, 611
»3, 754
$3,873
$3. 966
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Appendix H - Program Summaries: Medium Case Forecast

IRRIGATION PROGRAM
CUM. NET SAVINGS, MWa

YEAR

1994
1995
1996
1997
1S98
1999
2000
2001
2002
2003

2004

2005
2006
2007
2008
2009
2010
2011
2012
2013

Total

Ore on

0.0
0.1
0.1
0.1
0.1
0.4
0.7
1.0
1.2
1.5
1.8
2.1
2.4
2.7
3.0
3.2
3.5
3.8
4.1
-1.4

4.4

California Washin ton Idaho-PPL

0.4
0.8

1.2
1.5
1.9
2.0
2.1
2.2
2.3
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3,4
3.5

3.5

0.0
0.0
0.0
0.0
0.0
0.1
0.3
0.4
0.6
0.7
0,9

1.0
1.2
1.3
1.5
1.6
1.8
1.9
2.1
2.2

2.2

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

Idaho -

UPL

0.0
0.0
0.0
0.0
0.0

0.5
0.9
1.4
1.8
2.3
2.8
3.2
3.7
4.2
4.6
5.1
5.5
6.0
6.5
6.9

6.9

Wyoming - Wyoming -
Montana PPL UPL Utah

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0

0.0
0.0

0.0
0.0
0.0
0.1
0.3

0.4
0.5
0.7
0.8
1.0
1.1
1.2
1.4
1.5
1.6
1.8
1.9
2.1

2.1

Pacific

Division

0.4
0.8
1.3
1.6
2.0
2.6
3.1
3.6
4,2
4.7
5.3
5.8
6.3
6.9
7.4
8.0
8.5
9.0
9.6

10.1

10.1

Utah
Division

0.0
0.0
0.0
0.0
0.0

0.6
1.2
1.8
2.4
3.0
3.6

4.2
4.8
5.4
6.0
6.6
7.2
7.8
8.4
9.0

9.0

Total Corn an

0.4
0.8
1.3
l.e
2.0
3.2
4.3
5.4
6.6
7.7
8.9

10.0
11.1
12.3
13.4
14.5
15.7
16.8
18.0
19.1

19.1

RAMPP3XH\|APDXHIND. XLW]IRRIG.XLS PacjfiCorp RAMPP-3 Process IRRIGATION: PageH.61
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APPENDIX I - Demand Side Resource Two Year Ac uisition Plan

The following tables provide detailed unit and savings targets by program area by state
for 1994 and 1995. Residential and commercial subtotals are included for each table.

The tables each have six columns. The first column is the program name, the second is
the definition of units, such as homes, square feet, etc., the third is the number of units,
the fourth is the MWH savings target, the fifth is the aMW and is calculated by taking
MWH savings divided by 8760 hours per year and rounded to the nearest one-tenth, and
the final column is the company budget. The budget is total deferred expenditures
including company funded loans and program operation expense. The budget is not
utility cost since it includes the loan dispersements to program participants for Energy
Service Contracts and is not net of the ESC payments.





Demand Side Resource Two Year Acquisition Plan

1994

Total Company

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Total!,.1:'-;;", ,, :;i!l,;ii:l, ;. li

UNITS
Homes

Homes

Homes

# UNITS
3, 142

16, 075
1, 215

Appliances 10, 163

Sq. Ft.
Sq. Ft.

n/a

4,731, 845
933, 417

MWII
SAVE<GS

15,201
31, 180

2, 003
2,499

50.883
22, 932
18, 702
41, 634
56, 344

aMW
1.7
3.6
0.2
0.3
5.8
2.6
2.1
4.8
6.4

BfUGET
Def/O&M
(Million $)

$8. 66
$10.44
$1.78

$.57
$21. 45

$7. 35
$4.04

S11. 39
$9.59

|^8|86W1. l|||Qi Q:|$4Z.43!;

1995

Total Corn any

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

rafat-^M^'SKS

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

# UNITS
3, 604
2, 829
1,215

10, 317

5, 364, 326
2,240, 201

MWH
SAVINGS

17,513
15, 556
2,023
2,505

37, 597
25, 261
36, 933
62, 194

101, 731

aMW
2.0
1.8
0.2
0.3
4.3
2.9
4.2
7.1

11.6

BUDGET
Def/O&M
(Million $)

$7. 83
$5. 89
$1. 84

$. 59
$16, 15

$7. 55
$7. 61

$15. 16
$15. 95

|%I,522i:|, :N:?.23sQ^;i';<:-$47;2'7^

February 14, 1994 PacifiCorp RAMPP-3 Technical Analysis Page 1-1



Demand Side Resource Two Year Acquisition Plan

1994

PROGRAM
New Residential

Existing Residential
Low Income

Appliances

Residential Total

New Commercial

Existing Commercial
: (aoitimei-ciali'Total

Industrial

Totals'11,, :;1 1, ;1

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

California

# UNITS
139
225
100
248

63, 625

MWH
SAVINGS

618
1, 355

150
55

2, 178
320

0

: . 13120i,

2, 990

:;l~,,,, -S;,zt88:l:l

aMVV
0.1
0.2
0.0
0.0
0.2
0.0
0.0

l;lii,&-i
0.3

i.®,;

BUDGET
Def/O&M
CMilIion $)

$.38
$. 99
$. 13
$.01

$1. 51
$. 10
$. 00

-1;; ^s:
$. 75

"K36L.

1995

California

1'ROGRAM
New Residential

Existing Residential
Low Income

Appliances

Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Tot^^S^S^K'e

UNITS
Homes

Hoines

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

# UNITS
200
110
100
247

86, 814

MWH
SAVINGS

871
555
150
54

1, 630
445

0

445
2, 990

::-: ;^S, 06Si:

aMW
0.1
0.1
0.0
0.0
0.2
0.1
0.0
0.1
0.3

il";QJSi!

BUDGET
Def/O&M
(Million S)

$.42
$. 32
$. 13
$. 01
$.87
$. 13
$. 00
$. 13
$.76

^iilw^

February 14, 1994 PaciflCorp RAMPP-3 Technical Analysis Page 1-2



Demand Side Resource Two Year Acquisition Plan

PROGRAM UNITS
New Residential Homes

Existing Residential Homes
Low Income Homes

Appliances Appliances
Residential Total

New Commercial Sq. Ft.
Existing Commercial Sq. Ft.

Commercial Total

Industrial iVa

TataSS::^':'^^^y^ ^S:::. '^

1994

Idaho

# UNITS
156
25
25

246

73, 315

MWH
SAVINGS

1, 116
109
24
69

1, 318
501

0

501
2, 634

'S:M^5y

aMW
0.1
0.0
0.0
0.0
0.2
0.1
0.0
0.1
0.3

:'i!'t0.5i

BLUGET
Def/O&M
(Million $)

$. 44
$. 03
$. 03
$.01
$. 51
$. 16
$. 00
$. 16
$. 67

, lt!i$:te35;::,;:

1995

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Total: :,. ::sl ::l::;, :;:.:

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

Idaho

# UNITS
209

60
25

244

106,368

MWH
SAVINGS

1, 515
259

44
68

1, 886
724

0

724
7, 884

K<:';:-::;:10,494;

aMVV
0.2
0.0
0.0
0.0
0.2
0.1
0.0
0.1
0.9

'. WM

BUDGET
Dcf/O&M
(Million $)

$. 45
$. 07
$.04
$. 01
$.57
$. 21
$.00
$. 21

$1. 23

iii?:;s;$z.oi

February 14, 1994 PacifiCorp RAMPP-3 Technical Analysis Fage 1-3



Demand Side Resource Two Year Acquisition Plan

PROGRAM
New Residential

Existing Residential
Low Income

Appliances

Residential Total

New Commercial

Existing Commercial
eommercial^TotaI

Industrial

Totals " . ', l::i., :l<.. :':;:,

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

1994

Montana

# UNITS
66
25
15

168

33, 503

MWH
SAVINGS

415
109
29
41

594
144

0

144
0

,, 'SSSs

aMW
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0

',ilQa~':

BUDGET
Def/O&M
(Million $)

$. 17
$. 03
$.03
$. 01
$. 24
$.05
$.00
$. 05
$. 00

^. ^ms^,

PROGRAM
New Residential

Existing Residential
Low Income

Appliances

Residentialjrptal

New Commercial

Existing Commercial
Commercial Total

Industrial

Totak. m^M. ^^^

; 1995

Montana

(JNI'l-S # UNITS
Hoines

Hoines

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

67
60
15

168

40,290

MWH
SAVINGS

351
259

29
41

680
175

0

175
0

aMW
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0

:I^IG;

BUDGET
Def/O&M
(Million $)

$. 14
$.07
$.04
$. 01
$.26
$.05
$.00
$.05
$.00

"X.M3B.

February 14, 1994 PaciflCorp RAMPP-3 Technical Analysis Pase 1-4



Demand Side Resource Two Year Acquisition Plan

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
commercial Total

Industrial

Total^:;s;":s:'.., l..!^:i;%:i,.

1994

Oregon

UNITS # UNITS
Homes 2, 264

Homes 2, 150

Homes 550

Appliances 6, 109

Sq. Ft.
Sq. Ft.

n/a

1, 621, 316
933, 417

MWII
SAVLNGS

10, 070
8, 349

825
2, 127

21.371
7,524

13, 402
20,926
12, 755

BUDGET
Def/O&M

aMW (Million$)
1. 1 $5. 94
1. 0 $2. 65
0. 1 $. 68
0.2 $. 51
2. 4 $9. 77
0. 9 $2. 34
1. 5 $2. 69
2. 4 $5. 04
1. 5 $2. 07

,5:5, 052 .<;:., lj:le. 3,, ;;,,, ;:;:$!l6.«8|:

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Tot^SS. :^.S^-s

';:|199gl:i::::;:,

Oregon

UNITS # UNITS

Homes 2,601
Homes 2, 120
Homes 550

Appliances 6, 155

Sq. Ft.
Sq. Ft.

n/a

1,739,542
2,240,201

MWH
SAVINGS

11,776
8,298

825
2, 139

23, 038
8, 021

28, 103
36, 124
18,962

RL'RRRT
Def/O&M

aMVV (Million$)
1.3 $5.38
0. 9 $2. 84
0. 1 $. 73
0.2 $. 53
2.6 $9.48
0. 9 $2. 34
3. 2 $5. 52
4. 1 $7. 87
2.2 $2.95

;1^8;:l:24i:!|'|;;ai8:S;:Ilb, ;$20;3^

February 14, 1994 PacifiCorp RAMPP-3 Technical Analysis Page 1-5



Demand Side Resource Two Year Acquisition Plan

1994

Washin ton

BUDGET
MWH Def/O&M

PKO(;RAM UNITS # UNITS SAVLN(;S aMVV (Million S)
New Residential Homes 488 2, 843 0. 3 $1.65
Existing Residential Homes 650 8,393 1.0 $3.61
Low Income Homes 375 750 0. 1 $. 67

Appliances AppUances 1, 110 207 0. 0 $. 03
Residential Total 12, 193 1. 4 $5. 96

New Commercial Sq. Ft. 186, 131 1,057 0. 1 $.35
Existing Commercial Sq. Ft. 0 0.0 $. 00

OommerciarTotal t 1, 057 0. 1 $. 35
Industrial n/a 8, 051 0. 9 $1. 34

TotaB;:-;!;;'.::::l''i.':^;<:;^::L^^-

1995

Washington

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Tot^:^''W:''^4S

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

# UNITS
474
479
375

1, 115

270,206

MVVH
SAVINGS

2,740
6, 185

750
203

9. 878
1,072

0

1, 072
12, 154

aMW
0.3
0.7
0.1
0.0
1.1
0.1
0.0
0.1
1.4

ia K^i:a;ai:

BUDGET
Def/O&M
(Million $)

$1. 31
$2. 58

$.67
$.03

$4.59
$.38
$.00
$.38

$1. 99

!r"'°ia96:^ ::

February 14, 1994 PacifiCorp RAMPP-3 Technical Analysis Page 1-6



Demand Side Resource Two Year Acquisition Plan

1994

PROGRAM UNITS
New Residential Homes

Existing Residential Homes
Low Income Homes

Appliances Appliances
Residential Tot. il

New Commercial Si|. Ft.
Existing Commercial Sq. Ft.

Commercial Total

Industrial iVa

Totaiai :ll:.ii:.:?::l:: :;. :iS. i:, ;s

Utah

# UNITS

13, 000
150

2, 134

2,5y7, S85

MVVII
SAVINGS

0

12, 864
225

0

13, 089
12, 906
5, 300

1S. 206
29, 213

aMW
0.0
1.5
0.0
0.0
1.5
1.5
0.6
2.1
3.3

BUDGKI'
Def/O&M
(Million $)

$. 00
$3. 12

$. 25
$.00

S3.36
S4. 18
S1. 35
$5. 52
$4. 66

i60,508:£:,!li~::;6. li. i~$l3}551:

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Total-::;; :, ::..\. ; !;?.,, ::::::

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

19V5

Utah

# UNITS

150
2, 138

2, 927, 116

MWH
SAVINGS

0

0

225
0

225
14, 229

8,830
23,059
57,639

i:80;§23;

aMVV
0.0
0.0
0.0
0.0
0.0
1.6
1.0
2.6
6.6

BUDGET
Def/O&M
(Million $)

$.00
$. 00
$. 25
$.00
$.25

$4. 24
$2. 09
$6. 33

i. 73

\§^S$15. 30

February 14, 1994 PaciflCorp RAMPP-3 Technical Analysis Page 1-7



Demand Side Resource Two Year Acquisition Plan

1994

PROGRAM UNITS
New Residential Homes

Existing Residential Homes
Low Income Homes

Appliances Appliances
Residential Total

New Commercial Sq. Ft.
Existing Commercial Sq. Ft.

Commercial Total

Industrial n/a

Total.. ;:..':. :.'. :1. ':;. :. '.<;

Wyoming

# UNITS
29

148

156, 070

MWII
SAVPs(;S

139
0

0

0

139

480
0

480
701

::isl, 320:

a.MVV
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.1

::;0;.21.:

BUDdET
nef/O&M
(Million $)

$.09
$. 00
$. 00
$. 00
$.09
$. 17
$. 00
$. 17
$. 10

'';::.,:';$.35;,.:.

PROGRAM
New Residential

Existing Residential
Low Income

Appliances

Residential Total

New Commercial

Existing Commercial
GommerCial Total

Industrial

Total;.. i:;l|i?:i. ::::;;::l:1'..1?1.1 :, ;

1995

Wyomin

L'MTS # UNITS
Homes 53

Homes

Homes

Appliances 250

Sq. Ft.
Sq. Ft.

n/a

193,990

MWH
SAVINGS

260
0

0

0

260
595

0

595
2, 102

:. :.::::g:;2,95^;

aMW
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.2

::..;m3':^

BUDdET
Def/O&M
(Million $)

$. 14
$.00
$.00
$.00
$. 14
$. 19
$. 00
$. 19
$. 29

r^. ;$.6v'

February 14, 1994 PacifiCorp RAMPP-3 Technical Analysis Page l-S



Demand Side Resource Two Year Acquisition Plan

1994

Pacific Division

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Tol. il

New Commercial

Existing Commercial
Commercial Total

Industrial

Total?:':. 'li.':. :;. :i:. :::;::;^. :::::

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

# UNITS
3, 113
3, 075
1, 065
7, 881

1, 977, 890
933, 417

MWH
SAVINGS

14, 193
18, 316

1,759
2,499

36. 767
9,546

13, 402
22, 948
23,796

aMW
1.7
2.1
0.2
0.3
4.2
1.1
1.5
2.6
3.0

:83,5; , :'-:;:,:9;51

BUDGET
Def/O&M
(Million $)

$8. 24
$7. 32
$1. 51

$.57
S17. 64

$3.01
$2. 69
$5.70
$4. 16

'i,, :$27;50',:

1995

Pacific Division

PROGRAM
New Residential

Existing Residential
Low Income

Appliances
Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Tots^^^^KS^

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

# UNITS
3, 551
2, 829
1, 065
7, 929

2,243, 220
2,240, 201

M\vir
SAVINGS

16,043
15, 556

1,763
2, 505

35, 867
10, 437
28, 103
38,540
34, 106

aMW
2.0
1.8
0.2
0.3
4.1
1.2
3.2
4.4
4.8

BUDGET
Def/O&M
(Million $)

$7.36
$5. 89
$1. 57

$.59
$15. 40

$3. 11
$5. 52
$8.64
$5. 71

;;89,384:l;^:. ::;tK3^ :. !;::$Z9.74

February 14, 1994 PacifiCorp RAMPP-3 Technical Analysis Page 1-9



Demand Side Resource Two Year Acquisition Plan

1994

Utah Division

PROGRAM
New Residential

Existing Residential
Low Income

Appliances

Residential Tol. il

New Commercial

Existing Commercial
Commercial Total

Industrial

Total;':' :-::1: ::r'j

L'NfI'S
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

#UMTS
29

13, 000
150

2,282

2, 753, 955
0

MWH
SAVES'GS

1,008
12,864

244
0

14, 116
13, 386
5, 300

I :18:686;
32, 548

:;: 65, 350

aMW
0.0
1.5
0.0
0.0
1.6
1.5
0.6
%:I:1::
3.4

. ';'Z;5-li!:

BUDGEr
Def/O&M
(Million S)

$. 42
$3. 12

$. 27
$.00

S3. 81
$4.34
$1. 35

, i:$S.69:
$5. 43

:. $W. 94.F

1995

Utah Division

PROGRAM
New Residential

Existing Residential
Low Income

Appliances

Residential Total

New Commercial

Existing Commercial
Commercial Total

Industrial

Total'?. :::.,"11

UNITS
Homes

Homes

Homes

Appliances

Sq. Ft.
Sq. Ft.

n/a

# UNITS
53

0

150
2, 388

3, 121, 106
0

MWH
SAVINGS

1,470
0

260
0

1,730
14, 824
8, 830

23,654
67,625

aMW
0.0
0.0
0.0
0.0
0.2
1.7
1.0
2.7
6.8

BUDGET
Def/O&M
(Million $)

$.48
$. 00
$.28
$.00
$.75

$4.44
$2. 09
$6. 52

$10.24

93,BQ9, |:::,1:Q.6. ;! ,. :$17.5Z-

February 14, 1994 PacifiCorp RAMPP-3 Technical Analysis Page 1-10
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APFENDDC J

Methodolo for Finandal Anal sis of DSR Invesfanents

Page j-1 contains the financial and modeling assumpUons, the program megawatt hour
savings by year and state, and the program costs by category.

Page j-2 contams the ̂ fter-tax cash flow analysis. The foUwing is a column by column
explanation of the DSR finandal model calculations with after-tax cash flows. . C .//) . 1 -

'^?
COLUMN

2

5

6

7

8

9

10

11

12

13

EXPLANATION

Lost retafl revenues which are calculated by multiplying megawatt hour
savings by the projected retail price by jurisdiction.
Shows the projected ESC revenues. This would include the total ESC
payment received which would include both the interest portion that would
be treated as income and the principle portion wMch would not.
Provides current O&M expenses (note in this case aU O&M expenses are
deferred and are shown in column 11).

Bad debt losses are assumed to be 0.5 percent of the ESC payments.
System cost savings are equal to incremental power cost savings, avoided
line losses, plus 15 percent.

Operating (Cost) or benefit is the sum of columns 2 through 6.
Income taxes are the taxes actually paid (current) rather than the taxes that
are booked.

Grants and rebates would be included, but m this example there are none.
ESC loans are the funds advanced to the customer to cover incremental
measure cost.

O&M cost which are deferred

Total inveshnent is the stun of columns 10 and 11.

The unleveraged cash How is used to calculate the IRR. In this example the
IRR is 14 percent. ^ CL^«. it\-> Vjk^. t' ^<x<". (< f f-C

The box at the bottom of the table shows the 1994 Net Present Value @ 8% which for this
program example is approximately $25 miffion, with an Internal Rate of Return of 14.02 %,
and a discounted payback period of 11.72 years.

Pages j-3 and j-4 show the calculation of revenue requirements. Coliunn 14, Revenue
Requirement Increase (decrease) is the important result which shows that this program
decreases revenue requirement by about $40 mUlion (39,598). Page j-4 shows the calculaBon
of rate base.

Page 1 Draft Technical Appendbc J February 16, 1994



Pages j-5, j-6, and j-7 contain backup calciilations. Page j-5 shows megawatt-hour savings by
state and the tax calculaUons. Page j-6 shows the system cost assumptions and the ESC
payment caIculaUons. Page j-7 shows the retaU price forecasts assumptions by state and year
in cents per kwh.

Page j-8 contains a calculation of the real levelized cost of the program per kWh including
the impact of lost revenues. In this case the real levelized cosUs 34.99 nulls (6. 15 in column
6 plus 28.84 in column 9). Comparing this with the target of 43. 63 mills (column 7) wMch
represents oiir incremental power cost grossed up for line losses plus the 15 percent adder,
shows that the program comes in below the company's target and therefore meets the
internal cost effectiveness criteria .

Example: Financial Analysis tables using the Major Accounts program foUows:

Page 2 Draft Technical Appendbt J Febmary 16, 1994



1994
1995
1996

1997
199B
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

2010
2011
2012
2013

2014
2015
2016
2017
2018
2019
2020
2021
2022
2023

TOTAL

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

c.
!L

BOOK
AMORT

(3>

148
761

2. 156

4, 355
7, 231
8, 976
9, 244
9, 580
9, 805

10, 09B
10,201

9, 697

8. 152
5, 535
2.019

33
27
20
13

7

0

0

0

0

0

0

0

0

0

B-
98.000

NTEREST
B£BS£

(4)

PACIRCORP ELECTRIC OPERATK3NS

MAJOR ACCOUWS WTM DEF. LOST REVENUE, 2% PRICE INCR., INCR. PWR. COST
CALCULATION OF REVENUE REQUIREMENTS

fTHOUSANDS OF DOLLARS)
JANUARY 26, 1994

SYSTQ^

COST ESc
SAVINGS BBEtlJE

(11) (12)

57
278
766

1,494
2. 375

2, 697
2, 385
2.064
1.733
1, 392
1.045

704
399
165

36
1

1

1

0

0

0

0

, °
0

0

0

0

0

0

B-
17. 592

, 1/i ci^A'^,

RETURN
(5)

7

38
99

193
307
348
308
266
224
180
135

91
52
21

5

0

0

0

0

0

0

0

0

0

0

0

0

0

0

tL
2271

COMMON
^EBBtl

(6)

INCChE
TAXES

ANNUAL BAD DEBT
JJ2SSES-

(7) m (9)

RETAIL

B&Etl£
(10)

1

5

14

29
47
57
57
57
57
57
56
52
43
29
10

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a-
5Z1_

(316)
(1, 6B7)
(5, 007)

(11. 876)
(20, 253)
(25, 614)
(26, 630)
(27, 645)
(28, 717)
(29, 902)
(31, 087)
(32, 328)
(33, 626)
(34, 980)
(36, 447)
(37. 237)
(35. 916)
(30, 805)
(21, 383)

(7, 958)
0

0

0

0

0

0

0

0

0

!i-
1479. 415]

(199)
(1. 008)
(2. 843)
(5, 703)
(8, 384)

(11. 430)
(11, 430)
(11,430)
(11, 430)
(11, 430)
(11, 231)
(10, 422)

(8, 587)
(5, 727)
(2. 046)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a-
(114.300)

[UUILU REvncnrr
NETOPP KCREASE

REVENUES (DECREASB
(13) 1'4)

1994 NET PRESENT VALUE 9 S% 22L 132. 157 (199. 939) (59. 6511

18
147
(11)
(")
CD
111)
(11)
(11)
CD
CD
(")
(11)
«')
(<1)
(")
(11)
(")

0

0

0

0 ,
0

0

0

0

0

0

0

0

fL
a-

62-

147
694

), 293
823
729

(185)
(1, 634)
(3, 098)
(4. 635)
(6. 300)
(7. 971)
(9, 662)

(11. 291)
(12, 756)
(14. 021)
(14. 761)
(14. 581)
(12. 807)

(9, 097)
(3, 464)

0

0

0

0

0

0

0

0

0

c-
1122.5781

CUM. PV
REVRGMT
EEtEHI

(15)

(136)
(73t)

(1, 757)
(2, 362)
(2, 858)
(2, 742)
(1, 788)

(115)
2, 204

5, 122
8, 541

12, 378

16,529
20,872
25,292
29,601
33. 542

36,747
38,855
39, 598

39. 598

39,598
39, 598

39,598
39, 598
39,598
39,598
39,598
39,598
39.598

MMH

(16)

8, 750
43, 800

122,650
245, 300

403. 000

490. 600

490, 600
490, 600
490. 600

490, 600
490, 600
490, 600

490, 600
490, 600

490, 600
481, 850

446, 800

367, 950
245, 300

87. 600

0

0

0

0

0

0

0

0

0

a

7359.000

Discounted Revenue Requirament Breakaven 8.05 YEARS
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PAGE 4 OF 8

YEffi
(1)

1994

1995
1996
1997
199B

1999
2000
2001
2002
2003
2004
2005
2006

2007
2008
2009
2010

201 1

2012
2013
2014
2015

2016

2017
2018
2019

2020
2021
2022
2023
TOTAL

BEGINNING
RATE BASE

(2)

0

3.303
12,914
31,733
55,354
83, 103
74. 146

64. 921

55.421
45,635
35.556
25,375
15. 697

7, 564

2,048
48

35

25

12
4

0

0

0

0

0

0

0

0

0

0

GRAWS/
BEBBES

(3)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

fl.
a-

PACIF1CORP ELECTOIC OPERATIONS
MAJOR ACCOUrffS WFTH DEF. LOST REVENUE, 2% PRICE INCR., INCR. PWR. COST

CALCULATION OF RATE BASE
fTHOUSANDS OF DOLLARS)

JANUARY 26, 1994
AMOflTOF
GRANTS/ AMOFtTOF :S-EHRa> AMORTOF OJ U I LU AMOHTOF CB:EBBS)

OPPORREV OPPOHREV DIP&eES DEEDfP. TAXES
(4)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a-
EL

ESC LOANS
(S)

3, 400

10. 400

20.900
27,900
34. 900

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a-

AMOFtTOF

USAtlS
(6)

(148)
(755)

(2, 142)
(4, 335)
(7. 204)
(8, 943)
(9. 211)
(9, 487)
(9, 772)

(10, 065)
(10. 168)

(9, 664)
(8. 119)
(5, 502)
(1, 986)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

B-

(7)

(18)
(147)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a-
(166)

m

0

0

11
11

11
11

11
11
11
D

11
11
11
11
11
I]
11

0

0

0

0

0

0

0

0

0

0

0

0

a-
166

I") (10) (11)

100

100
100
100

100

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

tL
500

0

(7)
(13)
(20)
(27)
(33)
(33)
(33)
(33)
(33)
(33)
(33)
(33)
(33)
(33)
(33)
(27)
(20)
(13)
(7)

0

0

0

0

0

0

0

0

0

a-
(5001

(31)
20

(37)
(34)
(32)

8

a

a

8

8

8

8

8

6

8

5

3

0

0

0

0

0

0

0

0

0

a.
SL

ETOINQ
RATC BASE

(12)

3. 303

12,914
31,733
55, 354

83. 103

74, 146

64, 92)
55. 421

45.635
35,556
25, 375
15. 697

7. 564

2. 048

48
35

25

12

4

0

0

0

0

0

0

0

0

0

0

0

AVERAGE
RATE BASE

(13)

1, 651

8, 108

22,323
43. 543

69. 228

78. 624

69.534
60. 171

50.528
40,596
30.465
20.536
11, 631

4. 806

1. 048

42

30

19

8

2

0

0

0

0

0

0

0

0

0

0
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PAGE 6 OF 8

ffiffl
(1)

1994

1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2008
2007
2008
2009
2010
201 1

2012
2013

2014
2015
2016

2017
20)8
2019
2020
2021
2022
2023

TSD COSTS

(2)

0. 00

0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0.00
0. 00
0. 00

0. 00
0.00
0. 00
0. 00
0. 00
0. 00
0. 00
0. 00
0.00
0. 00
0. 00
0.00

PACIF1CORP ELECTRIC OPERATIONS
MAJOR ACCOUNTS WFTH DEF. LOST REVENUE, 2% PRICE INCR., INCR. PWR. COST

SYSTEM COST AND ESC PAYMENT CALCULATIONS

JANUARY 26, 1994
- DSR MEASURES 8 3.00% INTEREST --

EQUAL PAYMENTS GRADUATED ANNUAL PAYMENTS
TOTAL PRNQPAI. TOTAL INTEREST PRINCIPAI.

ffiffi PAYMENTS PAYM&nS PAYMENTS . PAYMENTS PAYMENTS
(7) (B) (S) (10) (11) (12)

FOAS1 TOTAL
COST CAPACFPr'

(3) (4)

49. 20

49.20
49.20
88.32
90.48
92.64
95.04
97.32
99. 84

102.36
105. 00
107,76
110.52
113.52
116. 52
119. 64
122.76
126. 12

129.60
133, 08

136.80
140.64
144. 48

148.56
152.76
157. 20
161.64
166.32
171.12
176. 04

0. 80

.
0. 80
0. 80
1. 44
1. 48
1. 51
1. 55
1. 59
1. 63
1. 67
1. 71
1. 76
1. 80
1. 65
1. 90
1. 95
2. 00

2. 06
2. 11

2. 17
2, 23
2. 29
2. 36

2. 42
2. 49
2. 56
2. 64
2. 71
2.79
2. 87

SYSTEM COST
BGGf Wl LOSSES
t/KWH t/KWH

(5) (6)

2. 20

2. 40

2. 60
2. 59
2.7)
2. 83
2. 96
3. 10
3.25
3.40
3. 56
3. 73
3. 90
4.09
4.28
4. 48
4.69
4. 91

5. 15
5. 39
5. 65
5. 91
6. 20
6. 49

6.80
7. 12
7. 46
7.82
8. 19
8. 58

3. 61

3.85
4. 08
4. 84
5. 03

5. 22
5.43
5.64
5.85
6. 10
6. 34
6. 59
6. 85
7. 13
7.43
7.73
8. 04
8. 37

8. 72

9.09
9.46
9. 86

10.27
10.71
11. 17
11.64
12. 13
12. 65
13. 19
13. 77

1

2

3

4

5

6

7

8

9

10
11
12
13
14

15
16
17
18

0

20
21
22
23
24
25
26
27
2S
29
30
31

11.723%
11.723%
11.723%
11.723%
11.723%
11.723%
11.723%
11. 723%
11.723%
11.723%
0.000%
0.000'A
0.000%
0.000%
0. 000'A
0.000%
0. 000%

0. 000%

0.000",.
0. 000%

0.000%
0. 000%

0.000%
0. 000%

0.000%
0.000%
0.000%
0.000%
0.000%
0.000%
0.000',.

17.231%

8. 723%

8. 985%
9. 254%

9. 532%
9. 818%

10. 112%
10.416%
10. 728%
11.050%
11.382X
0.000%
0.000%
o.oooy.
0. 000%

0.000%
0.000'A
0. 000%

0. 000%

0. 000%

0.000%
0. 000%

0.000%
0. 000%

0. 000%

0.000%
0. 000%

0.000%
0. 000%

0. 000%

0. 000%

0.000%
100. 000%

9. 432%

9. 903%

10.398%
10.918%
11.464%
12. 038%

12. 639%
13.271%
13.935%
14. 632%

0.000%
0. 000%

0. 000%
0.000%
0.000%
0.000%
0. 000%

0. 000%

0. 000%

0. 000%

0.000%
0. 000%

0. 000%

0. 000%

0. 000%
0. 000%
0. 000%
0. 000%

0. 000%

0. 000%

0.000%
118. 631%

3, 000%

2. 807%

2. 594%
2. 360%
2. 103%
1. 822%

1. 516%
1. 182%
0. 820%
0.426%
0.000%
0. 000%
0.000%
0.000%
0.000%
0,000%
0. 000%

0. 000%

0. 000%

0. 000%

0.000%
0.000%
0.000%
0. 000%

0.000-A
0.000%
0.000%
0. 000%

0.000%
0. 000%

0.000%
18.631%

6. 432%

7. 096%

7.804%
8. 558%

9. 361%
10. 215%

11. 123%
12. 089%
13. 115%
14. 206%

0. 000%
0. 000%

0. 000%

0. 000%

0. 000%
0. 000%

0. 000%

0. 000%

0. 000%

0. 000%

0. 000%
0. 000%

0. 000%
0. 000%

0.000%
0.000%
0.000%
0. 000%
0. 000%

0. 000%

0. 000%
100. 000%

DSR MEASURES
AMOHT PAYMENTS

(13) (14)

4. 36%

8. 85%

9. 12%
9.39%
9. 67%

9. 97%

10. 26%
10. 57%
10.89%
11. 22%

5. 69%
0.00%
0.00%
0. 00%

0.00%
0.00%
0. 00%

0. 00%

0.00%
0. 00%

0. 00%
0.00%
0. 00%

0. 00%

0.00%
o. oov.
0.00%
o.oov.
0. 00%

0.00%
0. 00%

5. 86%

11. 72%

11.72%
11.72%
1 ] . 72%
11.72%
11.72%
11. 72%
11.72%
11. 72%

5. 86%
0.00%
o.ooy.
0. 00%

0. 00%

0. 00%

0. 00%

0. 00%

0. 00%

0. 00%

0.00%
0.00%
0.00%
0,00%
0. 00%

0. 00%
0.00%
0. 00%

0.00%
0.00%
0. 00%
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PAGE 8 OF 8

iffiffl
(D

TOTAL
FESCURCE

ast
(2)

CUSTOhCR
CQSI
(3)

PACIRCORP ELECTRIC OPERATIONS

MAJOR ACCOUNTS WTffl DEF. LOST REVENUE, 2% PRICE INCH., INCH. PWR. COST
1994 REAL LEVELIZED COST OF 19.75 MILLS PER KWH (26.79 NOMINAL LEVELIZED)

fTHOUSANDS OF DOLLARS)
JANUARY 26, 1994

GFCSS NET R3AER AVERAGE LOST
imLfTY BC UTILmf SYSTEM BILL RETAIL RATEPAYER MWH
COST BESEtf COST SAVINGS IMPACT BEVEtUE IMPACT
<4) (5) (6) (7) (8) (9) (10)

1994 3^2 0 372
1995 1, 919 0 1. 919
1996 4.925 0 4.925
1997 9.767 0 9.767
098 15.842 0 15.842
1999 18,757 0 18.757
2000 17,893 0 17.893
2001 17, 003 0 17. 003
2002 16.087 0 16.0S7
2003 15, 143 0 15. 143
2004 13,984 0 13.984
2005 12. 244 0 12.244
2006 9, 590 0 9. 590
2007 6, 123 0 6. 123
2008 2, 139 0 2. 139
2009 27 0 27
2010 19 0 19
2011 22 0 22
2012 14 0 14
2013 707
2014 000
2015 000
2016 000
2017 000
2018 000
2019 000
2020 000
2021 000
2022 000
2023 3- SL 0-

1994 NET PRESENT VALUE ® 8%
87.537 Si.

NOMINAL (1) AND REAL (2) LEVELIZED COST IN MILLS/KWH
(1) 26.79 0.00 26.79 (18. 17)
(2) 19. 10 0.00 19. 10 (12. 95)

(198)
(1, 003)
(2, 829)
(5, 675)
(9. 337)

(11, 373)
(11. 373)
(11. 373)
(11. 373)
(11, 373)
(11. 175)
(10, 370)

(8, 544)
(5, 698)
(2, 035)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

a-
(113. 728)

174

916
2,096
4,092
6. 505

7. 384
6,520
5, 631
4.714
3.770
2,810
1,874
1.046

425
104

27
19
22
14

7

0

0

0

0

0

0

0

0

0

2-
48. 15)

(316)
(1, 687)
(5, 007)

(11, 876)
(20. 253)
(25. 814)
(26, 630)
(27, 645)
(28. 717)
(29. 902)
(31, 087)
(32, 328)
(33, 626)
(34. 980)
(36,447)
(37, 237)
(35, 916)
(30, 805)
(21, 383)

(7, 958)
0

0

0

0

0

0

0

0

0

a-
(479. 4151

(142)
(772)

(2. 911)
(7, 784)

(13, 748)
(18,230)
(20, 109)
(22. 015)
(24, 003)
(26, 132)
(28.277)
(30, 454)
(32. 5SO)
(34, 555)
(36, 343)
(37, 210)
(35. 897)
(30, 782)
(21. 368)

(7, 952)
0

0

0

0

0

0

0

0

0

a-
(431. 2641

28. 184 (199. 939) 1171. 755]

8. 63
6. 15

(61. 20)
(43. 63)

(52. 57)
(37. 48)

40.45
28. 84

147

694
1,293

823
729

(185)
(1, 634)
(3. 098)
(4, 635)
(6, 300)
(7. 971)
(9. 662)

(11. 291)
(12, 756)
(14. 021)
(14, 761)
(14. 581)
(12. 807)

(9. 037)
(3, 464)

0

0

0

0

0

0

0

0

0

fl-
(123 5781

(12. 12)
(8. 64)

(")

8, 750
43,800

122.650
245,300
403. 000

490,600
490,600
490,600
490, 600

490. 600

490,600
490,600
490,600
490. 600

490,600
481,850
446, 800

367. 950

245, 300

87. 600

0

0

0

0

0

0

0

0

0

a-
7.359.000

3.267.167
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Sensitiviti

Case #211, Potential SCE contract on Med Load, Med Gas, md.nc. sr
Case #213, Potential Hermiston on Med Load, Med Gas, md.ac.ar

Following cases are Wind Renewables
Case #261, Lower cap cost Med Load, Med Gas, md. nc. ar
Case #262, 0% inf on geo O&M Med Load, Med Gas, md. nc. ar
Case #263, 0% inf on wind O&M on Med Load, Med Gas, md.nc. ar
Case #264, 2.5% mf on O&M on Med Load, Med Gas, md.nc.ar
Case #265, Reserves to 1.2 Med Load, Med Gas, md.nc.ar
Case #266, Reserves to win on Med Load, Med Gas, md.nc.ar
Case #267, 35% more wind energy on Med Load, Med Gas, md.nc.ar

Environmental Cost Adders

Case #301, LO C02, LO NOX on Med Load, Med Gas, md.ac.ar
Case #307, LO C02, LO NOX on MedLoad, Med Gas, hd.ac.ar
Case #313, LO C02, LO NOX on Med Load, High Gas, md. ac.ar
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on Med Load, Med Gas, md.ac.ar
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thm 90
thm 95
thru 100
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#6-126 thru 130
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#6-136 thru 140
#6-141 thru 145

#6-146 thru 150
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RAMPP-1 and RAMPP-2 Modeling Process

The modeling approach used in RAMPP-1 was a trial plan approach where
utility planners selected the quantity and timing of new resource ad'ditions'and
evaluated the performance of these resources using both power cost and
financial models. The resource plan that minimized costs under a wide ranee of
scenarios was selected as the company's preferred plan.

The company used the Resource Integration Model (RIM) for resource selection
m RAMPP-2. RIM is a capacity expansion model, written internally, which
selected a separate resource expansion path for each of the 26 futures and
sensltivities^ examined. KSM selected resources whenever existing resources fell
^l^-a. ^°_I3e^k I^selve margin and a 130-300 MWa energy reserve margin.
The resulting sets of new resources were then evaluated by the power cost and
financial models in an interactive fashion.

The resource selection logic started with a comparison of the existing stack of
resources with the projected loads for the year to determine the required quantit
of resources. If resources were required, they were selected from the resource
portfolio so as to minimize system costs. The resource portfolio ranked or scored
the resources so that the lowest cost resource was chosen first. If more than one
resource was required, RIM selected additional resources until the reserve
requirements were met. The model also checked to ensure that resources
selected together minimized total system costs.

^ue ?^ continued this process until a 20-year illustrative plan was developed.
The next step was analysis of the trial plan in the power cost model to examine
in detail the effect of the resource plan on fuel and operating costs and on the
non-firm market power costs under various hydro conditions.

The resource schedule was then analyzed by the finandal model to determine
the financial and rate effects. Illustrative plans were produced for twenty six
cases: four load forecasts, four scenarios/and eighteen environmental, load
growth and other sensitivities.

The primary differences between the modeling approaches used in RAMPP-1
and RAMPP-2 and the use of the IPM model in RAMPP-3 are:

. IPM is a single optimization model that perfonns all
of the resource evaluation.

. IPM has the ability to examine a much broader range
of futures, scenarios and sensitivities.

. IPM incorporates transmission constraints directly
into the modeling process.

. IPM incorporates operating costs of new resources
through the planning horizon in its selection criteria.
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The modeling processes used in RAMPP-1 and RAMPP-2 did not provide the
optimal least-cost set of resources for each illustrative plan. Also, transmission
constraints were handled outside the model. Analysts reviewed model results
for potential transmission constraints and made adjustments to the resource
schedule when transmission problems appeared.

Modelin R ommendations Im lemented in RAMPP-

The Public Utility Commissions in three of the seven states in which PacifiCorp
serves retail electric loads prepared formal written comments on RAMPP-2.

OPUC comments were contained in Order No. 93-206, issued February 12, 1993.
UPSC comments were contained in Docket No. 90-2035-01, issued June 1, 1993.
WUTC comments came in the form of a letter to PacifiCorp dated June 28, 1993.

All of the commissions stated that Pacificorp's RAMPP-2 process met the
substantive and procedural requirements of each Commission's Orders on
least-cost planning.

Each commission also provided comments and recommendations for PacifiCorp
to incorporate into RAMPP-3. Several of these comments related to the resource
planning model used by PacifiCorp in RAMPP-2 because it did not use a linear
programming algorithm to select future resources. The OPUC and other
members of the RAMPP-2 Resource Advisory Group (RAG) expressed concerns
that the resources selected, and therefore the RAMPP-2 plan did result in a true
"least-cost" plan.

RAG members also stated that Pacificorp's existing model did not recognize the
flexibility of conservation in meeting load uncertainty. Other specific
recommendations from OPUC and our RAMPP-3 responses were:

Recommendation #12: Pacific should include replacement capital costs and
transmission costs in supply-side cost estimates.
Response: Replacement capital costs are considered explicitly in the
IPM structure. The IPM objective function minimizes the present value of
annual capital costs over a 50-year time horizon. This formulation minimizes
the "end effects" problems normally associated with generation planning models
that use a 20-year dme horizon. End-effects occiir in planning models when near
the end of a study, low capital cost, high operating cost plants are chosen because
they represent the "least-cost" solution during the remaining 4-6 years of the 20-
year study. By extending the planning horizon to 50 years, end-effects probleins
are minimized. Resources retired during model runs are replaced with new
resources chosen from the resource portfolio.
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Transmission costs associated with supply-side resources are included in the
generating plant cost estimates. The plant construction costs include the
transmission costs necessary to connect the resource to the system grid. Please
see the discussion "Transmission System" in Chapter 4 of the main report for
additional detail.

Recommendation #13: Pacific should include costs of natural gas
transmission and storage capacity, electric transmission, and backup fuel facilities
in the projected costs of new combustion turbine facilities.
Response: All of the above costs associated with the construction of
new combustion turbine facilities are included in the resource portfolio cost
estimates. Please see the aiscussions "Gas-Fired Resources" and "Cogeneradon"
in Chapter 4, and Action Plan Item #3, Chapter 12 of the main report for
additional detail.

Recommendation #14: Pacific should insure that estimates of gas fuel costs
are reasonably consistent with other forecasts, and examine other commodity
and capacity and demand related costs components separately.
Response: PadfiCorp undertook an extensive review of gas prices
and forecasts for RAMPP-3, and considered the commodity, capacity and demand
related components separately. Please see the discussion labeled "Gas Price
Projections" in Chapter 3 of the main report for additional detail.

Recommendation #15: Pacific should develop and incorporate estimates of
external costs consistent with any Commission guidelines adopted in UM-424 in
the next least-cost plan. Within six months of an order in this proceeding. Pacific
should submit a study that examines the effect of recognizing external costs in
system dispatch decisions.
Response: PadfiCorp tested twenty-one cases with various levels of
external costs added to resources contained in the portfolio. Please see Chapter 7
of the main report for additional detail on the incorporation of external costs in
the RAMPP-3 planning process.

Recommendation #17: Padfic should formulate or acquire a planning model
that considers expected operation of existing and potential resources in ranking
and choosing new resources.
Response: The IPM model acquired by PacifiCorp for RAMPP-3
specifically incudes expected operadon of existing and potential units. The
objecdve function of the IPM model minimizes the present value of future
capital and operating costs over the 50-year time horizon. Please see the
discussion "IPM Model Structure" in the following Section 2 for additional
detail.
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Recommendation #22: The Commission should not acknowledge actions by
Padfic to maintain a two to three year energy surplus.
Response: For RAMPF-3, the company eliminated the energy
surplus requirement because the IPM model recognizes transmission constraints.
The model logic dispatches resources to meet load in each of the eight segments
of the load duration curve, for each of the four seasons. There are no energy
reserve margin constraints in IPM. The company does include a 15% peak
reserve margin in IPM, consistent with its requirements under the Padfic
Northwest Coordination Agreement and the Inter Company Pool reserve
sharing agreements. Please see the discussion "Reserve Requirements" in
Chapter 4 of the main report for additional detail.

The WUTC comments on the modeling approach taken in RAMPP-2 were
similar to those of the OPUC. They stressed the importance of having a baseline
run in RAMPP-3 to "facilitate comparative analyses by interested persons" of
other scenarios and assumptions.

The UPSC comments on modeling were similar in scope and much more
extensive. Their recommendations were that PacifiCorp should use a generation
expansion model which:

Recommendation #3: Has the ability to optimize the selection of least-cost
resources based on a total resource cost criterion.

Response: The IPM model chosen by PadfiCorp does optimize the
selection of least-cost resources over a 50-year time horizon. Please see the
discussion in "IPM Model: Description/Over view" in the following Section 2
for additional detail.

Recommendation #4: Considers the dispatch of the new system before it
chooses a particular resource as least cost.
Response: The model meets this requirement. This recommendation is
almost identical to OPUC Recommendation #17. Please refer to that response.

Recommendation #6: Accounts for transmission constraints between

geographic areas and considers the potential for off-system sales when it analyzes
a particular resource.
Response: One of the primary reasons PadfiCorp chose the D?M over
other models was its ability to incorporate the company's transmission
constraints in the resource selection and operation logic. Please see the
discussion "Transmission System" in Chapter 4 of the main report for additional
detail.
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Off-system sales opportunities are an integral part of the IPM resource selection
and operation logic. Please see the discussion of non-firm market sensitivities in
Chapters 5 and 6 of the main report and the discussion "Sales" in the following
Section 3 for additional detail.

The UPSC Order also contained several other recommendations that are closely
related to the design and operation of PadfiCorp's new resource planning model.
These are as follows:

Recommendation #7: The Commission finds that RAMPP-3 should
carefully consider the decision to plan under the critical water assumption and
the assumption regarding off-system sales market. Model runs should be made
using an average water assumption and different assumptions regarding the
availability and cost of off-system purchases and sales.
Response: The company used average water as its primary planning
criteria for RAMPP-3 and the IPM model has the ability to analyze off-system
sales and purchases under a variety of scenarios. Please see the discussion
.

Critical Versus Average Water Planning" in Chapter 5 and discussions on non-
firm market sensitivities in both Chapters 5 and 6 of the main report for
additional detail. Also refer to the discussion on "Sales" and "Purchases" in the
following Section 3.

Recommendation #8: The Commission finds that the Company should
review its assumptions regarding retrofit and refurbishing costs and the two year
energy surplus with the RAG committee before including such assumptions'in
the RAMPP-3 report.
Response: After discussion with the RAG committee, the Company
eliminated the two year energy surplus from the model and reviewed its
assumptions regarding plant refurbishment costs. Please see the discussions
"Reserve Requirements" and "Plant Refurbishment" in Chapter 4 of the main
report for additional detail.

Recommendation #18: The Commission finds that, if practical, future IRP's
should list DSR by program according to cost effectiveness levels and the model
should select the programs when they become cost effective to implement.
Response: The company incorporated this request by analyzing 4 DSR
strategies under seven futures, plus an unconstrained run where the D?M chose
DSR irrespective of program implementation constraints. Please see the
discussions "Demand Side Resource Alternatives" in Chapter 4 and "DSR
Strategies" in Chapter 6 of the main report for additional detail.
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Recommendation #24: The Commission finds that RAMPP-3 should include

model runs which analyze the implication of regulations that would require
dispatching of the system on a full cost basis including environmental adders.
Response: In RAMPP-3, the Company performed extensive analysis on
the effects of environmental cost adders and constraints on the resource
planning process. Chapter 7 of the main report is devoted to the environmental
analysis performed by the Company and also indudes an analysis of
environmental dispatch under alternative levels of adders.

Recommendation #25: The Commission finds that the Company should
pursue increasing the quantification of emission levels under different strategies
to assess the costs of further emission reductions.

Response: The company complied with this request. Please see
Chapter 7 of the main report for additional detail.

Recommendation #28: The Commission finds that future IRP's should

calculate avoided costs using different load decrements and will investigate and
explain how different load factor assumptions affect new resource choice.
Response: The avoided cost decrement issue is addressed in Chapter 9 of
the main report.

PadfiCorp agreed to most of the OPUC, WUTC and UPSC suggestions regarding
modeling for RAMPP-3. The Company selected a linear programming
optimization model that addresses these concerns for use in RAMPP-3. The
description of the model in the following Section 2 will highlight the features of
the model that reflect the Commission's recommendations.

However, some of the suggestions are extremely difficult, if not impossible to
implement within the framework of an optimization model. The rationale for
not implementing these suggestions is discussed next.

Modelin R c mm n ions Not Im 1 m n in RAMP -3

The UPSC Order contained in Docket No. 90-2035-01 contained a variety of
suggestions to PacifiCorp regarding what capabilities shoiild be included in the
resource planning model used to develop RAMPP-3. Most of them were either
contained in the D?M model as it was delivered or was added later. However,
three of the UPSC's suggestions could not be implemented in the IPM model.
The UPSC recommendations and the reasons they were not incorporated into
IPM are as follows:
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Recommendation #5: Make risk, uncertainty and resource diversity an
integral part of the new model's resource selection and dispatch logic.
Response: A literal interpretation of this UPSC request would
require a probabilistic dispatch algorithm within the existing I'PM optimization
model- Such a model would strain the capability of the fastest super computer
given the large size and complexity of Padficorp's service territory and resource
mix- ,rhecurrrentvTrslon of tl}e IPM "}o<?e.1. SPecified for PadfiCorp requires up
to 18 hours for a solution, without probabilistic or Monte Carlo logic. However,
the Company beUeves it has adequately addressed the critically important issues
of risk, uncertainty and resource diversity without making them an int
of the model's dispatch logic.

There are two ways to incorporate risk, uncertainty and resource diversity into
the Integrated Resource Planning process:

* Dev.e P a ProbabUistic dispatch algorithm for an opdmization model or
. Utilize techniques such as MuIti-Attribute Trade Off (MATO) analysis.

MATO tests the various resource strategies against the widest possible range of
scenarios and futures in the IRP process. PacifiCorp used MATO in RAMPP-3.
In the choice of scenarios and sensitivities, the company analyzed most of the
probable outcomes for the two variables which are subject to considerable
uncertainty both gas prices and load growth. For RAMPP-3, the company used
five different rates of load growth and three rates of increases in gas prices, for
the 16 different resource strategies ( 4 DSR, 2 coal and 2 renewabfes) analyzed in
this process. Over 150 model runs were made in RAMPP-3. By comparing the
model results under these diverse scenarios, the Company has'framed most of
the likely outcomes for load growth and gas prices under the various resource
strategies and sensitivities.

The Company included over fifty potential resources, addressing concerns of
resource diversity. These resources include wind, geothermal, solar, coal,
demand side management and others, in the list of potential resources for D?M
runs. The sensitivities examined in RAMPP-3 include the following:

. Economics of the SCE peaking contract

. Economics of the Hermiston cogenerating plant

. Seven sensitivities regarding reductions in various aspects of wind
and geothermal resource costs

. Three extra load level sensitivities

The company believes it has complied with the spirit of the UPSC's request on
the issues of risk, uncertainty and resource diversity.
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Recommendation #33: Price elasticity should be incorporated by a feedback
mechanism from the load forecast to the new D?P model.

Response: This request would also entail a substantial increase in the
size and complexity of the IPM model and require a link with the Company's
load forecasting models. While easier than the UPSC's prior request, the
problem would still be complex and model solution times would be increased
considerably. The proposed feedback mechanism would not add much to the
analysis because of the nature of the utility pricing structure and the process of
load forecasting and resource planning.

Optimization models, because of their size and computational requirements, are
for the most part stand alone models. They do not interface well with other
modeling techniques. Given I'.-x slow rate of increase in electric rates,
incorporation of a feedback loop within IPM would not add much insight into
the resource planning process.

Recommendation #31: The new model should incorporate potential resource
acquisitions from other utilities.
Response: It would be very difficult to meaningfully quantify a
"generic" potential power or resource purchase because the Company would
have to specify the purchase price, quantity and terms. These conditions of a
power purchase are complex and subject to negotiation.



Section 2

Modeling Implementation
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0 'mization Models: Back r und /Histo

Electric utilities were among a number of industries (others being petroleum,
transportation, and large scale manufacturing), which pioneered the application
of linear programming techniques. These applications began shortly after
George Dantzig's 1946 paper on the Simplex solution algorithm (which greatly
increased the speed of determining the existence of an optimal solution) and the
development of modern, high speed computers.

During the period from the 1950's through the 1970's, the rapid load growth and
structural stability of the electric utility industry made determination of optimal
generation expansion paths an ideal candidate for linear programming models.
Researchers at the Electridte' de France developed the basic structure of a
generation expansion model using linear programming techniques. Their
research in the 1950's was the basis for later developments in the US and United
Kingdom.

Interest in linear programming models increased with the increasing
computational capacity of computers in the 1960's and 1970's. During this
period, economists and engineers published a wide body of literature in
professional journals on this subject. By the late 1970's, linear programming
models were in use at a large number of utilities, and with the EPRI/NARUC
Electric Utility Rate Design Study of the late 1970's, interest developed in the
application of linear programming models for use in marginal cost based rate
design studies.

Simulation models were (and still are) used by Padfic Northwest utilities to
develop the hydro regulation studies, which determine the hourly, daily,
monthly and seasonal operating strategies of the dams on the Pacific Northwest
hydro system. These models, also developed in the late 1950's and early 1960's,
determine the response of the more than 150 dams and reservoir to changes in
stream flows and runoff, to the often conflicting uses (navigation, flood control,
irrigation, electric generation, fish migration, fish and wildlife habitat, recreation,
water quality and supply).

Two examples of simulation models are:

Hydro Simulation (HYDROSIM), a BPA model that simulates the operation of
the Northwest hydro system under a variety of load and stream flow conditions;
and,

Systems Analysis Model (SAM), a model jointly developed by Pacific Northwest
utilities beginning in 1981, which uses probabilistic simulation to model the
operational and planning activities of the entire Pacific Northwest system on an
hourly or monthly basis for up to 20 years.
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J

Outside of the Pacific Northwest, thermal-based utilities use simulation models
-^r. f°!ec,a?-tin8 fl,lture generation system operating costs. The primary expenses
analyzed by such models are fuel, operations and maintenance and generation
start-up costs. Such costs often comprise 40-60% of the cost of providii
electricity at these udlities.

^-a20 I-a.?Fji.ca.ti0"^ ofsimulatio" models are: preparation of fuel budgets; long
^r:!n-^rchase. and sal.es analysis; demand-side resource analysis; and"analysis°of
generatlng unit °Perations. An example of an hourly simulation model is
PROMOD, a widely used production simulation model written by
Management Associates.

Simulation models generally are not used for the resource selection portion of
utility least-cost planning because they simulate the operation of a given set of
existing and potential resources. Optimal resource selection logic is'not included
in simulation models because of computational constraints. Simulation models
^-°.. fl}-^s^d m tandem wlth optimization models in the least-cost plannmg
Process for the more in-depth analysis of system operations provided by
simulation models. However, use of simulation models by themselves will not
produce the least-cost mix of resources for a utility.

IPM Model: Description/Overview

The Integrated Planning Model (IPM) is an optimization model that uses a
Li?f^^o8raI?I?m^ fol'mulation to select investment options and to dispatch
generating and load management resources to meet overall electricity demand
and energy requirements. Investment options are selected by the modelgiven
the cost and performance characteristics of available options, forecasts of
^u!!?^r. _de^ands for ̂ lectricity' a"d reliability criteria. ' System dispatch,
determining the most efficient use of existing and new resources available to
^iti-t.ie?-a^ their customers; is optimized given the resource mix, unit operating
5 ar^teristi. <::s' and f^el an^ other costs- unit and system operating constraints
provide system-specific realism to the model's simulations.

IPM is a dynamic model; that is, it has the capability to use forecasts of future
conditions, requirements, and option characteristics to make decisions for the
present. Decisions are made on the basis of minimizing the net present value of
capital plus operating costs over the full planning horizon.
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Several factors are taken into account in determining the cost-minimizing
planning strategy. Investment choices are made from among a wide variety of
resource options as listed in the resource portfolio. A unique feature of the IPM
model is its ability to represent and account for the different characteristics of
alternative types of resource options. Resource options include:

. Demand-side resources (conservation and load management programs),

. Non-utility sources of power (bulk power purchases from independent
power producers and cogenerated power),

. Increased utilization of existing resources (life extension and inaeased
utilities outside the region),

. Mature and advanced utility generating technologies (integrated
gasification combined cycle units).

Utility generating options are characterized in terms of their capital costs,
operating and maintenance costs, fuel costs, fuel quality, heat rates, reliability,
and lead times. In the case of demand-side options, characteristics include capital
and program administration costs, market penetration rates, and load shape
impacts. The amount and scheduling of available power and its costs characterize
possible bulk power purchase options, either for economy or for firm power
purchases.

Decisions about fuel conversion, retrofits, re-powering, life extension, and
economic retirements are based upon trade-off between capital costs and fuel
savings over the planning horizon, as well as how these options compare with
other available alternatives.

IPM Model Structure

General Description and Logic
The Objective Function is the basic equation that is optimized in IPM. It is a
linear equation that consists of the present value of the sum of all the costs over
the time horizon to be evaluated. The variable costs are for both the generation
and transmission of electricity, the capital costs are for the construction of new
plants, fixed operating and maintenance costs, and costs assodated with demand-
side management and conservation resources.

All costs are stated in present value dollars. Plant fuel and variable operating
and maintenance costs are escalated based on projected increases, then
discounted back to 1994, using Pacificorp's 8.8% present value factor.

Capital costs for new generating capadty are expressed as the annual present
value carrying costs over the expected life of the unit. Costs are induded for the
period over which plant is considered. The annual fixed charges include
provisions for debt, equity, taxes, insurance and other such annual expenses that
are related to the level of plant investment.
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Capital costs for existing units are not considered because they do not effect the
choice of new generating capacity. Operating costs of existing capacity are
included. The objective function described above is minimized subject to the
following constraints:

The total operation of all generating plants in operation plus power purchases
must be no less than the load plus sales in each period. Referred to as a load or
demand constraints, they ensure that the model produces adequate generation
in all segments of the load duration curve under analysis.

The net generation of each plant must not exceed the rated capacity of the
plant. Similar constraints are in place for purchase power contracts. These
capacity constraints specify the maximum output and any seasonal restrictions
on each plant.

There are a variety of constraints limiting the availability of hydro resources.

Reserve margin constraints that specify the percentage of resources required in
excess of the peak demand for each year under study. The Company uses a
15% reserve margin for RAMPP-3^ If existing capacity plus any new'capacity is
less than the peak load plus the 15% reserve margin/new capacity is added to
satisfy this constraint.

Minimum operating level constraints are also required for units that are
either 'must run' units or can be cycled on nights and weekends.

Transmission constraints limit the amount of energy that can be transferred
among the six regions to the lesser of the capacity of the lines or the
contractual rights held by PacifiCorp.

Emission constraints can be added for C02, NOx and TSP emissions.

In addition to the above mentioned constraints, there are a variety of other
constraints related to special requirements of demand side resources such as
market penetration, ramp rates, etc. Also required is a series of constraints
which establish the resources in the existing system.

Cost-Benefit Accounting
IPM puts the costs and benefits of demand and supply-side resource options on a
.

level playing field/ ensuring that all costs and benefits are treated on the same
basis and that model decisions are not arbitrarily biased.

There are four aspects of IPM's formulation that enforce the level playing field
concept.
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First, IPM is dynamic. In discounting all costs to a base year and including them
in a single, multi-year objective function, IPM properly captures the complexity
of multi-year expense inter-relationships. The dynamic feature also ensures that
changing patterns of unit dispatch over time are taken into account.

Second, IPM properly accounts for end effects. The model is typically run for 3 or
4 years at a time with the last year used to minimize end-effects.

Third, IPM includes all the years of the study horizon in the objective function,
rather than including costs only for the actual years run. In this way IPM
calculates total discounted costs over the entire study horizon. Including all the
intervening years in the objective function permits the model to capture more
accurately the escalation of the cost components over time. It also accurately
weighs the out years, further minimizing end effects.

Because of the large size and complexity of the PadfiCorp system, DPM could not
solve for each year in the study horizon (1994-2043). The Company chose the
following years to include in its analysis: each year from 1994 through 2001, 2003,
2006, 2009, 2013, 2022, and 2036. After the year 2001, the run years represent a
number of years, as shown below:

Run Year

1994
1995
1996
1997
1998
1999
2000
2001
2003
2006
2009
2013
2022
2036

Year Re resented

1994
1995
1996
1997
1998
1999
2000
2001
2002-2004
2005-2007
2008-2010
2011-2015
2016-2028
2029-2043

As stated earlier, costs are discounted back to the base year, 1994. In calculating
variable generation costs for a given run year, the model takes the discounted
sum of the variable cost component (fuel and O&M) over the years represented
by the run year and discounts them back to a base year. For example, the 2003
coefficient of MWh generated by a utility plant is:

TVC2002/(l+d)8 + TVC2003/(l+d)9 + TVC2004/(l+d)
where TVC is the total variable cost (in $1000/mwh)
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?ZC-is.c^l<::ul^ted bwe,d on thl. fwl and 0&M for each year'not for the run yeal
representing the actual year This methodology permits IPM to accurately model
changing patterns of fuel prices. Similar calculations are performed for all other
cost components.

Finally, the model's treatment of demand-side options is designed to place these
options on equal footing with conventional utility options. " One of the more
intricate aspects of the formulation is the notion of a levelized impact. An
investment in a conventional unit or even a non-utility option has a fixed
maxlmum capacity and an expected maximum capacity factor that does not vary
over time. On the other hand, an investment in a demand-side option has an
associated stream of savings that are driven by market penetration curves. These
streams can be thought of as cost savings. It would not be accurate to choose a
samPle year and calculate the savings based solely on that year. Rather, to put
the reduction in load on the same basis as the costs that are avoided, levelizing
the lmPacts is appropriate. The levelization methodology is used only to
Pi.roy_ e-a. mean, ingf.',11 maPPin8 ol actual year to run years, and to properly weigh
the impacts within the years represented by the run year.

For example, if the demand side program has energy saving streams for the first
five years

Year GWh Saved
1 13.00
2 63.05
3 110.97
4 172. 00
5 230. 48

The levelization method computes an annuity of these GWh savings, that is, it
is the discounted sum of these impacts divided by the sum of the discount
factors. With a 3% discount rate the levelized savings is 114.69 GWh. Note that
the impacts are not discounted however: a GWh saved in 1990 is still a GWh in
2000.

Energy Costs in IPM

Energy costs assodated with alternative scenarios for each future are developed
within IPM. Four seasonal load duration curves are used by IPM to estimate the
load requirements of the PacifiCorp system. Each seasonal load duration curve is
further divided into eight segments/ yielding 32 discrete periods to which IPM
will dispatch resources for each year of the analysis period. The Company's
generating units and purchases are operated in economic order, subject 'to the
following forced outage and maintenance constraints.
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Forced outages refer to the unplanned loss of a generating unit due to
mechanical failures. Linear programming models cannot directly incorporate
such probabilistic events, so IPM limits the amount of capacity that a unit can
produce in each load segment in each year. For example, if the forced outage rate
for a 100 MW combustion turbine is 5%, IPM limits the capacity of the plant to
95%, or 95 MW.

Maintenance requirements are handled in a similar fashion, only the season in
which the maintenance is planned to occur is specified. If the same combustion
turbine requires 3 weeks of maintenance during the February, March, and April
periods, the unit's capacity would be reduced by 3/12 or 25%. The effective
capacity of the plant would be reduced to 75 MW for this period. Combining the
forced outage and maintenance effects for the turbine would constrain the plants
operating level to 70 MW in the Spring season.

Fixed Costs in IPM

IPM includes the capital costs associated with new generating capacity, and the
fixed operations and maintenance expense of existing and new units. The capital
costs are included for each new resource included in IPM, including interest
during construction. The annual cost per MW of potential capacity is calculated
as in-service year installed cost times Padficorp's capital recovery factor. This
includes the real (adjusted for the effects of inflation) cost of debt, equity, taxes,
insurance and other fixed costs related to capital investment. Table 4-9 in the
main report shows the capital recovery factors by resource. They range from a
low of 5. 48% to a high of 9. 84% in real 1994 dollars. This variation is due to
different service lives and taxes on the various resources. Fixed O&M expenses
are added on a $/MW basis for all existing and potential units.

In IPM's objective function, the annual costs for units are summed over the
years in which they are included in the analysis. The economic costs recognized
by the model reflects only those costs in the time frame of the analysis period,
1994- 2043. Because the study period has been extended to 2043, 'end effects'
problems normally associated with such models have been mitigated.

Objective Function
The objective function is the equation or problem that is minimized by IPM.
The current structure is to minimize the present value of all future resource
fixed and variable costs. Again, these costs do not reflect the capital costs of
existing PacifiCorp generating plants because they represent sunk costs. The
objecdve function in its simplified form can be expressed as follows:
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Minimize NGFC + EGFC + NGVC + EGVC

Where:

NGFC

EGFC

NGVC

EGVC

New generating plant annualized capital and fixed O&M
costs in $/MW for each year in which it is included in the
model.

Existing generating plant fixed O&M costs in $/MW for
each year in which it is included in the model.

New generating plant fuel and variable O&M expenses in
$/mwh-

Existing generating plant fuel and variable O&M expenses
in $/mwh

Costs in the objective function are present value costs. The costs in each of the
^ars. h^ve bTen escalated by the appropriate index to account for changes in real
p.rices'. then discclunted back to the base year, 1994, at 8.8%. The capital costs "are
the present value avoidable costs per MW of capacity in each year of the study.

IPM minimizes^ the Objective function subject to the constraints listed earlier in
this section. The current structure of IPM on the PacifiCorp system results in
!^t-,7'500. co, ".strai^ts'.. which. i^ atthe upper end of the capability of the
computers used to solve the model. Run times for certain scenarios exceeded 30
hours. Solution times of this magnitude represent a serious additional
constraint when the RAMPP-3 requirements indicated that in excess of 150
separate runs of the model would be necessary to properly analyze the issues.
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Initial IFMTe in ul 1992 toSe temberl992
IPM, LPS-867, and IPM Case Manager were initially delivered in July 1992
followed by training at ICF Resources in Fairfax, Virginia in August.
Groundbreaking testing followed for the next few months. The major IPM
testing issues, at this time were: Data from both other Power Planning models
and also from RAMFP-2 were adapted to TPM format for initial testing.
Adaptation was done in two areas: One, using the DOS based Case Manager,
with its user friendly screens and fields and Two, directly editing IPM's text based
input files on the UNIX workstations. Understanding of the IPM data formats
and their meanings, and its use of the LP solution methodology was occurring
with hands on experience.

Various levels of aggregation of the data were tested. PacifiCorp's hourly load
shape was adapted into regional/seasonal load duration curves. Research was
done into the optimal number of seasons and their best definitions. Seasons
consist of a group of months. Initial research was done into the optimal
segmentation of these curves by number and width.

Initial research was also done into determining the most appropriate area and
transmission definitions for RAMPP-3 purposes, i.e., enough detail to represent
transmission constraints without excessively slowing down runtime or
expanding the LP matrix beyond its limitations. Aggregations from two areas up
to seven areas were tested arriving at six areas as the best fit to all the criteria.

Difficulties with firm sales, matrix limitations and the case manager were
investigated: IPM's original firm sales input was a load duration curve
representation of the aggregation of all firm sales in a region. Modeling the large
number of firm sales that PacifiCorp deals with and the large number of contract
starts and stops in various years became a major undertaking involving multiple
Excel spreadsheets. Since load duration curve segment definitions were being
experimented with at this time, the firm sales process became a serious problem.
PadfiCorp later negotiated with ICF to develop a new sales/purchase format that
allows individual detailed representation.

The LPS-867 was originally a DOS based LP, intended for smaller or less detailed
representations than PacifiCorp's seven state system by 50 year study. The
original 10,000 row limit constraint required high levels of data aggregation. This
severely handicapped the level of meaningful detail represented and drastically
reduced the number of years which could be simulated.

Despite its user-friendliness, the Case Manager was eventually abandoned for
two reasons: One, it was a fairly new product, with some unrecoverable errors
still to be debugged, mostly involving maintenance schedules and pumped
storage definitions and Two, it only handled a subset of all of the D?M input data.
Cridcal portions of data (transmission, DSM, and firm sales) had to be directly
edited into the IPM input text files
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PMDAM Tes October 1992 to March 1993

PMDAM was imtially delivered in October. No formal training was provided,
since the model did not, as yet, have a commercial vendor. However, phone and
on-site assistance was provided by Mr. Ed Cazalet, the model's creator.

Groundbreaking testing followed for the next few months. The major PMDAM
testing issues at this time were preliminary modeling of PacifiCorp "system,
binary report design and one-utility PacifiCorp representation. The same process
that had occurred with IPM was undertaken with PMDAM. An understuiding
of the model, with its different solution methodology, and the richness of its data
and their formats occurred with hands-on experience.

Unlike other models, PMDAM did not come with standard output reports.
Instead, all of the input, intermediate, and output data for a study were made
available for user-created custom reports, using pre-supplied data-access
functions. Data-access became a useful feature, once PacifiCorp personnel
understood how to use these functions and designed and created necessary
reports.

PMDAM was originally intended as a Western US. regional model, solving the
problem of interactions between utilities. For RAMPP-3 purposes, the model
had to be customized to solve a single-utility problem, with most of the existing
utility-based logic adapted into an area-based logic. Wholesale transactions with
external entities required the creation of a "rest of the world" geographic area
identity. The major model difficulties encountered were documentation, support
and inability to predictably converge on a solution.

One of the deficiencies of not having an established vendor was the lack of
standard user oriented documentation, such as a manual, or a modeling write-
up and examples. The only documentation available was source code
documentation and a listing of the data available for custom reports. All
problems and difficulties, or questions of clarification, required the assistance of a
support person and the only one available was Mr. Cazalet. He had other
obligations as well and needed to divide his time and efforts between clients.

Ultimately the final obstacle was the model's inability to converge to a solution
on a run. This may have been due to the changes required to modify the model
into the one-utility representation, or was inherent in the LaGrangian solution
technique, or a combination of both.

The moment came in the RAMPP-3 schedule for a final decision on a model.
PMDAM's inability to converge to a solution and its lack of documentation led
PadfiCorp to revisit IPM.
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Fine-Tunin f IPM for Production A ril 1993 to October 1993

PMDAM's difficulties, coupled with ICF's delivery of a larger LP and Power
Planning's purchase of faster workstations, led to a resumption of IPM testing.
While more-detailed testing occurred, ICF began work on agreed to major code
fixes to the model, including a new sales/purchase format, and a binary-data
dump which would allow users to create custom reports.

Specific modeling questions were now being addressed. The final load diiration
curve definitions (load areas, seasons) and segment deHnitions (number of,
width of) were determined. Specific non-standard resource modeling issues were
addressed, such as the non-dispatch ability of wind, T&D efficiencies, etc.

A series of highly-detailed bench marking tests were started, comparing items
such as resource dispatch and link flows to other models. The in-house power
production model, MultiSym was used as this benchmark.

At this time, new code was delivered with the following new features: new
sales/purchase flexibilities, system-wide energy not served (ENS) costing,
transmission capacities enhanced, segmental hourly mapping and the new
binary output code.

Individual contracts could now be defined with individual parameters such as
capadty, cost, start and end years, capacity factor minimums and maximums,
restrictions to certain segments and seasons. Also, non-firm markets, which play
an important part of the overall cost of the system, could now be defined for the
first time.

Originally, IPM used the highest cost resource in each region as the cost of ENS
in that region since regional load/resource balance was usually enforced.
However, PacifiCorp needed a system-wide balance to be enforced, so a single
system-wide cost of ENS was needed. A new input file allowed the user to define
this system-wide desired cost of ENS.

The transmission enhancements allowed capacities to vary by season and
segment.

Load diversity was captured by the preservation of hours when moving from
one area to another. This load mapping became necessary to more accurately
model pumped storage and peaking return issues.

As with any computer program, new code went through a series of iterations of
user testing and debugging. One example was the delivery of a second version of
the new sales/purchase feature after extensive testing of the initial delivery
found several bugs.
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As the bench marking became more detailed, more refined modeling questions
were addressed, such as: hydro condition, topology fine-tuning, modeling of
nonfirm markets, modeling of new transmission costs, modeling of return
limits of the BPA Peaking contract, modeling of real O&M escalation for
renewable resources, modeling of typical SCCT dispatch and representation of
quantity of new resources available.

The IPM format is consistent with the format of an EPRI inodel for the

development of DSR cost estimates. However, PacifiCorp was unable to use the
EPKI model and had to develop a method to input DSR data independently.
Success occurred only after several rounds of attempts and revisions. The lack of
an EPRI model caused a great amount of iterating between our in house DSM
and D?M model to get consistent results between the two. This led to a finer
understanding of how the IPM model computes peak conservation penetrations
by program. The mechanism to start a program in a spedfic year was a turning
point. This allowed cases to match the unconstrained runs as necessary.

Since RAMPP-3 would be doing a multi-attribute trade-off analysis of over a
hundred individual runs, considerable time and effort was needed to examine
the many aspects of computer runtime and how to reduce it without sacrificing
meaningful detail. These included: number of end years and effect of end years,
usage of initial solutions and the optimal pattern of runs, which initial solutions
should be used for which runs to minimize run times, number of run years and
mapping of non-run years (forward mapping, backward mapping, or middle
mapping) to run years.

A wide variety of reports were created: internal analytical reports for bench
marking , other regular run checks, reports which would feed into presentation
quality touch-up on the Macintosh and files which were used as input to the
Financial Model.

The following somewhat "mechanical" issues were addressed to allow
production runs, data retrieval and production graphs and tables.

Duplicating input files for over 150 cases would have required more computer
disk space than was practical or feasible, and would also have led to redundancy
and confusion. Establishing a library control system linking one set of final data
to the appropriate input variations and the various production directories
eliminated the needless redundancies and confusion. This library control system
also preserved a record of editing changes, eliminating the potential nightmare
of mistakenly replacing older, correct data with newer, incorrect changes.

Maintaining order over the more than 150 cases required a well-thought-out and
easy-to-use directory hierarchy.
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IPM is three separate programs (matrix generator, LP, and matrix reporter)
which are run in sequence overnight. Intelligent automation is needed to select
the correct input files and start a run.

The RAMPP-3 production studies were to be run on four UNIX workstations
networked together and shared with other analysts running other shidies on
other models. An intelligent "job allocation" program was needed to allocate the
workstations among the various studies and users. In addition, because IPM jobs
solved much more quickly using a solution from another run, the run queues
needed to match up the submitted job with the "previous" job whose solution it
will be using, if that "previous" job hadn't already finished.

Post-run analysis, multi-att. -ibute trade-off analysis, and presentation-quality
reporting took place on desktop Macintosh computers, using spreadsheet and
graphical tools. Seamless networking and simultaneous access to study files
from both workstations and desktop computers were developed.

Generation of standard analytical and presentation-quality reports for the over
150 studies, as well as the numerous comparative reports and analysis of
combinations of studies, required automation on the Madntosh using macros
and prepared linked templates.

Production runs and analysis commenced in October of 1993.





Section 3

Financial Model Description
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Model Inputs

The following is a write-up discussing model processing and the revenue
requirement calculation in detail.

The information flowing into the financial model is from the IPM optimization
model, DSR input files, load forecasting files, and five year plan inputs.

IPM model data transfers include power costs (purchase power, fuel costs, O&M),
new resource construction, system load energy (mwh).

MWh Energy Sales before conservation and numbers of customers are provided
by Load Forecasting.

DSR data files are from Demand Side Policy & Strategy. Information transferred
includes utility loan investment with terms and interest rates, deferred costs,
DSR utility expense, conservation MWh before losses by class, DSR penetration
rate, and DSR customer costs.

Input file data is from the five-year financial plan (1993 to 1997) and includes
beginning plant and reserve by function (fossil, hydro, transmission,
distribution, general, mining), beginning deferred taxes, and beginning working
capital; book life by function; tax depreciation percentages by asset type; existing
plant deferred taxes, forecasted for 20 years; 1994 to 1997 construction; ARJDC;
CWIP; regular sales for resale; other revenues; change in working capital;
amortizadon; property tax rate; business tax rate; federal tax rate.

Integrated Resource Planning input file data includes construction schedule, lead
times and raw capitalization.

Model Processing
The following are processes that the model computes from the input file
information:

Weighted cost of capital - existing & forecasted
Cumulative plant and reserve balances
Discount rates Deferred taxes

Tax depreciation Book depreciation
Plant retirements Betterment addition forecasts

Rate base closings AFUDC
DSR (ESC) loan balance, loan payment, principal payment
DSR deferred amortization

DSR cumulative plant balance and reserve
DSR deferred tax
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Existin Plan R ven R uirem nt

Listed below are the major elements included in the financial model.

Plant in Service is beginning plant, reduced by annual redrements.
Retirements are calculated by functional group based on percentages applied to
prior year plant in service balance. Model does not include CWIP" Balance is
cumulative.

Accumulaled Depreciation is beginning accumulated depreciation increased by
annual depreciation and amortization reduced by annual retirements calculated
in plant in service. Balance is cumulative.

Deferred tax balance is beginning deferred taxes plus the annual change to
deferred taxes. Deferred taxes are calculated based on the current year book
depreciation less the current year tax depreciation times the income tax rate of
36.91% (company composite that includes state taxes). With no new plant
additions, deferred taxes increase until 1998 when the book depredation exceeds
the tax depreciation.
Working Capital represents the current assets less the current liabilities in the
beginning balance. Working capital is unchanged in the model.
Rate Base Total is calculated as plant in service, less accumulated depreciation &
deferred taxes, plus working capital.
Rate Base Lagged is the prior year ending rate base. Current year plant additions
receive recovery in the following year. The model assumes perfect regulation
(costs are fully recovered through customer prices).
Rate of Return is the current authorized weighted average allowed return on
rate base 10. 5%.

Rate Gross Up for income Tax is 3. 44% to cover the income taxes on the
common and preferred return. This is calculated as the common and preferred
return, divided by one minus the income tax rate, less the common and
preferred returns.
Return on Rate Base is lagged rate base times the rate of return.
Gross up for Income Taxes is lagged rate base times rate grossed up for income
taxes.

Book Depreciation - Reflects the decline in asset value over its economic life and
is calculated as current year existing plant in service times the book depreciation
rates calculated on a functional basis. Added to this is book amortization
(leasehold improvements, computer equipment, intangibles) from the five-year
plan inputs.

Return on Rate Base Existing is calculated by adding the return on rate base plus
gross up for income taxes and book depreciation.
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Plant Additions Revenue Re trement

Plant in service (Existing Betterments) is calculated as the prior year exisdng
plant with betterments, times the betterment rates calculated on a functional
basis. This balance is cumulative. Plant retirements are calculated after one year
on existing betterments using retirement percentages by functional group.
Betterments grow at roughly 5% of gross plant investment, including existing
betterments. Investment includes additions to distribution facilities as a result of
load growth.
Accumulated Depreciation (Existing Betterments) is increased by annual
depreciation and reduced by annual retirements on existing betterments. This
balance is cumulative.
Plant in Service (New Resources) adds the annual new resources to the prior
year balance (balance is cumulative). Plant retirements are calculated annually
using an estimated 2% per year of plant investment.
Accumulated Depreciation (New Resources) is increased by annual depredation
and reduced by annual retirements on new resources. Balance is cumulative.
Deferred Tax Balance accumulates the deferred taxes for existing betterments and
new resources (excluding purchase power). Deferred taxes are calculated as above
under existing revenue requirement.
Working Capital - Represents the increase in working capital over the beginning
balance. Through 1997, working capital is from five- year plan. After 1997, model
forecasts working capital based on revenue growth.
Rate Base Total is calculated by adding the plant in service for existing
betterments and the new resources, less the acciunulated depreciation for
existing betterments and new resources, less deferred taxes, plus working capital.
Rate Base Lagged is the prior year additions to rate base.
Rate of Return is the calculated forecasted cost of capital of 10.43%. The weighting
is based on forecasted capital structure and cost of capital as follows:

LTD 8.99% Weighted 49%,
Preferred 8.93% Weighted 6%
Common 12.2% Weighted 45%

Rate Gross Up for Income Tax is 3.53% to cover the income taxes on the common
and preferred return. Calculated as in above (see existing revenue requirement).
Rehun on Rate Base is rate base lagged times the forecasted rate of return.
Gross up for Income Taxes is rate base lagged times rate grossed up for income
taxes.

Book Depreciation is current year plant in service (existing betterments) times
the book depreciation rates calculated on a functional basis, plus current year
cumulative new resource investment times book depreciation rates.
Rehun on Rate Base Additions is calculated by adding the return on rate base
plus gross up for income taxes and book depredation.
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DSR Revenue Requirements

Gross Utility Loans accumulate the investment in DSR loans. Principal loan
reductions are reflected as Accumulated Amordzation of Loans. Fully-paid loans
are removed from gross utility loans and accumulated amortization on loans.
Model assumes all loans are paid in full, but payments are offset by any bad debt
expense.

Accumulated Amortization on Loans accumulates the prindpal loan
repayments and is reduced by fully-paid loans.
Gross Utility Deferred is cumulative DSR deferred program investments.
Investment is removed after deferred costs are fully'amortized.
Accumulated Amortization Deferred accumulates the amortization of the DSR
deferred programs. DSR deferred investments are removed after fully
amortizing.

Deferred Tax Balance accumulates the deferred taxes for utility deferred
programs. For tax purposes, the utility deferred investment are fully depreciated
over one year. Book depreciation is based on 20-year life for residen'tial/15-year
life for commercial, and 15-year life for industrial. No deferred taxes are
calculated on utility loans.
Rate Base Total is calculated by adding the gross utility loans, plus the gross
utility deferred, less the accumulated amortization on loans/less the
accumulated depreciation on DSR deferred, less deferred taxes.
Rate Base Lagged is the prior year DSR rate base.
Rate of Return is the forecasted cost of capital 10.43% (See Additions Revenue
Requirement).
Rate Gross Up for income Tax is 3.53% to cover the income taxes on the common
and preferred return. (See Additions Revenue Requirement).
Return on Rate Base is DSR rate base lagged times the forecasted rate of return.
Gross up for Income Taxes is DSR rate base lagged times rate grossed up for
income taxes.

Book Amortization is current year utility deferred times the book depreciation
rates calculated on a customer class basis, plus the annual prind)
on the DSR utility loans.
Return on Rate Base DSR is calculated by adding the return on DSR rate base,
plus gross up for income taxes and book amortization.
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Summary Revenue Requirements

Total Return on Rate Base adds the return on rate base for existing, new
resources, all betterment additions, and DSR.
Fuel is an input from the D?M model and includes fuel costs of thermal
generating resources. New resource fuel costs are included.
Purchase power is an input from IPM and includes firm and nonfirm purchase
power to cover energy and capacity requirements. (BPA peaking contract is
included as part of O&M costs).
O&M is an input from IPM for power supply O&M and includes the operations
and maintenance expenses other than fuel, wheeling cost, and piirchase power.

Non-power supply O&M is from the five-year plan, and escalates annually at
inflation after the plan period (this includes transmission, distribution, sales,
customer service, and A&G costs). New resource O&M costs are included.
Wheeling is input from five-year plan data. After 1997, wheeling escalates at
inflation.

DSR Bad Debt Expense calculates potential losses from the nonpayment of loans
at .5% as ESC revenues.

DSR Expense is a transfer from the DSR files (Demand Side Policy & Strategy).
This reflects the utility operating costs incurred that are charged to expense.
Taxes Other Than Income Taxes reflects property taxes and general business
(franchise) taxes. Property taxes are calculated as current year plant investment,
excluding DSR, times .83%, based on a weighted average from the five-year plan.
General business taxes are calculated at 1.25% of operating revenues (based on a
weighted average from the five year plan).
Total Operating Expenses are the sum of fuel, purchase power, O&M, wheeling,
DSR bad debt expense, DSR expense, and taxes other than income taxes.
Depreciation is not included but is treated as part of the return on rate base.
Total Revenue Requirement is the total return on rate base, plus total
operating expenses. This number is before revenue credits.
Sales for Resale are a transfer from the IPM model and reflect nonfirm or
secondary sales.
Special Sales for Resale reflect the existing finn sales for resale and are provided
by Integrated Resource Planning.
Energy Service Revenues (ESC) are revenues from customers who receive
energy service loans for acquiring DSR resources. This reflects the customers'
total annual loan payment.
Other Revenues are from the five-year plan and reflect utility revenues from
non-mwh sources (i. e. rents of fadlities, pole contact rentals, regulatory
adjustments). Other revenues escalate at inflation after 1997.
Operating Revenues represent the total revenue requirement, less revenue
credits (sales for resale, energy service charge revenues, other revenues).
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Mod 1R ult u u Ex lanation

Loads:

System Load (MWa): The optimization (D?M, integrated planning model) model
forecasts energy requirement before DSR resources are determined. This is the
load the company is required to meet through generating resources or purchase
power, measured at the busbar. System load indudes the retail energy
requirements, plus regular sales for resale energy requirements (requirement or
on-system sales). This excludes the firm wholesale sales energy requirements.
Conservation (MWa): Level of DSR resources selected by IPM from DSR
strategies of low, medium, accelerated, & high (Data is from Demand Side Policy
& Strategy).
System Load After Conservation (MWa): Represents the system load net of
conservation.

Energy Sales After Conservation (MWa): The retail energy sales to residential,
commercial, and industrial customers, plus the regular sales for resale, measured
at the customer meter. The forecasted energy sales load growth before
conservation was provided by the load forecasting department (low, medium
low, medium, medium high, high). The regular sales for resale were provided by
Integrated Resource Planning.

Total Customers (OOO): Represents the forecast of company customers under the
energy sales load forecasts used in the optimization model.
Net Electric Plant ($M): Adds the optimization model resource additions
(completed and CWIP) to total gross electric plant, less accumulated depreciation
reserve, in deriving net electric plant. (Net electric plant includes conservation
assets, betterment additions, new resource additions from optimization model,
less retirements, less accumulated depreciation.)
Net Conservation Assets ($M): The portion of net electric plant that is due to
investments in conservation resources after cumulative amortization. This

includes ESC (energy service charge) loan programs and non-ESC (deferred)
programs.

Utility Cost:
Operating Revenues ($M): (Nominal) Model assumes perfect regulation, where
all plant additions are added to rate base in the year completed, starting after 1997
when CWIP is zero. The rate base is lagged one year for computing the return on
rate base. Depreciadon, O&M expenses, taxes other than income taxes, and
income taxes are added to return on rate base, providing gross operating
revenues. Gross operating revenues are reduced by the revenue credit (sales for
resale excluding regular, DSR energy service charge, and other revenues).
Cost in Mills/Kwh: Operating revenues divided by energy sales after
conservation.

Average Customer Bill (Annual $): Operating revenues per customers.
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Total Cost:
DSR Customer Cost ($M): Customer investment and benefits from DSR
Resources. (Data is from Demand Side Policy & Strategy).
Levelized DSR Customer Cost ($M): Customer cost levelized over 20 years using
the company's after-tax discount rate of 8.8%.
Energy Service Charge ($M): Revenue from customers who receive energy
service loans for acquiring DSR resources. This reflects the customers total
annual loan payments.
Total Resource Cost ($M): (Nominal) Operating revenues plus energy service
charges and levelized DSR customer costs.
Cost"in MUls/Kwh: Total resource cost divided by energy sales before
conservation.

F otnotes/Mathematical Corn utation

Nominal Dollars are stated in current year values, which includes the impact of
inflation.
Real Dollars are nominal values divided by one plus the inHation rate (3.4%)
after 1994 to the Year minus Base Year power. Computation removes annual
inflation impacts.
NPV is the fifty year net present value of a stream of values discounted at the
company's 8.8% after tax discount rate.
Annual'Growth Rate calculates the compound annual growth rate over 50 years.
Real Levelized Utility Cost (mills/kwh) is the levelized utility cost using the real
discount rate (one plus discount rate divided by one plus the inflation rate),
divided by the levelized energy sales after conservation, times one plus the
inflation rate. This computes the utility costs on a $/mwh basis without the
impact of infladon and'allows the company to rank resources when comparing
resource additions in different years.
Real Levelized Total Cost (mills/kwh) is the levelized total resource cost using
the real discount rate (one plus discount rate divided by one plus the inflation
rate), divided by the levelized energy sales before conservation times one plus
the inflation rate. This computes the total resource costs on a per mwh basis
without the impact of inflation.

New Resource Analysis
February 8, 1994





Section 4

IPM Model Input Files

Detailed Descriptions
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The following paragraphs describe the variables and formats required by IPM
model, and examples for each of them. The descriptions of items in all the files
follow the order used in the input files.

A. Supply Side Resources (plant. dat)
B. Demand Side Resources (demand.dat, impact.dat, dsmpct.dat)
C. Renewables (renewbl.dat)
D. Sales (sales. dat, sale. dat)
E. Purchases (purchase. dat)
F. Load Duration Curve (*ldc.dat, hourly load data file)
G. Emission Control (co2. dat, so2. dat)
H. Miscellaneous (concole. dat, repdata. dat, unserv. dat,

CONFIG. LPS, bincons. dat)

A. Supply-Side Resources (plant. dat)

The existing and potential supply side resources of the company are identified in
plant. dat file, which has 24 parts. Some of the parts have more than one copy
due to the selections of Fuhire, DSR, Coal & Renewable strategies of the runs, as
well as Environmental Adders and Sensitivity studies.

1. Title
This is the first entry in this file, which is the name of a run.

Load =m Gas=mg DSR=unc Coal =ac Renewables = ar

In this case, it is a run for Medium load growth, Mediiun gas price,
Unconstrained DSR and Any-Coal & Any-Renewable strategy.

2. Planning Horizon
Plannmg horizon indicates the current year, first year of the study and the
number'of years in the study. A 50 year instead of 20 year planning horizon is
used for the purpose of including end effects.

C"* CURRENT YEAR (IYRC)
1994
C"* FIRST YEAR OF STUDY (LPF)
1994
C*" NUMBER OF YEARS IN THE STUDY (NY)
0050

3. Definition of Regions
In this section, the file specifies the number of regions, reserve margins, losses
from generators to customer meters, and file names for hourly load data and
cuts of segments on the load duration curve (see Paragraph F), as well as the joint
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reserve margin of all the regions.

C"* NUMBER OF REGIONS
0006
C"* REGION R.M. % LOSS LOAD FILE LDC FILE

B

0

u

w

D

c

BRIDGER
owe
UTAH
WYOMING
DSW
CAL

-1.0
-1.0
-1.0
-1.0
-1.0
-1.0

0.0
0.0
0.0
0.0
0.0
0.0

owc95b.dat
owc95b. dat
uta95b.dat
wyo95b. dat
uta95b.dat
owc95b.dat

owcldc.dat
owcldc.dat
utaldc. dat
wyoldc. dat
utaldc. dat
owcldc. dat

C*" JOINT RESERVE MARGIN
CI4-2X-F6.1- _
0001 15.0

BRIDGER generates mainly for OWC region and CAL gets power mainly from
9^y.9' which are why these two regions use the same load pattern files as OWC.
DSW region's sales are mainly to UTAH, so it uses UTAH'S load pattern files.

Company does not enforced reserve margins in each region. However, a joint
reserve margin of 15% is enforced for Company's entire service region. This
margin is fixed for the entire planning horizon.

The loss between generators and customer meters are included in the load
forecast.

4. Load and Run Years

Energy (GWh) and peaks (MW) of annual load by region are listed for the entire
planning horizon.

There are copies for five Load futures and three Load Level sensitivities.

C.*. YEARS TO BE RUN, YEARLY GENERATION (GWH) AND PEAK (MW) medium forecast
c'

YEAR RUN BRI owe UTA WYO DSW CAL

1994 YES 0. 005 0. 001 20984 3940 18100 2550 7816 1007 0. 005 0. 001 0. 005 0. 001
1995 YES 0.005 0.001 21436 4025 18723 2640 7882 1016 0.005 0.001 0.005 0.001

2001 YES 0.005 0.001 24221 4548 22385 3162 8780 1132 0.005 0.001 0.005 0.001
2002 NO 0.005 0.001 24749 4648 22978 3245 9016 1162 0.005 0.001 0.005 0.001

2012 NO 0. 005 0. 001 30552 5703 27527 3879 11225 1439 0. 005 0. 001 0. 005 0. 001
2013 YES 0.005 0.001 30865 5797 27861 3948 11337 1461 0.005 0.001 0.005 0.001
2014 NO 0.005 0.001 30865579727861 3948 11337 1461 0.005 0.001 0.005 0.001

2036 YES 0.005 0.001 30865 5797 27861 3948 11337 1461 0.005 0.001 0.005 0.001

2043 NO 0.005 0.001 30865579727861 3948 11337 1461 0.005 0. 001 0.005 0.001
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BRIDGER, DSW and CAL regions do not have loads. BRIDGER region is used
because there is no direct transmission between WYO and OWC. DSW and CAL
are wholesale markets. Since IPM does not allow zero-valued loads, 0.005 and
0.001 are used as dummy energy and peaks respectively. Because of the machine
time constraints, not every year in the 50-year planning horizon is run.

A flag is used to indicate if there is inter-region transmission.

C"* TRANSMISSION FLAG (0=NO TRANSMISSION; 1=TRANSMISSION)
0001

To closely follow the load changes, the non-run years are mapped to specific run
years with the pattern that the number of non-run years before and after a run
year is the same.

C*" YEAR MAP
ACTUAL REPRESENTED BY
YEAR -YEAR

1994
1995

2001
2002

1994
1995

2001
2003

2012 2013
2013 2013
2014 2013

2036

2043

2036

2036

5. Number of Plants

The number of plants, existing and potential, is specified.

C"* NUMBER OF AGGREGATE PLANTS
0078

6. Definition of Seasons
The number and names of seasons are defmed here.

C"* NUMBER OF SEASONS (NPER)
004
C*" SEASONS NAMES

WIN SPR SUM FAL

7. Number of Segments in Each Season
For all the seasons, the numbers of load segments are identified, followed by the
definition of Base-Load, Mid-Load and Peak-Load sections in terms of segments
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in each season.

NUMBER OF LOAD SEGMENTS BY SEASON
8888

C*" SEGMENT DEFINITIONS SEASON 1
C*" BASE CTOP, BOTTOM)
7 8

C"" MID fTOP, BOTTOM)
6 6

C*" PEAK fTOP, BOTTOM)
1 5

C*" SEGMENT DEFINITIONS SEASON 2

8. Existing Pumped Storage
This section contains the number of existing pumped storage units, and for each
^n efficiency of PumPm,S(%)'. efficiency of generation (%), pump capacit
(MW) and reservoir capacity (GWh), as well as the years when these are
applicable.

C""** NUMBER OF EXISTING PUMP STORAGE PLANTS (IPST)
0004 EFF 1 EFF 2 PMP. CAP. RESERVOIR YEAR YEAR

006 100. 0 100. 0 1100.0
007 100.0 100. 0 18.0
007 100. 0 100. 0 16.0

55.0
1.7
1.5

1994 2043
1994 1994
1995 1995

007 100. 0 100. 0 4. 5 0. 4 2000 2043

067 78. 0 100. 0 100. 0 41. 7 1994 2043

The first column lists the plant numbers as defined in part 11 later.

The next indicates the segments when the pumping and generation may occur in
terms of segments. The first two columns are for the pumping range, and the"
last two the generation range.

C"*RANGE OF SEGS IN WHICH PUMPING OCCURS
WIN
0006 008 001 005
SPR
0006 008 001 005
SUM
0006 008 001 005
FAL
0006 008 001 005

9. Number of Fuels Types
The number of fuels used by all the plants is specified here.

C*"*"" NUMBER OF FUEL Pl'PES
0032
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10. Escalation Rates

These include the numbers of escalation rates for capital and O&M cost,
nominal discount rate, inflation rate by year, fuel price escalation rate, variable
O&M escalation rate, fixed O&M escalation rate, and capital escalation rate.

C*" NUMBER OF CAPITAL Tl'PES
0001
C"' NUMBER OF O&M ESCALATION TYPES
0001
C"* DISCOUNT RATE - NOMINAL (%)

5.2
C"* TABLE OF INFLATION RATES
YEAR RATE

1994 0.0
1995 0.0

2013 0.0

2043 0.0
C*" FUEL ESCALATION DATA TABLE FLAG (1=YES OR 0=NO)
0000
C"* VARIABLE O&M ESCALATION DATA TABLE FLAG (1=YES OR 0=NO)
0000
C*" FIXED O&M ESCALATION DATA TABLE FLAG (1=YES OR 0=NO)
0000
C"* CAPITAL ESCALATION DATA TABLE FLAG (1=YES OR 0=NO)
0000

IPM model does not use inflation rate by year, therefore, all the numbers in that
table are O's. Changes in fuel prices are incorporated in the fuel price section (part
17). There are no annual capital, variable and fixed 0 & M escalation rates used.

11. Plant Data
This is a table of general information on all the supply-side resources, existing
and potential. For each resource, the file lists its code and name, if it is a retrofit
and its original plant code when it is a retrofit, fraction of capacity lost due to
retrofit (%), utility type (coal, hydro, purchase, etc., which is defined in file
repdata. dat described later in Paragraph H.2), region it is (or will be) in, plant type
(CC CT, cogeneration, renewable, etc., which is also defined in file repdata. dat),
physical life and book life (number of years), efficiency (%, for potential
resources, % of capacity contributes to reserve margin), forced outage rate (%),
incremental heat rate (BTU/kWh), variable 0 & M cost (mills/kWh), fixed 0 &
M cost ($/kW/year), capital cost ($/kW), and whether it is an existing or potential
resource.

There is one copy for the runs in Base Plan, six copies for Environmental Adders
cases, and one copy for Reduced Wind Cost sensitivity nin.
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': oct-18 ". -;-. PLANT TABLE__PI. ANT. 01^1. PLANT. TABLE -----.. . 78 Plants Modeled
# Name Long Name RETRFIT PLNY UT R 7YOMCP LF BJ EFF FOR~IHEA:T:"VOM FOM CAP E/P
1 APS APS Sec CTs

16 DJN Dave Johnston 1,2.3

24 HYD Hydro Pacific

0'01 D 4 1 1 50 50 1. 00 10. 20 7600 14. 49 0. 0 0 E

0-01 w 1 1 1 50 50 1. 00 7. 09 10222 0. 00 22. 4 0 E

0.03 0 6 1 1 75 75 1. 00 0.00 0 0. 00 9. 4 0 E

6.1 UCT. utahsimptecycleCT.. _^. _ 0.01 U 4 1 1 50301. 00 1. 5010545 7. 0021.8
62 UCV Utah CC CT Convert'UCTUCT-66:7 1 U 5 1 1 SO'35 \''W 3^0 "sTx 1/:^ ̂  1^ pp
78 WW2 Wyo Wind w/o Tax C 0.0 3 W10 1 1 50 20 0.33 0.00 10000 4. 20 9. 5 1362 P

12. Fuels
This section contains how many types of fuels each resource uses and what
are The fuels are numbered in file repdata. dat, which is described later (see
Paragraph H.2). There are three copies for each of the Gas Price futures.

-Sept 16 - Plant. 012. Fuel. mg -- Medium Gas Price
# NAME »FUELS FUELS ALLOWED (1113) (INCLUDING FLAME STABLIZATION FUEL)

1 APS

16 DJN

24 HYD

62 UCV

78 WW2

23

7

1

23

32

13. Fuels to Stabilize Flames

There are no different fuels used for this purpose.
-Sept 2- PLANT.013.FLAME.STABLE
C"* FLAME STABILIZATION

1 APS 0

78WW2 0

14. Maintenance Schedule

This table lists capacity availabilities (%) after maintenance for all the resources
by season and for the entire planning horizon.
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-- Oct 6 ---- MAINTENANCE SECTION -
APS.
1994-2043 100. 0 100. 0 100.0

HYD.
1994-2043

DJN.
1994-
1995-
1996-
1997-
1998-
1999-

1994
1995
1996
1997
1998
1999

2043-2043

ucv.
1994-2043

WW2.
1994-2043

97.0

100.0
100.0
100.0
100.0
100.0
100.0

100.0

100.0

100.0

93.0

91.1
80.6
91.1
82.8
86.6
76.3

80.6

85.0

100.0

80.0

100.0
100.0
100.0
100.0
100.0
100.0

100.0

98.0

93.5
100.0

95.7
100.0

95.7
100.0

100.0 100.0

100.0 100.0

100.0 100.0

15. Capacity Factor
Capacity factors constrain the energy output from the resources. For each
resource, the capacity factors (%) are presented by season for the entire planning
horizon.

- Oct 12 -- CAPACITl' FACTOR SECTION -
APS.O
1994-2043 100. 0 100. 0 100. 0 100.0

DJN.O
1994-2043 100. 0 100. 0 100. 0 100.0

HYD.O
1994-2043 69. 0 60. 0 40. 0 52.0

OC1.0
1994-2043 100. 0 100. 0 100. 0 100.0

WW2.0
1994-2043 59. 2 32. 4 18. 4 30.9

The number "0" after each resource code indicates that the constraint is of a less-
or-equal-to type, that is, the resource must operate at the capacity factor no greater
than the specified numbers.
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16. Capital Charge Rate
For all the potential resources, this section lists the capital charge rates by year for
the entire planning horizon.

-- Sept 29 - Capital Charge Rates for Potential Units
CPU. OC1. OC2. OCC. OCT. OCV. OGT. OPS. OW1.

1994 8. 95 8. 95 8. 95 8. 95 9. 16 8. 95 8. 95 8. 12 9. 84
1995 8. 95 8. 95 8. 95 8. 95 9. 16 8. 95 8. 95 8. 12 9.'84

2043 8. 95 8. 95 8. 95 8. 95 9. 16 8. 95 8. 95 8. 12 9. 84
- Sept 29 -- Capital Charge Rates for Potential Units

OW2. UC1. UC2. UCC. UCT. UCV. UCY. UFB. UGC.

17. Fuel Price and Emission

This section^ contains C02, NOx and other particles' emission rates
(^'S/^ABT}J)' as w,e11 as thePrices (cents/MMBTU) of all the fuels by year for
the entire planning horizon. There is a fixed amount of S02 allowance as
discussed in the portfolio chapter of the main report, so that its emission is not
modeled and the entries here are O's. There are three copies for the Renewable 0
& M sensitivies, and one for all the other runs. The reports on emissions are not
generated by IPM model, therefore, the emission rates listed here may not be the'
latest.

--November 12 -- FUEL PRICE AND EMISSION DATA
PURCH CARBN CENTR CHOL4 COLST CRAIG DJOHN GADSB HAYDN

302
NOX
TSP
C02
ASH
1994
1995

0. 000
0. 000
0. 000

0.0
0.0
0.0
0.0

0. 000
0. 450
0. 040
198.0

0.0
73.0
72.5

0. 000
0.450
0. 010
213.0

0.0
133.0
127.8

0. 000
0. 450
0. 050
215.0

0.0
169.0
169.1

0. 000
0. 450
0. 030
215.0

0.0
80.4
81.0

0. 000
0. 450
0. 030
215.0

0.0
108.7
108.8

0. 000
0.480
0. 040
218.0

0.0
63.4
62.1

0. 000
0. 200
0. 003
133.0

0.0
196.6
196.9

0. 000
0. 450
0. 030
215.0

0.0
93.3
93.8

60. 6 225. 1 94.52043 0. 0 71. 5 126.5 165.9 82.2 108.3
-November 12 - FUEL PRICE AND EMISSION DATA

HUNTN HUNTR JBRDG NAUGH WYODK COALU COALW QLCCW GLSCW

18. Turn Down

These are the constraints on resource capacities when himing down, if there is
any. It is not used here.

- TURN. DOWN SECTION
00
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19. Area Protection

Area protection section indicates the number of resources which must run in a
specific segment on the load duration curve with certain fraction of the capacities
and at the specified heat rates. This allows minimum generation levels to be
represented.

-- AREA PROTECTION SECTION --
51

DJN.
0. 444 8
0. 444 8
0. 444 8
0.444 8

HYD.
0. 107 8
0. 072 8
0. 077 8
0. 075 8

WW2.
0. 591
0. 323
0. 183
0. 308

12138.0
12138.0
12138.0
12138.0

0.0
0.0
0.0
0.0

10000.0
10000.0
10000.0
10000.0

20. Capacities of Existing Resources
Incremental capacities (MW) of the existing resources are listed by year for the
entire planning horizon. The first non-zero number in a column indicates when
the resour'-E is available. The negative (positive) numbers are the reductions
(additions) to the existing capacities.

- Oct 12 - Capacity Bounds for Existing Units
APS APT ASE BHC BLU BPA BPS CAR GEN

1994 200 0 0 84 22
1995 00000

2043 00000
Capacity Bounds for Existing Units -

CHL CLS CRG CRM CSH

700
0

17
-2

178
0

638
0

DES DJN GDS GRT

21. Capacities of Potential Resources
There are four parts determining how new resources can be added in terms of
capacities (MW-). Each of the four Coal & Renewable combinations has its own
copy of these parts.
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Lower-Bounds

These are the minimum incremental capacities of each resource to be added in
each year. In Strategic-Renewable cases, the renewable resources are forced in.
Thus, their lower capacity bounds have non-zero values.
-- LOWER CAPACITY BOUNDS FOR POTENTIAL UNITS - AC AR Oct 18

CPU. OC1. OC2. OCC. OCT. OCV. OGT. OPS. OW1.

1994 00000
1995 00000

2043 00000001
- LOWER CAPACIT/ BOUNDS FOR POTENTIAL UNITS -

OW2. UC1. UC2. UCC. UCT. UCV. UCY. UFB. UGC.

Upper-Bounds
These are the maximum incremental capacities of each resource to be added in
each year.
-UPPER CAPACITY BOUNDS FOR POTENTIAL UNITS -

CPU. OC1. OC2. OCC. OCT. OCV. OGT. OPS. OW1.

1994 2000 0000
1995 2000 0000
1996 2000 0000
1997 2000 160 470 0 0
1998 2000 160 470 450 370 450

0

0

0

0

100

0

0

0

0

200

0

0

0

150
150

2043 2000 160 470 450 370 450 100
-UPPER CAPACITY BOUNDS FOR POTENTIAL UNITS -

OW2. UC1. UC2. UCC. UCT. UCV. UCY. UFB.

200 0

UGC.

Cumulative Lower-Bounds

f..a^t?Le minimum capacities of each resource to be added up to each year.
-- LOWER CUMULATIVE CAPACITr BOUNDS FOR POTENTIAL UNITS -

CPU. OC1. OC2. OCC. OCT. OCV. OGT. OPS. OW1.

1994
1995

2043 000000000
-- LOWER CUMULATIVE CAPACITl' BOUNDS FOR POTENTIAL UNITS -

OW2. UC1. UC2. UCC. UCT. UCV. UCY. UFB. UGC.

When the model is to choose the capacities, all the entries here are zeros.
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Cumulative Upper-Bounds
These are the maximum capacities of each resource to be added up to each year.

-UPPER CUMULATIVE CAPACIF/ BOUNDS FOR POTENTIAL UNITS -
CPU. OC1. OC2. OCC. OCT. OCV. OGT. OPS. OW1.

1994 000000000
1995 000000000
1996 0 320 1320 000000

2043 000000000
-UPPER CUMULATIVE CAPACITY BOUNDS FOR POTENTIAL UNITS -

OW2. UC1. UC2. UCC. UCT. UCV. UCY. UFB. UGC.

If the entries in an entire column are O's, the model will decide the upper
cumulative bounds. If in a column there is any non-zero number, the O's before
that non-zero number imply that the upper ciunulative capacity should not be
greater than zero which is the same as saying that the resource is not available,
and the O's after that non-zero number imply that there is no change to the
cumulative upper bounds which is the same as saying that the cumulative upper
bounds stay the same as determined by the previous non-zero value.

22. Reserve Margin Capacities
These are the capacities (MW) of existing resources which will contribute
towards the joint reserve margin.

RESERVE MARGIN CAPACITIES FOR EXISTING UNITS -
APS APT ASE BHC BLU BPA BPS CAR

1994 0 0 0 022 1100 17 178
1995 0 0 0 0 0 0-2 0

2043 00000000
- RESERVE MARGIN CAPACITIES FOR EXISTING UNITS -

CHL CLS CRG CRM CSH DES DJN GDS

CEN

638
0

GRT

The reserve contributions of potential resources are determined in part 11.

23. Transmission

The first part of this section contains the number of transmission lines, their
efficiencies (fraction), forced outage rates (%), transmission costs (mills/kWh) in
seasons and segments.
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C"* Firm TRANSMISSION, only - Sept 2
C NUMBER OF LINKES

21
C-EFF F. O. R -COST- -SEA- -SEG-

1. 00 0. 0 0.5

1. 00
1. 00

0.0
0.0

0.5
0.5

1. 00
1. 00

1. 00

0.0
0.0

0.0

0.5
0.5

0.5

Then the above table is followed by the capacity (MW) of each transmission line,
and from and to regions in different time periods when the capacity is aoplii:
CAPS FROM TO YEARS NO

1500

815
275
792
633

0

B

B

u

0

0

w

0

u

B

c

c

D

1994-2043

1994-2043
1994-2043
1994-2043
1994-2043

1

5

6

15
16

1994-2043 21

The next are the joint constraints on transmission lines.
NUMBER OF JOINT CONSTRAINTS
0002
C FORM OF CONSTRAINTS

TRBO 1

TRBU 1
TRUB 1

TRUO 1
TRUD

TROC
TROC

TRWD
RHS 1500 275

The number "1500"on the last row means that the joint capacity of the two
transmission lines, TRBO and TRBU^s indicated by a "1" in the corresponding
column, can not exceeds 1500MW. The same meaning holds true for the
column with "275" in the last row. The orders of transmission lines are the same
in all above tables.
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24. Flag for Demand Side Programs
The last line in file plant. dat is a flag used to specify if there are demand side
programs to be modeled. At present, this flag does not work.

C*" DEMAND SIDE FLAG (0=NO DEMAND SIDE OPTIONS; 1=YES)
0001

B. Demand-Side Resources (demand. dat, impacfcdat, dsmpct. dat)

Three files are used to model demand side programs:

1. demand. dat
This file contains the number of demand side programs. For each program,
there are number of years it operates, its capital charge rate, the factor used to
scale the cost and impact, which region it operates, and whether it operates in the
case under study. There are 19 copies of this file for all the DSR options under all
the Load futures, and one for a DSR sensitivity run.
C-006-MUST RUN - MD CASE, MEDIUM GROWTH - INDUSTRIAL/10 -10/C
YES
C*" NUMBER OF AGGREGATE DEMAND SIDE OPTIONS
26

# NAME LONG NAME YRS RATE% DSFAC REG RUN

1 EF2 COMMERCIAL FINANSWEH 60
2 EF3 COMMERCIAL FINANSWER 60

0. 000 1.0
0. 000 1.0

26 XT4 XTRA COMML MEASURES 60 5. 479 1. 0 40

The regions are indicated by numbers which correspond to the order defined in
plant. dat file. Paragraph A.3.

The market penetrations (MWh, or number of units) of all the demand side
programs are specified in the following for 50 years (the maximum number of
years the programs can rim during the planning horizon).
Market Pentration Info. for DSO's

DSO EF2 EF3 EF4 122 123 124 IN2 IN3

YR1
YR2

6993 12274
14757 24923

287
651

2107
4851

1029
3250

YR20 297981 280293
YR21 297981 280293

37128 181447 189413
37128 181447 189413

80
247

44386
44386

2665
6807

2391
7044

59609 117502
59609 117502

YR50 297981 280293 37128 181447 189413 44386 59609 117502
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Since RAMPP-3 is to study the change of load level and resource selection in 20
years, the penetration effects of demand side programs are only modeled for 20
years, and after the 20th year, the numbers do not change.

2. impact. dat
At the beginning of this file, whether the first year of the study is a leap year and
which day in a week the study year starts are identified. There are five copies of
this file, one for each of the Load fuhires.

C*005* DEMAND SIDE OPTIONS IMPACTS FILE '8/16/93*
C-UNCONSTRAINEDRUN-INDUSTRIALVIO---
LEAP DAY1 (LEAP:1=LEAPYR,0=NOT;DAY1:1=MON,2=TUE,..,7=SUN)

0 7

Then, for each demand side program, this file specifies the fraction of the
program capacity in (load) peak reduction, loss between generator and custoiner
meters (%), equipment cost per unit ($thousand), cost of rebate per unit
($thousand), and the hourly load impact (kW/MWh or kW/unit) by week day,
weekend day and peak day in each season.

LOAD IMPACT DATA FOR DEMAND SIDE OPTIONS
VARYPRM LOSS

PROGRAM= EF2
RM FACTOR 1. 0 0.0
c-
-WINTER WEEKDAY

-0. 036368 -0. 041333 -0. 043656
-0.270518 -0. 222402 -0. 400315
-0. 289498 -0. 255819 -0. 218287
-0. 093957 -0. 045801 -0. 037912

-WINTER WEEKEND

EQUIP

553. 05

-0. 056042
-0. 409894
-0. 212733
-0.056539

0.0

-0. 039490
-0. 381590
-0. 209958
-0.052432

(KW'S)---
REBATE

0.0

-0. 087909
-0. 343063
-0. 185270
-0. 055650

-WINTER PEAKDAY

-SPRING WEEKDAY

3. dsmpct. dat
This file defines the minimum and maxiinuin fractions of each demand side

program to be run, if there is any, in specified years. There is one copy each for
Unconstrained DSR, LD DSR, a DSR sensitivity run, and all other DSR options.

DSM Minimum specifications
"l-lxxxx-S. Sf-
EF2

1994 1.
1999 1.
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DSM Maximum specifications
-l-lxxxx--8.3f-

1998 0.
CR4

C. Renewables (renewbl.dat)

File renewbl.dat contains, for each renewable resource, hourly load pattern (kW)
corresponds to 1MW of renewable load resources in 24 hours by season.

Renewables
...-- IMPACT DATA in kW's -
PROGRAM^ WFC - Wind in Washington (Foote Cre(
-winter

560. 0 573. 3 573. 3 566. 7 586. 7 600.0
640. 0 573. 3 600. 0 606. 7 626. 7 640.0
606. 7 613. 3 606. 7 600. 0 586. 7 573.3
566. 7 560. 0 560. 0 573. 3 613. 3 600.0

-spring

-summer

-fall

D. Sales (sales. dat, sale. dat)

There are two input files for sales contracts: sales. dat and sale. dat. The second
one, sale. dat, was added to the model because the original file, sales.dat, can not
handle individual contracts. In sales.dat, all the contracts in a region need to be
combined as one and then spread over the load segments. Since the model still
requires file sales. dat, all the entries in this file are Os.

REGION B

1994 2043
LS US INCREASE

0. (Winter)

0. (Spring)

0. (Summer)

0. (Fall)

REGION 0

01 08
++++
01 08
++++
01 08
++++
01 08
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There are nine sections in sale. dat file.

1. Number of Conta'acts

The number of sales contracts, firm and non-firm, is identified.

Sales
C** number of sales
38

2. General Infonnation of Non-Firm Contracts

The general information includes: code, name, type of contract (firm and non-
firm), existing or potential, region, earliest and latest available years, length of
the contract (number of years), latest termination year, capacity (MW),
contribution to reserve margin (fraction), fixed cost ($/kW/year) and cost
multiplier. There is one copy for No Non-Firm Sales sensitivity run, and one for
all others.

c"
Description of options

Start

Code (A3) Name (A20)

CAM Gal. See., HLH

NSL NW See., LLH

Last Disp Res. Fixed
First Last Year Cap Marg. Cost Cost

F/NE/P Reg Year Year Len Avail (MW) Fract. $/kw/yr mult.

NEC 1994 1994 1 2015 1000. 0 0. 0 0 0. 85

N E 0 1994 1994 1 2015 300.0 0. 0 0 0. 60

The region codes are defined m file plant. dat (Paragraph A.3). The model uses
Cost Multiplier to calculate if it is economical to dispatch a contract at its price
compared with the increinenal prices generated by the model for each segment,
The termination of a potential contract is either the Last Year Available, or the
year when the contract starts plus the length of the contract, whichever is earlier.

3. General Information of Firm Contracts

For easy modification, the information about firm contracts is separated from the
one about non-firm contracts. There is no requirement on the order of non-finn
and firm contracts.

S01 Canadian Entitlement F E 0 1994 1994 0 1995 18.0 0. 0 0.0 0. 00
S02 Canadian Entitlement F E 0 1996 1996 0 2043 9. 0 0. 0 0. 0 0. 00
SOS Colockum F E 0 1994 1994 0 2008 63. 0 0. 0 0.0 0. 00

532 Tri-State Seasonal E F E W 1994 1994 0 2007 50. 0 0. 0 0. 0 0. 00

For existing contracts, the length of contract is ignored, instead, its last year
available is used to terminate it. Some contracts have more than one entry
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(Canadian Entitlement, for example) because their capacities change over their
contractual periods. Colockum is a purchase contract, but since the model can
not handle negative purchase (energy return of the purchase contract), the
energy return part is modeled as a sales contract.

4. Availability of Non-Firm Contracts
This section has the availabilities of non-firm contracts. For each contract, they
are determined by percentage of capacity available in peak and non-peak
segments by season, and in all the years when it is available.
c"
SALES AVAILABILITi' (% by year and seasoi

C** sales option
CAM
c"
Years 1994-2015

Season

Time of Day Winter Spring Summei Fall

Off-peak 0.0 0.0 0.0 0.0
Mid-peak 0. 0 0. 0 0. 0 0.0
On-peak 100.0 100.0 100.0 100.0

C** sales option
NSL
c"
Years 1994-2015

Then followed by availabilities of firm contracts.

5. Availability of Firm Contracts
C** Canadian Entitlement
S01
c"
Years 1994-1995

Season

Time of Day Winter Spring Summei Fall

Off-peak
Mid-peak
On-peak

100. 0 100. 0 100. 0 100.0
43. 5 43. 5 43. 5 43.5

0. 0 0. 0 0. 0 0.0

C" Tri-State Seasonal Exchange
S 32

The definitions of Off-peak, Mid-peak and On-peak are in plant. dat (see
Paragraph A.7).
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6. Prices of Non-Firm Contracts

This section lists the prices (mills/kWh) of non-firm sales contract in peak and
non-peak segments by season, and in all the years when it is available. The
model selects contracts using this information. There are copies for nine NOx-
C02 and Gas Price future combmations, one for Critical Water sensitivity run,
and one for each of the Gas Price futures.

c"
sale

C" sale Option
CAH
c"
Years 1994-1996

Season

Time of Da\ Winter Spring Summei Fall

Off-peak 29.2
Mid-peak 29.2
On-peak 29.2

c"
Years 2015-2015

19.6
19.6
19.6

28. 0 26.7
28. 0 26.7
28. 0 26.7

7. Prices of Finn Conta'acts

For firm contracts, prices are not relevant in dispatch selections. They are used to
determine the financial impact of a case under study. However, due to the
complex nature of the Company's pricing system, IPM model can not effectively
deal with the price inforn-iation for firm sales contracts. And such infonnation is
taken up separately in the financial modeling. Thus, all the entries in this
section are O's.

C** Canadian Entitlement
S01
c"
Years 1994-1995

Season

Time of Day Winter Spring Summei Fall

Off-peak
Mid-peak
On-peak

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

8. Capacity Factors of Non-Firm Contracts
These specify the energy sales from the non-firm sales contracts. The capacity
factors (%) are listed by year.
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C - CAPACITi' FACTORS

c"
CAH CF

.** _ __

Years 1994-2015 100.0

c"
NSL
c"
Years

CF

1994-2015 77.8

9. Capacity Factors of Firm Contracts
The same information as above, but for firm sales contracts, is in this section.
C** Canadian Entitlement
S01 E CF

*** __ _

Yeare 1994-1995 100.0

C** Tri-State Seasonal Exchar
S32 E CF
c**
Years 1994-2007 100.0

The letter "E" after each contract code means that the capacity factor constraint is
of equal-to type, that is, the energy from a contract should satify exactly the
capacity factor specified. If there is no indication after the code, the less-or-equal-
to type of constraint is implied.

E. Purchases (purchase. dat)

This file is also an addition to the model as sale. dat file. All the firm purchase
contracts were originally listed in plant.dat fUe as one type of resources (see
Paragraph A. ll). However, because of the nature of non-firm contracts, off-peak
firm contracts, and interruptable purchase contracts, more information needs to
be entered in order for the model to decide when to purchase what and how
much. This file has the same sections and format as sale.dat, except it contains
the information on purchase contracts. Due to the time constraints, only some
of the firm purchase contracts who are mainly for purchased energy during off-
peak segments along the load duration curve are move to this file.

1. Number of Contracts

This is the total number of non-firm and firm purchase contracts (existing or
potential) in purchase. dat file.
Purchase Options
C** number of purchases
09
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2. General Information of Non-Firm Contracts
The general information includes the code and name of each contract, non-firm
O.L!II^^y?l' e^is,tmS or Potential region, earliest and latest contract starting
years, length of the contract (number of years), termination year of the contact
capacity (MW), contribution to reserve margin (fraction), fixed cost ($/kW/year)
and cost multiplier. There is one copy for No Non-Firm Purchases sensitivil
run, and one for all others.
c"
Description of options

Code (A3) Name (A20)

Start

Last Disp Res. Fixed
First Last Year Cap Marg. Cost Cost

F/NE/P Reg Year Year Len Avail (MW) Fract. $/kw/yr mult.

DPH DSWSec., HLH N E D 1994 1994 1 2043 250. 0 0.0

WPL WyoSec., LLH N E W 1994 1994 1 2043 250. 0 0.0

The region codes are defined in file plant. dat (Paragraph A. 3).

0 1. 00

0 1. 00

3. General Information of Finn Contracts

This is the same information as in above section, but for firm purchase contracts.

ASU APS Supplemental F E D 1994 1994 1 2043 250. 0 0. 0 0. 0 1. 00

INT Interruptible Rep F E U 1994 1994 1 2043 316. 0 0. 0 0. 0 10000.0

4. Availability of Non-Firm Contracts
Availabilities determine how much capacity, as percentage of the maximum
capacity, can be purchased in given load segments by season.
c"
PURCHASES AVAIL (% by year and season)

C'* purchase option
DPH
c**

Years 1994-2043

Time of Day Winter

Off-peak 0.0
Mid-peak 0.0
On-peak 100.0

C** purchase option

Season

Spring Summer Fall

0.0
0.0

100.0

0.0
0.0

100.0

0.0
0.0

100.0
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5. Availability of Finn Contracts
Availabilities (% of maximum capacities) for firm purchase contracts:
C" purchase option
DPH
c"
Years 1994-2043

Season

Time of Da\ Winter Spring Summei Fall

Off-peak 100. 0 100.0
Mid-peak 100. 0 100.0
On-peak 0. 0 0.0

C** purchase option
INT
c"
Years 1994-2043

100. 0 100.0
100. 0 100.0

0. 0 0.0

Season

Time of Da\ Winter Spring Summei Fall

Off-peak
Mid-peak
On-peak

99.0
100.0
100.0

97.7
97.6
97.6

97. 7 98.9
97. 6 98.6
97.6 98.6

The definitions of Off-peak, Mid-peak and On-peak are in plant. dat (see
Paragraph A.7)

6. Prices of Non-Firm Contracts

These are the purchase prices for non-firm contract (mills/kWh). There are
copies for nine NOx-C02 and Gas Price future combinations, one for Critical
Water sensitivity run, and one for each of the Gas Price futures.
c"
purchase

C** purchase Option
DPH
c"
Years 1994-1996

Season

Time of Day Winter Spring Summei Fall

Off-peak 26.2
Mid-peak 26.2
On-peak 26.2

c"
Years 2043-2043

26.9
26.9
26.9

32.6
32.6
32.6

29.4
29.4
29.4
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C** purchase Option
WPL
c"
Years 1994-1996

Season

Time of Day Winter Spring Summei Fall

Off-peak 13.4
Mid-peak 13.4
On-peak 13.4

c"
Years 2043-2043

16.9
16.9
16.9

17. 6 13.4
17. 6 13.4
17. 6 13.4

Season

Time of Day Winter Spring Summei Fall

Off-peak 76.4
Mid-peak 76.4
On-peak 76.4

96. 8 100. 9 76.4
96. 8 100. 9 76.4
96. 8 100.9 76.4

7. Prices of Firm Contracts

Purchase prices for firm contract (mills/kWh):

C** purchase Option
AS U
c**
Years 1994-2043

Season

Time of Da; Winter Spring Summer

Off-peak 22.0
Mid-peak 22.0
On-peak 0.0

C** purchase Option
INT
c"
Years 1994-2043

22.0
22.0

0.0

22.0
22.0

0.0

Season

Time of Da; Winter Spring Summer

Fall

22.0
22.0

0.0

Fall

Off-peak 0.00214 0.00214 0.00214 0. 00214
Mid-peak 0. 00214 0. 00214 0. 00214 0. 00214
On-peak 0. 00214 0. 00214 0. 00214 0.00214
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8. Capacity Factors of Non-Firm Contracts
Capacity factors of non-firm purchase contracts:

c"
Capacity Factors

c"
DPH
Years

c"
WR.
c** -
Years

CF
1994-2043

CF

1994-2043

100.0

100.0

9. Capacity Factors of Firm Contracts
Capacity factors of firm purchase contracts:
c"
ASU CF
c"
Years 1994-2043

CF
c"
INT
c"
Years 1994-2043

100.0

1.0

The energy from these contracts can not exceeds the specified capacity factors.

F. Load Duration Curve (hourly load data files, *ldc. dat)

There are two groups of files determining the shape of the hourly load. hourly
load data in MW by day and month for a typical year, and percentage of hours in
each load segment on the load duration curve by season and region (Load
duration curve is the curve of hourly load data in a season sorted from highest to
lowest. And load segments are the cuts on the load duration curve). Each group
has three files for OWC, UTA and WYO load regions respectively as named in
Paragraph A.3.

1. Hourly Load Data
This file contains the hourly load data (MW) for one load region. There are
three such files.
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1 1 1931 1696
1 1 2722 2615
1 2 2226 2042
1 2 3079 2991

1 31 2228 2046
1 31 3077 3001
2 1 2283 2174
2 1 3113 2982

12
12

12 31
12 31

2024 1928
2904 2842

2204 2110
2882 2809

1716
2539
1958
2892

1981
2900
2149
2872

1904
2790

2062
2754

1640
2529
2027
2867

2052
2872
2201
2846

1923
2789

2080
2738

1701
2616
2259
2986

2263
2996
2316
2915

2029
2924

2134
2869

2007
2781
2470
3263

2475
3274
2562
3162

2388
3128

2275
3042

2349
2823
3019
3307

3025
3321
3236
3344

2818
3104

2514
3030

2559
2784
3682
3187

3687
3195
3888
3286

3255
3002

2769
2970

2799
2731
3787
3059

3791
3066
3970
3121

3314
2905

3010
2890

2895
2591
3491
2859

3505
2866
3542
2885

3262
2771

3116
2768

2838
2352
3348
2650

3360
2655
3393
2626

3144
2592

3056
2567

2769
2154
3147
2424

3157
2422
3239
2446

2993
2347

2964
2349

The first and second columns are for month and day in the month. Then for
each day, there are two lines of numbers: one for the first 12 hours and another
for the second 12 hours.

2. Cuts of Load Segments
Each load region has its own load duration curves for all the seasons. In this file,
the number of segments in each season is specified, as well as the percentage of
hours in each segments in that season.

C THE PERCENTAGE OF HOURS IN EACH SEGMENT
C Segment 5, 57% of the hours, is obligatory.
C There are total of 8 segments for all the seasons and regions.
C Segments 1 th ru 5 are on-peak, segment 6 is mid-peak and segments 7 and 8 are off-peak
0004 NUMBER OF SEASONS
********* WIN

WIN
8 NCUTS

CUT AT TOP OP BOTTOM OF

. 021

. 093

.227

. 405

. 570

. 718

.
968
#MONS MONTHS IN SEASON

03 001002012
It********

SPR

The numbers in the first column are cumulative percentage of hours in a
segment. If a season has eight segments, the eighth segment will have 100% of
cumulative percentage of hours. The same season in all the regions is required
to have the same number of segments.
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After the definitions of segments, the months in each season are identified.

There are three such files, one for each region.

G. Emission Control

There are two files specifying the levels of C02 and S02 are allowed to emit:
co2.dat and so2.dat. They are not used.

C"* C02 CONSTRAINTS: STD IN 000' TONS
NUMBER OF CONSTRAINT=00

so2.dat

C"* S02 CONSTRAINTS: STD IN LBS/MBTU IF TCPE2, STD IN 000' TONS TYPE 1
NUMBER OF CONSTRAINT=00

H. Miscellaneous

1. console. dat

This file controls what reports are available from the model and which reports
are to be generated.

The number of regions in a study and their order are listed first.
6 NUMBER OF REGIONAL REPORTS

BRI
owe
UTA
WYO
DSW

6 CAL
RUN TABLE GENERATED

1 GENERATION BY SEASON AND PLANT
0 TOTAL ANNUAL COSTS BY UNIT IN CONSTANT
1 DEMAND-SIDE PROGRAMS SELECTED AND PENETRATION

0 WRITE SPREADSHEET FILE 2

Currently, this file is not used. All the reports are generated by a separate
program from the binary-data dump files.

2. repdata.dat
Fuels numbers, utility types and plant types used in plant. dat are defined in
repdata. dat file.
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Fuels

^ fi,ret .p.art, °/ th.e file numbers a11 the fuels used by the supply side resources,

and identified by the types of fuels. The description of each type follows." "^""'
" Sept 16 " FUEL MAP, CONVERSION UNITS AND FACTORS. NAMES
FU FU. NAME 7Y ^ -... -. -. .-,.

1 PURCH
2 CARBN

32 WIND
FU FU. NAME

6

1 Coal
2 Gas
3 Hydro
4 Nuclear

6

1

2

UNITS FACTOR

NUMBER OF FUEL T/PES
MILL. TONS 21. 213
BILLION CUFT 1. 000
TRILLN. BTUS 1. 000
TRILLN. BTUS 1. 000

5 Gas for Coal BILLION CUFT
6 None TRILLN. BTUS

1. 000
1. 000 <-Pi'PE 'NONE' MUST BE LAST

Plant Types and Utility Types
tn this section, the numbers of plant types and utility types are identified first.
T^e^. for e^,ch ̂?e. of plant/ e is u utx type it bslongs to and its plant
number. The utility type names are listed also.

11 -NUMBER OF PLANT Ti'PES
5 -NUMBER OF UTILIPl'Tl'PES

c****

1 Coal 1
2 Nuclear 2
1 Oil/Gas 3
1 Combustion Turbines 4

1 Combined Cycle 5
3 Hydro 6
4 Cogen 7
3 Purchase 8
3 Potential 9
3 Renewable 10
5 Storage 11

# TYPE

FOSSIL - U
NUCLEAR- U
OTHER - U
NONUTILITY
PUMP STORA

3. unserv. dat

The cost of unserved energy is in this file.

unserved energy
mills/kwh year-year

999. 1994-2043
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4. CONFIG.LPS
This file controls how the IPM model should run: whether the problem is of
minimizing or maxmizing type, how many iterations before it records the
intermediate run results, and what the initial and final solution files are.

PROBLEM FILE: matrix. mps
SOLUTION FILE=sln$$$. ###
MIN-MAX=min
ITWRITE=125
Scan keyboard for Alt-l=No
ADVANCED BASIS FILE: bss1. ###
OPT BASIS SAVE=bss2. ###

5. bincons. dat
This file indicates all the variables to be output to the binary-data file for each
run, which will be used to generate reports.

3 Aggregate flag (1=Annual, 2=Seasonal, 3=Segment)

c* "

Y Class: System (only 1 instance)
Y Unserved energy
Y Capacity
Y New Builds
Y Generation

Y Purchases (Gwh)
Y Sales (Gwh)
Y Purchases (mw)

K Y r Sea Seg

N Y
N

N

N

N

N Y
N Y

Y Y
Y

Y

Y Y Y
Y Y Y

Y Y
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Table 5-1-1

Summary of Low and Mediiim Low Load Growths and Medium Gas
Percentage of Winter Capacity Additions (%)
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Table 5-l.b

Summary of Low and Medium Low Load Growths and Medium Gas
Winter Capadty (MW) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003

Load
DSM
Coal Uncon»-

Renewable trained

Caied 1

Low

medium

Medium Low

medium

DSR

OWC Wind with Tax C

OWC Wind withoutTax C

0 OWCGeotheranal

W OWC Cogeneration 1
C OWC Cogeneration 2

OWC Combined Cycle CT
OWCCCCTQmvCTt

OWC Simple CydeCT
OWC Pumped Storage

DSR

Utah Wind with Tax C

Utah Wind without Tax C

UtahGeothermal

Utah Solar

U UtabCogenentionl
T UtahCogenerationZ
A Utah Combined Cycle CT
H Utah CC CT Convert

Utah Coal

Utah IG CC

Utah FB Coal

Utah Simple Cycle CT
Utah Pumped Storage

DSR

WWyo Wind with Tax C
Y Wyo Wind Without Tax C
0 Wyo Combined Cycle CT
MWyo CC CT Convert
I Wyo Coal
NWyoIGCC
G WyoFBCoal

Wyo Sunpfe Cyde CT

DSR

T Renewable

0 Cogeneiation
T Combined Cycle CT
ACoal

L Simple Cycle CT
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Total
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1893
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12.0

0.0
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0.0
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ai
434J
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0.0

0.0

0.0

0.0
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&a
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S29.0

0.0

0.0
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0.0

EA
1164.9
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0.0
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0.0
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0.0
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1893
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Table 5-lx

Summary of Low and Medium Low Load Growths and Medium Gas
Annual Energy (MWa) Produced in 2003 (10th year)

by New Resources added bebveen 1994 - 2003
Load
DSM
Coal Uncona^

Renewable bained
Caset 1

Low

medium

Medium Low

medium

DSR
OWC Wind with Tax C

OWC Wind without Tax C

OOWCGeothermal

W OWC Cogeneratwn 1
C CWC CogCTieratfon 2

CWC Combined Cycle CT
OWC CCCT Convert

CWC Kmple Cycled
OWC Pumped Storage

D6R

Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothermal

Utah Solar

U Utah CogencraUon 1
T Utah Cogeneration 2
A Utah Combined Cyde CT
H Utah CC CT Convert

Utah Coal

Utah 1C CC

Utah FB Coal

Utah Smple Cycle CT
Utah Pumped Storage

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cycle CT
M Wyo CC CT Convert
I WyoGal
NWyoIGOC
CWyoraCoal

Wyo Simple Cycle CT

D6R
T Renewable

0 Cngemeratton
T ComUned Cyde CT
ACoal

L Simple Cycle CT
Pumped Storage

Total

3S

OjO
oa
QS

OjQ

0.0

QJQ

oa
OjO
M
3A

32

OjO

os
oja
OJO

OjO

OJ)
oa

os

O.D
OA

os

OjO

os

3S

03
OJO

OJ>
Q»

OJO

0.0
os
OJO

u
ft7

77

OjO
OJO

OJO

OjO

0.0

os
13
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2

139J
QO

QS

OJO

OjO

os

os
os

OjO

00

1393

128.7

0.0
os

os

os
0.0

OQ

os
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0.0

os
OJO

00

u
12&7

38.8
OjO

0.0

oa

0.0
0.0

QO
OJO

u
3&8
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OjO

Oil
00
QQ

OjO

00

30&8

atrat
3

1393

262

13.8
95
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OJO

0.0

OJ3

QS

M
1B92

1287

38.6

20J
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os
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os

os
QJO
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os

u
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38.8
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0.0
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0.0

0.0
97.7
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4
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OJB
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0.0
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0.0
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Table 5-l.d

Summary of Low and Medium Low Load Growths and Medium Gas
Winter Capacity (MW) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
Load
DSM
Coal Uncons-

Renewable trained

Cau* 1

Low

medium

Medium Low

medium

D5R

OWC Wind with Tax C

OWC Wind without Tax C

OOWCGeothenwl
W OWC Copi iwration 1

C OWC Cogeneratfon 2
OWC Combined Cyda CT
OWC CC CT Convert

OWC Simple CyiaCT
OWC Pumped Storage

DSR

Utah Wind with Tax C

Utah Wind withoutTax C

Utah Geothennal

Utah Solar

U Utah Cogcneration 1
T Utah Cogencration 2
A Utah Combined Cycle CT
H UtahCCCTConvert

Utah Coal

Utah IG CC

Utah FB Coal

Utah Simple Cycle CT
Utah Pumped Storage

DSR
WWyo Wind wiA Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cyde CT
MWyo CC CT Convert
I WyoCoal
NWyoIGCC
GWyoFBCoal

Wyo Simple CydeCT

DSR

T Renewable

0 Cogenaation
T Combined Cycle CT
ACoal

I Smple Cycle CT
Pumped Storage

Total

9.0

os

oja

0.0

OJO

QJQ

0.0

0.0

OjO

u
9JO

6.1

os

os
0.0

OJ3

OA

os

0.0
os

0.0

OJO

0.0

os

M
6.1

IJS
OJ)
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Cis
u

OjO
u

0«
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16.9
OJ)
OJO
os
Oil
aja
a»

1&9
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2

449.7
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0.0
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0.0
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0.0
0.0

OJO

M
U9J

3312

0.0

OjO

os

QJ3
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QO
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0.0
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0.0
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83.1
QJO
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0.0

OjQ
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M
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3
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&.&
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0.0

OA

oja
OjO

QJD

os

00
OjO

os

u
511^

83.1
noja

58.0

O.D
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Table 5-l.e

Summary of Low and Medium Low Load Growths and Medium Gas
Annual Energy (MWa) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
Load
DSM
Coal Uncona-

Renewable trained
Ca«e» 1

Low

medium

Medium Low

medium

D6R
OWC Wind with Tax C

OWC Wind without Tax C

OOWCGeolhcrmal

W OWC Cogeneration 1
C OWCCogener«y<m2

OWC Combined Cyde CT
CWCCCCTConmit

OWCStm^eC^deCT
OWC Pumped Storage

C6R
Utah Wind with Tax C
Utah Wind without Tax C
UtahGeothermd

Utah Solar

U UtahCogeneriyon I
T UtahCogencntion2
A Utah Combined CydeCT
HUtahCCCTCotwert

UlahCo*!
Utah 1C CC

UbAFBCoal

Utah Simple CydcCT
Utah Pumped Stony

D6R

W Wyo Wind with Tax C
Y Wyo Wind wHhout Tax C
0 Wyo Ccwnbfned Cyde CT
M Wyo CC CTComwrt
I Wyo Coal
NWynECC
GWyoFBCoal

Wyo Simple Cydc CT

C6R

T Renewable

0 Cogcnnatton
T Combined C^clcCT
ACtoal

L StotpteCydeCT
Pumped Storage

Tutad

4J
OJO
ao
OJO

0.0

0.0

0.0
0.0
OlO

M
4.7

43
OlO
GLO
OLO

0.0

0.0
0.0

ao
ao
ao
OtO
0.0
ftO

M
4J

0.9
0.0
0.0
0.0
0.0
0.0
0.0

OJ
fcO

n.9

9.9
0.0
0.0
0.0
0.0
0.0

M

9.9

an

2

1985
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0.0

0.0

0.0
0.0
0.0

0.0
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u
19&5

335.0
0.0
0.0
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Ofl
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0.0
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0.0
0.0
0.0

225JI

74.4
OJD
os
os
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oja
oja

M
7U

497.9
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(U)
os
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0.0
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497.9

strat

3

IWJ5
2U
13.8

9.9

0.0
0.0
0.0
0.0

0.0
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248.4

225.0
38.6

203
9.1
0.0

0.0
0.0
0.0

0.0
0,0
0.0
0.0
0.0
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193.0

74.4
38.6
203
0.0

0.0

0.0
0.0
QJQ

ao

U3J

497.9
176.8
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0.0
0.0
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!U!
674.7
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OJO
OJO
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OJQ

OJO
0.0
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OJ3

M
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OLO
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74.4
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0.0
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(Ml
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OJQ
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Table 5-2.a

DSM
Coal Uncons-

Renewable trained

Cise* 11

ewable

eration

ined Cycle CT

Resources
Total

ewable

tion

CycltCT

Resources

Total

433

OJO

22j6

OjO
18.1

1MI
100LO

405

OjO

29.1

OjO
25.8

u
lOOUO

DSM
Coal Uncona-

Renewable trained
Cu«« 11

D6R

Renewable

tion

Cycled

Resoureea
Total

D6R

Renewable

atton

CyckCT

Peaking Rcsourcea
Total

29A

os
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Summary of Medium Load Growth and Low Gas
Annual Energy (MWa) Produced in 2003 (10th year)

by New Resources added bebveen 1994 - 2003

Table S-2.C

DSM
Coal Uncoms-

Renewable trained
Case* 11
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Utah Pumped Storage

DSR

W Wyo Wind with Tax C
Y WyoWtnd without Tax C
0 Wyo Combimd Cyde CT
MWyoCCCTQnwBrt
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A Coal
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Table 5-2.d

DSM
Coal Uncons-

Renewable trained
Case* 11
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Y Wyo Wind without Tax C
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Summary of Medium Load Growth and Low Gas
Winter Capadty (MW) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
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Table 5-2.e
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Coal UncomB-
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Table 5-3.a
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Table 5-3.b

Summary of Medium Load Growth and Medium Gas
Winter Capacity (MW) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003
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DSM
Coal Uncoiu-

Renewable trained

Case » 28

Summary of Medium Load Growth and Medium Gas
Annual Energy (MWa) Produced in 2003 (10th year)

by New Resources added bebveen 1994 - 2003
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DSM
Coal Uncons-

Renewable Gained
Case 11 28

Summary of Medium Load Growth and Medium Gas
Winter Capadty (MW) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
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Summary of Medium Load Growth and High Gas
Winter Capadty (MW) Produced in 2013 (20th year)

by New Resources added behveen 1994 - 2013
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Summary of Medium High Load Growth
Winter Capacity (MW) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
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Summary of High Load Growth
Winter Capadty (MW) Produced in 2003 (10th year)

by New Resources added bebveen 1994 - 2003
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Summary of High Load Growth
Annual Energy (MWa) Produced in 2003 (10th year)

by New Resources added bebveen 1994 - 2003
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Summary by Load Level for Any-Coal & Any-Renewable Sh-ategy (AC. AR)
Percentage of Winter Capacity Additions (%)
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Summary by Load Level for Any-Coal & Any-Renewable Strategy (AC.AR)
Winter Capacity (MW) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003

Table 5-7.b
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Table 5-7.C

Load Level

Gas Price

DSM
Case*

VJSSt

CWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geotheraul

W OWC CogCTieration 1
C OWC Cogeneratlon 2

OWC ComUned Cycle CT
OWC CC CT Convert

CWC Simple Cycle CT
OWC Pumped Storage

D6K

Utah Wind with Tax C

UtA Wind without Tax C

Utah Geothwmal

Utah Solar

U Utah Cogeneration 1
T Uuh Cogeneration 2
A Utah Comtrined Cycle CT
H Utah CC CT Convert

Utah Coal

Utah 1C CC

Utah FB Coal

UlahSimpIeCycleCT
Utah Pumped Storage

D6R

W Wye Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cycle CT
M Wyo CC CT Convert
I Wyu Coal
N Wyo 1C CC
G Wyu FB Coal

Wyo Simple Cycle CT

DSR

T Renewable

0 Ctogeneration

T Combined Cycle CT
A Coal

L Simple Cycle CT
Pumped Storage

Total

Summary by Load Level for Any-Coal & Any-Renewable Strategy (AC. AR)
Annual Energy (MWa) Produced m 2003 (10th year)

by New Resources added between 1994 - 2003
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Summary by Load Level for Any-Coal & Any-Renewable Strategy (AC. AR)
Whiter Capacity (MW) Produced m 2013 (20th year)

by New Resoiuces added between 1994 - 2013

Table 5-7.d

Load Level

Gaa Price

DSM
Case*

DSR

OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geothermal

W OWC Cogencratkm 1
C OWC Cogeneration 2

OWC Combined Cycle CT
OWC CC CT Convert

OWC Simple Cycle CT
OWC Pumped Storage

DSR

Utah Wind with Tax C

Utah Wind without Tax C

Utah Cwthermal

Utah Solar

U Utah Cogeneration 1
T Utah CogcneraUon 2
A Utah Combined Cycle CT
H Utah CC CT Convert

Utah Coal

Utah 1C CC

Utah FB Coal

Utah Simple CycteCT
Utah Pumped Stw^ge

DSR

WWyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cyde CT
MWyoCCCTQin-n
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Table 5-7.e

Load Level L

G«« Price MG
DSM MD

Case* 2

DSR

OWC Wind with Tax C

OWC Wind without Tax C

OOWCCeothmnal

W OWC Cogenciatfun 1
C OWCCogenentionl

OWC Combined Cycle CT
OWCCCCTConwrt

OWC Srnplc Cycle CT
OWC Pumped Storage

DSR

Utah Wind with Tax C

Utah Wind without Tax C

Utah Geotharmal

UtahSdar

U Utah Cogeneration 1
T Utah Cogeneratiwn 2
A Utah Combined Cycle Cf
H UtahCCCTConmrt

Utah Coal

Utah 1C CC

Utah FB Owl

Utah Simple CydeCT
Utah Pumped Stcnge

DSR
W Wyo Wind widi T»x C
y Wyo Wind widiout Tax C
0 Wyo Cumbined Cyck CT
MWyoCCCTConnrt
I Wyo Coal
NWyoIGCC
G WyoFBCoal

WyoSmpleCydeCT

D6R

T Renewable

0 Cugcneratfon
T Combined Cycle CT
A Coal

1. Simple Cycle CT
Pumped Stoiage

Total
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Î
--

K.

m
3
Q.
x

0
a
ro.

s
tr

ro
=tt

ifr

stMISOy*



PacifiCorp RAMPP-3 Technical Appendix: Modeling _page # 5- 42

(this page left blank intentionally)



Summary by Load Level for Any-Coal & Strategic-Renewable Strategy (AC. SR)
Percentage of Winter Capacity Additions (%)

Table 5-8.a
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Summary by Load Level for Any-Coal & Sb-ategic-Renewable Sh-ategy (AC. SR)
Winter Capadty (MW) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003

Table 5-8.b
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Table S-S.c

Summary by Load Level for Any-Coal & Sh-ategic-Renewable Sbategy (AC.SR)
Annual Eneigy (MWa) Produced in 2003 (10th year)

by New Resources added between 1994 - 2003
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Table 5-8.d

Summary by Load Level for Any-Coal & Sta-ategic-Renewable Sh-ategy (AC.SR)
Winter Capacity (MW) Produced in 2013 (20th year)

by New Resources added bebveen 1994 - 2013
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Summary by Load Level for Any-Coal & Staategic-Renewable Sbrategy (AC.SR)
Annual Energy <MWa) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013

Load Level L ML
Ga» Price MG MG tG

M

MG HG LG
MU
MG HG LG

Table 5-S.e

H
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Table 5-9.a

LoadLevd L
Gaa Wee MG

DSM MD
Cat* 4

Renewable

ogeneratfon
cnibined Cyde CT
<al
caking Resoutccs

Total

DSR
enewable

ogenentfan
blnedCydeCT

oal

Peaking Reaources
Total

100.0
0.0

0.0
0.0

0.0
IU!

loao

100.0

0.0
0.0
0.0
0.0
aa

100.0

ML
MC
MD

9

mi
0.0

0.0

0.0
0.0

29.B
10U.O

87.8
0.0

0.0
O.D
0.0

1U

Summary by Load Level for No-Coal & Any-Renewable Strategy (NCAR)
Percentage of Winter Capacity Additions (%)

LD
14

135
0.0

19S
0.0
0.0

17.0
100.0

12^
0.0

83^
0.0
0.0

u

1WLO 100LO

LoadtfVtl L ML
CM Price MG MG

DSM MD MD LD
Caaell 4 9 14

LG
MD AD
18 22

29.7
0.0

S9.8
0.0

0.0

las
loan

25.0

0.0

71.1
0.0
0.0
u

ion.0

32.9
0,0

56.9

0.0
0.0

1M
loao

29.0
0.0

683
0.0
0.0

a

loao

LG

MD AD
18 22

HD
26

3«.9
0.0

5*^

0.0
0.0

i2
MflLO

32.6
0.0

fSS
0.0

0.0

L2
inuLD

HD
26

LD
31

Additions in 10 ears (1994 - 2003)
M

MG HG
MD AD HD LD MD AD
3539 43 48 52 56

MW Additions

135
0.0

(3.1
0.0
0.0

213
loao

12.9

0.0

79.9
0.0
0.0

Zi
100LO

29.7
0.0

51.6
0.0

0.0

uz
10&0

265

0.0

67.6

0.0
00
aa.

100.0

32.9
0.0

487

0.0

0.0
I&l

ioa.0

38.9
0.0

t5.9
0.0

0.0
1&2

loan

9.7
41.0

I3J

0.0

0.0
3U

100LO

21.9
38.4
12.9
0.0
0.0

Zfc8
10&0

MWa Additions

30.7

0.0

635
0.0
0.0

£8
100.0

347
oja

t0.4
0.0
0.0

16.8

Sl
34.4

0.0
0.0

U 1LS
100.0100.0

30.7

314
28.9
0.0
0.0
M

lOtt.0

243

38.1

11.6
0.0
0.0

25.9
100.0

353
30.8

25^
0.0
0.0

u

loao

AddiHons in 20 eais (1994 - 2013)

LD
31

M

MG

MD AD
35 39

HD
43

LD
48

HG
MD AD
52 56

HD
<0

28.7
38.4
11.7

0.0

0.0

2U
loao

38.0

29.8
243
0.0
0.0
la.

100LO

HD
60

LD
67

8.4
8.4

57.7
0.0

0.0

255
loao

8.9

5.0
79.1
0.0
0.0

u

ion.0

LD
67

MH
MG

MD AD
71 75

18.9

S3

52.4
0.0

0.0

2<U
100.0

23.7
0,0

57.0

0.0

0.0
1M

loaa

0.0

5A
100.0

0.0

a

100.0

MH
MC

MD AD
71 75

HD
79

26.1
0.0

55.8
0.0

0.0

1U
100.0

17.9 21.1 22.8
5. 0 0.0 0,0

71.8 73.« 72.1
0.0 0.0 0.0

0.0
51

loao

HD
79

LD
88

63
6.0

41.7
12.4

0.0

33.7
loao

7.2
3.8

633

20.0
0.0
52

100.B

LD
88

H

MG
MD AD
92 %

143
6.0

tl3
85

0.0

28.9
100.0

14.5

3.7

63^

U3
0.0

a

100.0

17.6

6.1

42.4
7.8
0.0

2U.
100.0

17.0
3.7

62.4
12.1

0.0

IS
100.B

H

MG

MD AD
92 96

HD
100

19.

6.1

a

7.2

0,

100.0

18.0

3.7
62.4
11.1

0.

.8

100.

HD
100

"s
B>
Q.
B
0

I
>fl
U

I
>-><
n
!"

3
p.
x

0
0.

MW Additions

DSR

Renewable

cneratlon

binedCydeOT

Peaking Reaourcca
Totd

DSK

Renewable

ogennation

ombined Cyde CT
oal

caking Resources
Total

100.0
0.0

0.0
0.0
0.0
aa

loao

1GO.O

0.0
0.0

0,0

0.0
M

loan

 S
0.0
0.0
0.0

0.0
au

10&0

855
0.0
0.0

0.0
0.0

u&
100.0.

13.7

0.0

502

OJO

0.0
3U

100.0

14.4

0.0
78.0

0.0
0.0

a
IDOlB

28.4

0.0

40.9

os

0.0
a&z

lOBLO

28^

ao
64.6

0.0

0.0

&9

100.0

29.4

0.0

«2
0.0

0.0
305

loao

29.8

0.0

635

0.0

0.0

62
loao

34-9

0.0
37.6

0.0

0.0
as

lOOiO

33.9
0.0

59.7

0.0

0.0

6A
100.0

13.7

0.0

41.8
0.0

os
1U

100.0

163

0.0
74^

0.0
0.0
9&

100.0

28.4

0.0

313

0.0

0.0
»2

aoao

335

0.0

aj
0.0

0.0
S3.

10(U>

29.4

0,0

305

0.0

0.0
KU

10&0

34.9

0.0

27A

0.0

0.0
3Z5

UMU)

8.6

5U
6,4
os
oa

a&
101UI

19.6

44.1

6.6

GLO

0.0
29.7

10UO

MWa Additions

35.0

0.0
57.0

0.0

0.0

.u
loao

402

0.0
525

0.0
0.0

ZA
100.0

17.8

545
20ll

0.0

0.0

ZA
KXLO

34.1

40A

18.6
ao

0.0

45
loao

20^

H3
5.9
0.0

0.0
28A

lO&O

35.6
41.«
1A.A

0.0

0.0

u

100LO

25.0

40.6

6.1
0.0
0.0

2U
loaa

40.4

37.0

16.8

0.0
0.0

ai
10041

85 18. 7 20. 8 23.4

45 4. 6 0.0 0.0

315 31.9 33.0 33.1
13.7 8.7 10. 1 8.9

0.0 0.0 0. 0 0.0

UA 3&2 au ais
locLO loao loao io(u>

10.0

3.0
55.0
Ill

0.0
a

10(UI

19.9
3.0

5S3
15.1

0.0

u

100.0

20.7

0.0
55.7
17.1

0.0

&s
loan

22.9

0.0
55.7
15.1
0.0

u

100LO

6.4

31
22.1

302

0.0
3U

loao

7.0

2.D
3S3
48.9

0.0

U!
100.0

us
3S

22.4

26.0

0.0
33.9

loao

14.4
2.0

35.7

41.9

0.0

u

loan

162

3J

22.4

25.7

0.0

32A
IDGLO

15^)

u

35*
41.4

0.0

&1
1000

17.
3.2

22

24.

0.

100.

16

2.
36.

39.

0.

loa

s
0»

=tt

lla.

T5-09.nc ar.porcnntags
3f)tt[94 <>:N*M|hs|



Summary by Load Level for No-Coal & Any-Renewable Staategy (NC.AR)
Winter Capacity (MW) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003

Table 5-9.b
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Cast* 4

Summaiy by Load Level for No-Coal & Any-Renewable Strategy (NC.AR)
Annual Energy (MWa) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003
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Csset 4

Summary by Load Level for No-Coal & Any-Renewable Stoategy (NC. AR)
Winter Capacity (MW) Produced in 2013 (20th year)

by New Resources added bebveen 1994 - 2013
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Table 5-9.e

Load Level L

Gal Price MG
DSM MD

Case» 4

DSR

OWC Wind with Tax C

OWC Wind without Tax C

0 OWCGwthwmal

W OWC Cogeneralion 1
C OWC CogentraUon 2

OWC Combined Cycle CT
OWC CC CT Convert

OWC Simple CydeCT
OWC Pumped Storage

DSR

Utah Wind with Tax C

Utah Wind withoutTaxC

Utah Geothcrmal

Utah Solar

U Utah Cogcneration 1
T Utah Cogeneratlon 2
A Utah Combined Cycle CT
H Utah CC CT Convert

UtohCoal

Utah 1C OC

Utah FB Coal

Utah Simple CydeCT
Utah Pumped Storage

DSR

W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cycle CT
MWyo CC CT Convert
I Wyo Coal
N Wyo IG CC
C WyoFBCoal

Wyo Simple Cycle CT

D6R

T Renewable

0 Cogena'atton
T Combined Cycle CT
A Coal

L Simple Cycle CT
Pumped Stotage

Total

1985

00

OjO

OjO

QO

OjO

OjO

OJD

OJO

M
19&S

asfl
OJU

00

0X1

OJO

DJO

OjO

QjO

OJ)

OJB

OJB

QO

OX)

u
225J>

74.4

OjO

OJD

OjO

Ofl

OjB

OA

ox>

M
74.4

4975

OJO

os
OJO

OJO

OjO

00

497.9

Summary by Load Level for No-Coal & Any-Renewable Strategy (NC.AR)
Annual Energy (MWa) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013

ML
MG
MD

9

LD
M

LG
MD AD
18 22

1243

OQ

OJO

OJO

1822

244.4

os

QJS

QS

os

219.1

00

OJO

QS

00

00

00

OjO

QO

u
219.1 1517.9 14*7.5

2S2.9

OJO

OjO

OjO

os

HD
26

2943

OJO

QS

OA

os

1155A 1169.0

OJO QS

OJO OB

os os

&£ 5U

1165.4 1103.0

OJO OS

oa o»

os as

5U sos
147CL» 1447.S

247A

oc

oa

os

0»
OjO

OjO

00

OjO

QO

OjO

0.0

0.0

9?.p
340L6

80.9

OD

os

QS

OQ

OJO

os

OjO

M
S0.9

547A

00

00

os

OJO

OjO

93.0

1562

OjO

OjO

OjO

OjO

OjB

387.0

oa

OjB

OjB

QB

ox>

21.7

8U
65U

mi

os

0.0

os

00

0.0

2I9A

0.0

00

os

00

QS

83

84.7
5902

293.7

OJO

OjO

os

DJO

OjU

1»3

OJO

OjU

OjO

OjO

OJU

8^

841
5SL3

324-5

os

os

Ott
os

OjO

163JS

os

0.0

0.0

OjO

0.0

1.7

84.0
57*ja

LD
31

1243

os

OjO

OjO

297.9

885A

os

OjO

os

St
13UA

1562

OJO

os

oa

00

363

227 A

OA

OjD

00
OJD

OJD

39.9

W5
5SOL5

M

MG
MD AD
35 39

244.4

OjO

0.0

OjO

297.9

6<6.1

OjO

Ofl

QS

35.0
1243.4

mi
OJB

00

os

OD

363

67.8

0.0

os

oa
OjO

OjO
28.9

8U
4963

37A 91^ 91S 99S 37A 91J

oa

OJO

oa

OJO

OjO

OJO

OjO

u

318.1

OJB

0.0

0.0

as

B.O

os

OjO

OJO

M
91.2

6UJS

OJO

os

OJ1

OjO

OJ)

os

OjO

OjB

OJ)

os

Off

0.0

00

0.0

0.0

os

os

Off

QJO

os

Qtt

OJO

OJ)

OJO

os

OA

os

OJ)

OJD

affi &a BA &a
91.5

638.1

0^0

99.5

7183

os

37A

318.1

OjO

91S

612A

OJO

1724. 8 1388.6 1361.7 1266. 8 1447A 106a.I

vs

UJO

21.7

1E1

OjO

OX)

S3

iay

»ja

as

82

136.4

0.0

0.0

1.7

134-;

OJD

OjO

39.9

146.1

OjO

os

28.9

121.1

252^

QO

OjO

os

2975

664-Z

OJ)

os

OjO

3U
124&1

2M.7
OjO

OjO

OjO

00

3(3

nl

OjO

OjO

0X1
OjO

OjO

285

BS
4«M

915

OjO

OjO

OJ)

OJ)

os

OD

00

M!
9U

638.1

OA

1039.6

0.0

0.0

285

USA

HB
43

294-3

Qff

QJQ

os

297.9

fM2

as

0.0

aa

s&
1M&9

S2<5
os

os

OJ>

OX)

36.3

as

OJO

OJ)

OJ)
os

0.0

22.4

au
4703

oa

os

OJO

os

QS

OJO

M

LD
48

124J

71.7

2SOJS

QO

2S7.9

25.9

OjO

OJO

OJO

u
TTtl

ISt^
ISBJO

3r?s

OJO

oa
355

os

00

QQ

OD
QS

QJO

54.9

ZZ5
7»A

HG
MD AD
St 56

99S 37A

244.4

39.6

201 A

OuO

2975

OJO

as
OJO

OJO

w
7S&S

.mi
1SBJO

17B.1

OJO

as
3&.4

9tt

OJ»

OJO

QS

OJO

OJO

3U

»7
7UA

>u

252.9

35.8

1M.9

QO

2975

0.0

0.0

0.0

0.0

is
78U

293.7

I58j0

l%j0

OjO

oa
os

oa

00

oa

os

00

aja

34.4

ZZA
799J5

915

HD
60

29*3

35L8

150J

00

2975

Qa

0.0

00

QS

u
Tf9JS

3245

158jB

1S5.4

OJB

OJD
os

OjO

os

9S

OJO

00

Oil

2&5

75.6
74UUO

995

LD
67

134.1

os

oa

oa

2975

1219J

221.1

oa

oja

w.
1W&6

1733

52.7

OjO

QO

Q£

36.0

377.1

6263

oa

QJO

00

oa

99.6

uu
1474.9

MH
MG

MD AD
71 75

280.8

0.0

ao

n.0

2975

1217^

66.9

OLO

vs

St
19ZM

311.4

52.7

0.0

O.B

D.O

36.0

377.1

460.1

0.0

CLO

OLD

OJQ

76A

ati
141U

300.2

0.0

0.0

0.0

297.2

1222.8

27J

0,0

0.0

53.6
1901.1

3VS
0.0

0.0

0.0

0.0

36.0

377,1

566.2

0.0

0.0

0.0

0,0

72.2

99.7
1463.7

HD
79

33. 2.1

0.0

0.0

0.0

297.3

1221-5

7.6

0.0

0.0

533
1911.8

3S2.9
0.0

0.0

0.0

0.0

36.0

377.1

5165

0.0

0.0

0.0

os

66.1

&2
1443.B

LD
88

142.4

0.0

0.0

0.0

297.0

1192-3

965.2

0.0

38.8

2U
2727.3

190.8

52.7

0.0

0.0

0.0
35.7

377.1

1457,4

0.0

0.0

0.0

0.0

115.1

119.8
234B.6

H

MG
MD AD
92 96

HD
100

311. 9 341. 0 367J

an o.o o.o

0.0 0.0 0.0

o.n o. o o.o

297.0 297. 0 297.0

1200^ 1203. 9 1206.7

B26. 1 7%5 748.9

0.0 0. 0 0.0

8.2 0.0 0.0

85.1 SiS 77.6
2728A 2720. 9 2697.5

344J

52.7

0.0

0.0

0.0
3S.7

377.1

1279-3

0.0

0.0

0.0

0.0

11 u

115.4
2319A

342.0

52.7

0.0

0.0

0.0

35.7

377.1

1273.4

0.0

0.0

0.0

0.0

113.2

1157

23D9.8

378.0

52.7

0.0

0.0

0.0

357

377.1

1242.2

0.0

0.0

0.0

0.0

109.9

117.1

2312.7

41. 8 VnS 104. 9 110L2

as 158JB 158j0 158J) ISBjB 52. 7 52.7

19.1

OJ)

QO

OJ)

Oil
OjO

OjO

fluO

OuD

OJ)

OJ»
OJ»

OjO

OjO

os

OjO

OjO

os

os

os

OJO

OJO

os

os

0.0

OJO

os

os

oa

00

OLD

OlO

OlO

0.0

0.0

U)

M! IU U M! OS, 9St

0.0

0.0

0.0

0.0

0.0

OA
B.O

u

46. 0 112A 118. 9 122.7

Si.7 S2.7 52. 7 52.70.0
0.0

OLO 213J 140. 1 139. 4 132.4

0.0 0.0 0.0 0.0

BLO

ftO

0.0

0.0

as

C.O

0.0

0.0

0.0

u

0.0

0.0

0.0

0.0

M

0.0

0.0

0.0

0.0

M

0.0

0.0

0.0

0.0

M

W. 5 21U MM 249J ZOTJ 94.5 1SU 101.? 1102 313>.4 305.4 311.0 307.8

7183 318.1 6UA 638. 1 7U3 3C2 693L7 717. 6 795. 2 379-2 768L7 801, 9 868.0

Sja 974A 7303 7427 «57S 105.4 105.4 0.0 0.0 10S.4 10&.4 105. 4 105.*

938. 4 3593 3303 297^ 2S75 1929^ 1927. 9 1933. 1 1931. 9 190!2. 1 19WJO 1913. 7 1916J

o.o oc OJB oj0 es M7.4 527.0 5935 S24.I 2636.1 22455 2209.3 21235

0.0 OjO <U> OjO OJO OjO 0.0 0.0 0.0 0.0 0.0 0.0 0.0

22.4 54.9 3U 34. 4 265 99. 6 76A 72^ 66. 1 155. 1 122. 8 113.2 109.9

IW£ SL3 S12 ZM 2ZA IZ1A 1S1S 3513 14&S 21L1 2BSiA 198^ 1947

|0
i

^
11
19
Id.

13
<K)

^
Is

MOA 2211A 214B9 2144.4 2I21.B 195L7 18309 1B24.8 1788L7 178812 179S,» 1792.S 1777^ 3506.0 M9Z.S 34W.7 346SL8 53a»J 5353.Z 5341.7 S318.0

fS.Wsc.u tMW-ZOyn



PacifiCorp RAMPP-3 Technical Appendix: ModeImR Paee#5-54

(this page left blank intentionally)



Table 5-lO.a

Summary by Load Level for No-Coal & Sh-ategic-Renewable Strategy (NC.SR)
Percentage of Winter Capacity Additions (%)

Additions in 10 ears (1994 - 2003)
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Summary by Load Level for No-Coal & Strategic-Renewable Strategy (NC. SR)
Winter Capacity (MW) Produced m 2003 (10th year)"

by New Resources added between 1994 - 2003

Table 5-lO.b
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Table 5-lO.c

Summary by Load Level for No-Coal & Staategic-Renewable Strategy (NC. SR)
Annual Energy (MWa) Produced ui 2003 (10th year)

by New Resources added between 1994 - 2003

Load level L ML
Gas Price MG MG LG

M

MG HG LG
MH
MG HG LG

H

MG HG

DSM MD MD LD MD AD HD ID MD AD HD LD MD AD HD MD LD MD AD HD MD MD LD MD AD HD MD
Case* 5 10 15 U 23

DSR 1393 146J 79. 1 155.4 176.0

OWC Wind with Tax C 26^ 263 26^ 262 2U
OWC Wind without Tax C 13JS 13. 9 13. 8 118 13.8

0 OWC Geothennal 9S 10. 2 10. 1 KU 10.2

W OWC Cogeneration 1 OS 00 0.0 OS OS
C OWC Cogeneration 2 OS OS 7fff0 7575 721.1

OWC Combined Cycle CT OJO 0.0 OjO OjO 0.0
OWC CC CT Convert QJO 0£ OS QS 00

OWC Simple Cycle CT OS OJQ 00 OQ 00
OWC Pumped Storage fi£ M &fl BA Stfl

1B9J 196.7 916J MS. l M7^

DSR 128. 7 137. 7 813 148. 9 183.2

Utah Wind with Tax C 3BL6 38. 6 38. 6 3B6 38.6

Utah Wind without Tax C 20J 20.4 20.4 204 20.4
Utah Ceothermal 9.1 9.4 95 99 9.9
Utah Solar QS OS OS OjO 0^1

U Utah Cogeneration 1 QJQ 00 OS OX) QS
T Utah Cogeiteration 2 OjD 0.0 227 J» 932 74.5
A Utah Combined Cycle CT QjO OX) OQ Ott OS
H Utah CC CT Convert OD 0.0 00 OjO OjO

Utah Coal 00 OD OS OjO OjO

Utah 1C CC DJO OS QS OjO 0.0

Utah FB Coal OJO 0.0 00 QO OS

Utah Simple Cycle CT OjO Q» OS OJO 0^1
Utah Pumped Storage MU1 ZIS B5 1U

19&7 21BLS 4S1J 353J 3WL6

D6R 3&8 41^ 14J 435 4U
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Summary by Load Level for No-Coal & Strategic-Renewable Strategy (NC. SR)
Winter Capacity (MW) Produced in 2013 (20th year)"

by New Resources added behveen 1994 - 2013
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Summary by Load Level for No-Coal & Strategic-Renewable Strategy (NC. SR)
Annual Energy (MWa) Produced in 2013 (20th year)

by New Resources added bebveen 1994 - 2013
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Î
-.-
n
p.

3
Q.

0
p.
1C.

s
w

»

ON

T5-II.U4"""1*B"



Table 5-ll.b

Summary by Load Level for Low DSR Steategy (LD)
Winter Capacity (MW) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003
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Table 5-ll.c

Summary by Load Level for Low DSR Strategy (LD)
Annual Energy (MWa) Produced in 2003 (10th year)

by New Resources added between 1994 - 2003

Lcud Level

Gas Price
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Renewable
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OWC Wind with Tax C
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U UtahCogcncrationl
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Summary by Load Level for Low DSR Strategy (LD)
Winter Capadty (MW) Produced in 2013 (20th year)

by New Resources added behveen 1994 - 2013

Table 5-11.d

Load Level

Gas Price

Coal
Renewable

Cast*

DSR

OWC Wind with Tax C

OWC Wind without Tax C
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Table 5-ll.e

Summary by Load Level for Low DSR Strategy (LD)
Annual Energy (MWa) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
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Summary by Load Level for Medium DSR and Any-Coal Strategy (MD.AC)
Percentage of Winter Capacity Additions (%)
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Summary by Load Level for Medium DSR and Any-Coal Strategy (MD. AC)
Winter Capadty (MW) Produced ui 2003 (10th year)

by New Resources added behveen 1994 - 2003

Table 5-12.b

Load Level
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Summary by Load Level for Medium DSR and Any-Coal Strategy (MDAC)
Annual Enei^y (MWa) Produced in 2003 (10th yeai)

by New Resources added behveen 1994 - 2003
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Summary by Load Level for Medium DSR and Any-Coal Strategy (MD.AC)
Wmter Capacity (MW) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
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Table 5-12.e

Summary by Load Level for Medium DSR and Any-Coal Strategy (MD. AC)
Annual Energy (MWa) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013
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Table 5-13.a
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Summary by Load Level for Medium DSR and No-Coal Strategy (MD. NC)
Winter Capadty (MW) Produced in 2003 (10th year)

by New Resources added behveen 1994 - 2003
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laoie 3-i^.c

Summary by Load Level for Medium DSR and No-Coal Strategy (MD.NC)
Annual Energy (MWa) Produced in 20U3 (10th year)

by New Resources added between 1994 - 2003
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Table 5-13.d

Sumimaiy by Load Level for Medium DSR and No-CoaI Strategy (MD.NC)
Winter Capacity (MW) Produced in 2013 (20th year)

by New Resources added bebveen 1994 - 2013

Load Level

Ga« Price
Renewable an

Cat* 4
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OWC Wind with T»xC
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OWC Combined Cycle CT
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OWC Simple Cycle CT
OWC Pumped Storage
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Utah Wind with Tax C

Utah Wind without Tax C
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Y Wyo Wind wlfliout Tax C
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Table 5-13.C

Summary by Load Level for Medium DSR and No-Coal Strategy (MD.NC)
Annual Energy (MWa) Produced m 2013 (20lh year)

by New Resources added behveen 1994 - 2013

Load Level

G«> Price
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Table 5-14-a

Summary by Load Level for Accelerated DSR Strategy (AD)
Percentage of Winter Capacity Additions (%)
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Summary by Load Level for Accelerated DSR Strategy (AD)
Winter Capadty (MW) Produced in 2003 (10th year)

by New Resources added between 1994 - 2003

Table 5-14.b
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Table 5-14.C

Summary by Load Level for Accelerated DSR Strategy (AD)
Annual Eneigy (MWa) Produced in 2003 (10th year)

by New Resources added between 1994 - 2003
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lable 5-14.0

Summary by Load Level for Accelerated DSR Strategy (AD)
Annual Energy (MWa) Produced in 2013 (20th year)

by New Resources added behveen 1994 - 2013
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Summary by Load Level for High DSR Strategy (HD)
Percentage of Winter Capacity Additions (%)
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Summary by Load Level for High DSR Strategy (HD)
Winter Capadty (MW) Produced in 2003 (10th year)

by New Resoiu-ces added behveen 1994 - 2003
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Summaiy by Load Level for High DSR Strategy (HD)
Annual Energy (MWa) Produced in 2003 (10th year)

by New Resources added between 1994 - 2003

Load Level

Gas Price
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Summary by Load Level for High DSR Strategy (HD)
Winter Capacity (MW) Produced in 2013 (20th year)

by New Resources added between 1994 - 2013

Table 5-15.d

Load Level

Gu Price
Coal

Renewable
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PacifiCor RAMPP-3 Technical A endix: Modelin Pa eft 5-91

Renewable Additions in MW

Table 5-16

Future DSR 2003 2013

Load Gas Price Strategy NCAR NC.SR AC.AR AC.SR NCAR NC.SR AC.AR AC.SR

Low Medium Unconstrained

Low Medium Medium

Medium Low Medium Unconstrained
Medium Low Medium Medium

Medium Low

Medium Low

Medium Low

Medium Low
Medium Low

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Hi h

Hi h

Hi h
Hi h

Hi h
Hi h

Uncons trained

Low

Medium

Accelerated

Hi h

Medium Unconsh^iined

Medium Low
Medium Medium

Medium Accelerated

Medium Hi h

Hi h
Hi h
Hi h
Hi h
Hi h

Low

Medium

Medium

Medium

Medium

Medium

Hi h

Low

Uncons trained

Low

Medium

Accelerated

HI h

Medium

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

Medium

Medium Unconstrained

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

0 529

529

1,200
1,066
1, 050
1,050

300
300

0

0

300
300
300
300

Hi h Hi h

T5-16. ren®wabla

Medium

529
529
529
529

529
529
529
529

529
529
529
529

529

529
529
529

529

529

529

529
529

529
529

950

0

0 529

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

529

529
529
529
529

529
529
529
529

529

529
529
529
529

529

529

529
529
529

529

529

0 529

529

300
300

0

0

300
300
300
300

529
529

529
529

529
529
529
529

529 3, 207 2,840
529 2,412 2,080
529 2,424 2,346
529 2,122 2,111

529

529
529
529
529

3,999

529

529
529
529
529

5, 450

0

0 529

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

529

529
529
529
529

529
529
529
529

529
529
529
529

529

529
529

529
529

529

529

529
529
529

529

658



Pacifi or RAMPP-3 Techni al A en ix: Mod lin Pa # 5- 92

Cogeneration Additions in MW

Table 5-17

Future DSR

Load Cas Price Strategy

Low Medium Uncons trained

Low Medium Medium

2003 2013

NCAR NC.SR ACAR AC.SR NCAR NC.SR AC.AR AC.SR

Medium Low Medium

Medium Low Medium

Uncons trained

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Low

Low

Low

Low

Low

Hi h
Hi h
Hi h

Hi h
Hi h

Uncons trained

Low

Medium

Accelerated

Hi h

Medium Unconstrained

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Uncons trained

Low

Medium

Accelerated

Hi h

1,457 1,238
1,225 1,038
1,160 971
1, 095 906

1,324
1,058

994
929

388
359
320
320

1,114
864
805
735

498
436
337
320

453
636
478
460
390

192
402
302
227
180

96
365
160
160
160

582 1,936 1,679
425 1,544 1,341
396 1,513 1, 306
324 1,404 1, 195

347 1,610 1,318
276 1,180 948
180 1,148 924
134 1,032 854

299
276
160
133

388
359
320
320

498
436
337
320

453
636
478
460
390

192
402

227
134

96
365
160
160
160

582
425
396
324

347

180
134

299
276
160
133

Medium H Low Medium.

Medium H Medium Unconsta-ained

Medium H Medium

Medium H Medium

Medium H Medium

Medium H Medium

Medium H

Hi h

Hi h
Hi h
Hi h

Hi h
Hi h

Hi h

T5-17. co general ion

Hi h

Low

Medium

Medium.

Medium

Medium

Medium

Hi h

Low

Medium

Accelerated

Hi h

Medium

Medium

Uncons trained

Low

Medium

Accelerated

Hi h

Mediu.m

1,898

2,060 1, 986
.1, 845 1,770
1,880 1,685
1.836 1,651

1,341

2,099

2,099 2,099
2,099 2,099
2,099 2,099
2, 099 2, 099

2,099

811
1,162

965
934
899

1,599
1, 640
1,640
1,640
1,640

1,555

1,089
895
872
835

801

I,(

1,640
1,640
1,620

1,605

1,S17

2,099

2,099 2,099
2,099 2,099
2,099 2,099
2,099 2, 099

1,341

2,099

2,099
2,099
2, 099
2,099

2,099

2, 099
2,099
2, 099

2,099

903
1, 162

965
934
899

1,640
1,640
1,640
1,640

1, 640

1,555

1,089
895
872
835

801

1,889

1, 640
1,640
1,640
1,640

1,640



PadfiCo RAMPP-3 Technical A endix: Mod lin Pa # -9

Combined Cycle Additions in MW

Table 5-18

Future DSR

Load Gas Price Strategy

Low Medium Unconstrained

Low Medium Medium

Medium Low Medium Unconstrained

Medium Low Medium Medium

2003 2013

NC.AR NC.SR ACAR AC.SR NCAR NC.SR ACAR AC.SR

Medium Low

Medium Low

Medium Low

Medium Low

Medium Low

Uncons trained

Low

Medium

Accelerated

Hi h

Medium Medium Unconstrained

Medium Medium Low

Medium Medium Medium

Medium Medium Accelerated

Medium Medium Hi h

Medium Hi h

Medium Hi h

Medium Hi h

Medium Hi h

Medium Hi h

Medium H Low

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

Medium H Medium Unconstralned
Medium H Medium Low

Medium H Medium Medium

Medium H Medium Accelerated

Medium H Medium Hi h

Medium H Hi h Medium

Hi h Low Medium

Hi h Medium Unconstrained

Hi h Medium Low

Hi h Medium Medium

Hi h Medium Accelerated

Hi h Medium Hi h

625
424
388
358

Hi h Hi h

TS-lB. combinad-CydB

Medium

473

558
399
323

293

96

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

553

835
494
481
413

0

2,474

2,871 2,798
2,444 2,353
2,405 2,330

2,311 2, 238

366

916
570
642
565

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

133
367
181

154
129

0

0

0

0

273

320
133
103

77

0
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Coal Additions in MW

Fuhire

Load Gas Price

DSR

Strategy

Low Medium Unconstrained
Low Medium Medium

Medium Low Medium Unconstrained
Medium Low Medium Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Hi h
Hi h
Hi h
Hi h
Hi h

Hi h

Low

Low

Low

Low

Low

Unconstrained

Low

Medium

Accelerated

Hi h

Medium Unconstrained
Medium

Medium

Medium

Medium

Hi h
Hi h
Hi h
Hi h
Hi h

Low

Medium

Medium

Medium

Medium

Medium

Medium H Hi h

Hi h Low

Low

Medium

Accelerated

Hi h

Uncons trained

Low

.Medium

Accelerated

Hi h

Medium

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

Medium

Medium Unconsh-ained
Medium

Medium

Medium

Medium

Hi h

Low

Medium

Accelerated

Hi h

Medium

Table 5-19

2003 2013
NC.AR NC.SR AC.AR AC.SR NCAR NC.SR AC.AR AC. SR

0

0

25
243

363

598
564

520
504

767
912
803
809
792

876
990
924
927
893

972
990
990
977
967

38

468
428
395
399

819
700
719
698

885
751
758
741

232

923
895
859
852

996

684

1,027
1,342 1,167
1,207 1,052
1, 168
1, 151

1,032

1,025

0

0

0

0

424
379 170

1, 201
0 1, 474 1,315
0 1,222 1,097
0 1, 201 1, 087
0 1,124 1,006

1,547
0 1,925 1,799

0 1,437 1,274
0 1, 463 1, 319
0 0 1,262

0

0 1, 930 1, 808
0 1, 595 1, 399
0 1,565 1,428
0 1,454 1,331

3, 919
4, 149
3,903
3,924
3,862

1,839

2, 823

0 2,951 2,834
0 2, 788 2, 649
0 2,788 2, 653
0 2, 740 2,608

1,320

2, 841

3,030

4,020
3, 766
3,780
3, 720

4, 106
T5-1S,coal



PacifiCor RAMPP-3 Technical A endix: Modelin Pa eft 5-9

Pumped Storage Additions in MW

Table 5-20

Future DSR 2003 2013

Load . Gas Price Strategy NC.AR NC.SR ACAR AC.SR NC.AR NC.SR AC.AR AC.SR

Low Medium Unconstralned
Low Medium Medium

Medium Low Medium Unconstrained

Medium Low Medium Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Hi h

Hi h
Hi h
Hi h
Hi h

Hi h

Hi h

T5- 20. pu mped-storaga

Low

Low

Low

Low

Low

Uncons trained

Low

Medium

Accelerated

Hi h

Medium Unconstrained

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Hi h
Hi h
Hi h
Hi h

-Hi h

Low

Medium

Medium

Medium

Medium

Medium

Hi

Low

Medium

Medium

Medium

Medium

Medium

Hi h

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

Unconstrained
Low

Medium

Accelerated

Hi h

Medium

Medium

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

243

357
216
210
141

490
383
375
307

500
470
451
471

602
535
545
530

518
500
500
500

65

399
225
221
152

511
399
386
323

500
470
459
445

482

598
549
504
500

500

500

531
510
501

500

577

0

0

0

0

320
461
399
390
341

210
500
336
333

264

176
459
357
282
183

500

616
548
561
537

732
791
709
732
721

27

452

236
274

184

514

676

515

782
794
749
731

827

615

500 1,000
410 1,000
400 1, 000

437

1,000
1,000
1, 000

0

0

242
235

334 1,000 1,000 919

471 . 1,000
287 1,000
293 1,000
226 1,000

1,000
1,000
1,000

1,000

647 1,000
573 1,000
581 1,000

1,000
1,000
1,000
1,000

1,000
1,000
1,000
1,000

1,000

1,000
1,000
1,000

1,000
1,000

945
935
820

1,000
1, 000
1, 000
1,000

1,000

1,000

1,000
1,000
1,000
1,000

1,000

1,000
1,000
1,000
1,000
1, 000

267

996
1,000 1,000
1,OCB 1,000
1,000 1,000

926

892
1,000 1,000

962 973
970 984

1,000 860

1.000
848
895
793

1,000

1,000
1,000 1,000
1,000 1, 000
1, 000 1,000

555 1,000 1,000 1, 000 1, 000

1,000

1, 000

1,000
1,000
1,000

1,000

1, 000



PacifiCor RAMPP- Technical A endix: Modelin Pa # 5- 96

Simple Cycle Additions in MW

Table 5-21

Future DSR 2003 2013

Load Gas Price Strategy NC.AR NC. SR AC. AR AC. SR NC. AR NC. SR AC. AR AC. SR

Low Medium Unconstrained

Low Medium Medium

Medium Low Medium Uncoastrained

Medium Low Medium Medium

Medium

Medium

Medium

Medium

Medium

Low

Low

Low

Low

Low

Uncons trained

Low

Medium

Accelerated

Hi h

0

119
0

0

0

87
0

0

0

391

156
147
30

470

182
176

61

0

216
0

0

0

253
0

0

0

Medium Medium Unconstrained 0 0

Medium Medium Low 0 11 0 0 717 831 0 4

Medium Medium Medium 0 0 0 0 520 574 0 0

Medium Medium Accelerated 0 0 0 0 513 SS9 0 0

Medium Medium Hi h 0 0 0 0402 402 961 0

Medium

Medium

Medium

Medium

Medium

Hi h
Hi h
Hi h
Hi h
Hi h

Uncons trained

Low

Medium

Accelerated

Hi h

554
273
264
Ill

638

357
395
293

961
626
618
476

961
623
609
463

961
32
0

0

0

42
0

0

0

Medium H

Medium H

Medium. H

Medium H

Medium H

Medium H

Medium H

Hi h

Hi h
Hi h

Hi h
Hi h
Hi h

Hi h

T5-2l. slmple-cyde

Low

Medium

Medium

Medium

Medium

Medium

Hi h

Low

Medium

Medium

Medium

Medium

Medium

Hi h

Medium

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

Medium

Unconsh-ained

Low

Medium

Accelerated

Hi h

Medium

309
173

93
64

1, 177
940
794
748

94

308
155
152
101

633

812

1. 153
877
778
735

973

0

301
148

46
26

204
745
507
339
292

173

234
Ill

28
10

0

796

752

398
300

267

220

1,792
1,378
1,298
1,188

2, 623
U77
2,036

1,977

1,316

1,794
1, 375
1,282
1,163

1,571

2, 068

2,618

2, 189
2,032
1, 971

2, 672

311
792
394
318
213

926
1,537
1,096

922
856

574

80S
424
336
232

326

1, 449

1,535
1,103

938
871

863



PadfiCor RAMPP-3 Technical A endix: Modelin Pa e#~- 97

Peaking Resources Additions in MW
Puinped Storage and Simple Cycles

Table 5-22

Future DSR

Load Gas Price Strategy

Low Medium Unconstrained

Low Medium Medium

Medium Low Medium Unconstrained

Medium Low Medium Medium

2003 2013

NC.AR NC.SR AC.AR AC.SR NC.AR NC.SR AC.AR AC.SR

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Hi h

Hi h

High
HI h
Hi
Hi h

Hi h

Low

Low

Low

Low

Low

High
HI h
Hi h
Hi h
HI h

Low

Medium

Medium

Medium

Medium

Medium

HI h

Low

Medium

Medium

Medium

Medium

Medium

Hi h

Uncans trained

Low

Medium

Accelerated

HI h

Medium Unconstrained

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Unconstrained

Low

Medium

Accelerated

Hi h

Medium

Unconstrained

Low

Medium

Accelerated

Hi h

Medium

Medium

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

243

357
216
210
141

490
383
375
307

1,054
743
715
581

911
707
639
594

1,695
1,440
1^94
1^48

65

399
225

221
152

522
399
386
323

1,138
827
854
738

576

905
704
656
601

1,133

1,312

1,683
1,387
1^79
1,235

1,550

0

0

0

0

320

580
399
390
341

210
500
336
333
264

176
459
357
282
183

500
917
696
608
563

936
1^36
1,215
1,071
1,013

27 615

587 1^91
410 1,156

400 1,147
334 1,030

452 1,988
236 1,626
274 1,618
184 1,476

686

881 2,792
684 2,378
609 2^98
565 2,188

676

1,311

1^33 3,623
1,192 3,177
1,049 3,036

997 2,977

1,047

437

1,470
1,182
1,176
1,061

471 1,717 1,831
287 1^20 1^74
293 1^13 1^59
226 1,402 1,402

1,961
1,623
1,609
1,463

2^16

2,794
2,375
2^82
2,163

2,571

3,068

3,618
3,189
3,032
2,971

3,672

0

0

242

235

1,311
1,792
1,394
1,317
1^13

1,926
2^37
2,096
1,922
1,856

267

996
IJ.16 1^53
1,000 1,000
1,000 1,000

919 926

892
1,000 1,004

962 973
970 984
848 860

907
1,032 1,042

945 848
935 895
820 793

1^74

1,805
1,424
1^36
1,232

1,326

2,449

2^35
2,103
1,938
1,871

1,863

T5-za.p-king



PadfiCor RAMPP- T chnical A en ix: M delin Pa eft -9

Non-firm Sales in MWa

Table 5-23

Future DSR

Load Gas Price Strategy

Low Medium Unconstrained
Low Medium Medium

Medium Low Medium Unconstrained

Medium Low Medium Medium

2003 2013

NC.AR NC.SR AC.AR AC.SR NC.AR NC.SR ACAR AC. SR

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Hi h
Hi h
Hi h
Hi h
Hi h

Hi

T5-23.nf .nwgy Mte

Low

Low

Low

Low

Low

Unconstrained

Low

Medium

Accelerated

Hi h

Medium Unconstrained

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Hi h
Hi h
Hi h
Hi h
Hi h

Low

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

Medium Unconstrained

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Medium H Hi h Medium

Hi h Low Medium

Medium Unconstrained

Medium Low

Medium . Medium

Medium Accelerated

Medium Hi h

690

426

376
430
433
443

485
461
464
455

487
469

471
463

487
482
478
476

400
411
428
430

Hi h Medium

744

462

327
372
358
372

491
475
478
470

489

481
483

476

485

484
485
480
482

389

434

405
430
428

429

406

525
690

449
463

475

521
477
493
497

477
508
488
486
472

464
478
474
473
462

523
521
518
522
520

508
453
485
494
497

724
744 1, 036 1, 064 1,036 1, 064

618
469 446 556 617 618

516
518
501
498

511
507
499
490

484
477
476

462

475

526
524
525

523

534

434

472
499
506

507

549

234
254
252
243

379
313
312
296

489
464
464
455

300
304
291
294

335
312

308
303

256
263
263
257

330
294
297
305

465
452

452
441

321

298
303
308
321

179

342

336
304
307

303

142

371
492
398
405
423

433
517
456
429
418

395

476
427
420
383

456
487
469
460
460

502
511
503

502
497

488
531
453
452

521
467
424
413

467
430
420
383

491

482
466
463

463

462

430

519
493
492
493

531



PacifiCor RAMPP-3 Technical A endix: Modelin Pa eft 5-99

Non-firm Purchases in MWa

Table 5-24

Future DSR

Load Gas Price Strategy

Low Medium Unconstrained

Low Medium Medium

Medium Low Medium Unconstrained

Medium Low Medium Medium

2003 2013

NC.AR NC.SR AC.AR AC.SR NC.AR NC.SR AC.AR AC. SR

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium H

Medium. H

Medium H

Medium H

Medium H

Medium H

Medium H

Hi h

Hi h
Hi h
Hi h
Hi h
Hi h

Hi h

T5-2*. nl enwgy pun

Low

Low

Low

Low

Low

Uncons trained

Low

Medium

Accelerated

Hi h

Medium Unconstrained

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Hi h

Hi h
Hi h
Hi h

-Hi h

Low

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

Medium Unconstrained

Medium

Medium

Medium

Medium

Hi

Low

Medium

Medium

Medium

Medium

Medium

Hi h

Low

Medium

Accelerated

Hi

Medium

Medium

Uncons trained

Low

Medium

Accelerated

Hi h

Medium

32

193

234
213
209
188

115
108
107
108

105

90
89
89

130

114
125
123

213
216
206
205

13

109

251

224
229
225

107
Ill
109
114

104
86
85
83

108

118

110
109
108

224

192

211
202
199
199

214

45

32

105
85

63
68
88
63
62

68
104

97
90
92

181
178
177

176
187

87
133

110
106
103

131
157
144
137
130

13

94

68
54
69
72

87
71
74
81

182
179
176
187

128

107

98
93
92

85

183

159
133
126

125

106

212

228
230
230
232

245
266
267
272

243
257
257
269

266

265
266
269

230
235
240
254

180

232
237
233
233

261
269
269
269

249

265
268
277

292

264
263
261
264

234

260

227
236
238
248

266

31
0

152
152

152
153
151
151
152

154
153
1S2
154
154

187
167
186
186
190

152
153

151
151
152

153
135
154
153
153

157

151
152
151
154

153
152
154
154

175
179
179
190

152

ISO
152
152
153

153

162

140

153
153
153

157



Reserve Margin by Strategy (%)

Future / Strategy

Table 5-25

1994 1995 1996 1997 1998 1999 2000 2001 2003 2006 2009 2013

'-3
&t
0

^tl
n

-t

Load = 1 Gas = mg DSR = unc Coal = ac Renewables = ar
Load = 1 Gas = mg DSR = md Coal = nc Renewables = ar
Load = 1 Gas = mg DSR = md Coal = nc Renewables = sr
Load = 1 Gas = mg DSR = md Coal = ac Renewables = ar
Load s I Gas = mg DSR = md Coal = ac Renewables = sr

19.2
19.6
19.6
19.6
19.6

15.9
16.1
16.1
16.1

23.2
24.1
24.1
24.1
24.1

18.6
19.2
19.2
19.2

Load = ml Gas = mg DSR = unc Coal = ac Renewables = ar
Load = ml Gas = mg DSR = md Coal = nc Renewabtes = ar
Load = m] Gas = mg DSR = md Coal = nc Renewables = sr
Load = ml Gas = mg DSR = md Coal = ac Renewables = ar
Loads ml Gas=mg DSRsmd Coal =ac Renewables = sr 16.1 19.2 18.9 18.4 20.4 20.5 20.9 21.0 15.0 16.8 15.0 15.0

23.6
25.1
25.1
25.1
25.1

17.9
18.9
18.9
18.9

23.6
25.9
26.2
25.9
26.2

16.6
18.1
18.4
18.1

25.6
29.0
29.8
29.0
29.8

17.8
19.7
20.4
19.7

25.2
29.6
30.9
29.6
30.9

16.7
19.3
20.5
19.3

25.0
30.6
32.2
30.6
32.2

16.0
19.4
20.9
19.4

24.2
30.9
33.1
30.9
33.1

15.0
18.9
21.0
18.9

17.3
25.1
27.4
25.1
27.4

14.9
15.0
15.0
15.0

20.1
30.5
32.9
30.5
32.9

15.4
16.8
16.8
16.8

16.0
28.0
30.4
28.0
30.4

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load =m

Load = ni

Gas=mg DSR=
Gas=mg DSR=
Gas = mg DSR =
Gas=mg DSR=
Gas=mg DSR=
Gas = mg DSR =
Gas=mg DSR=
Gassmg DSRs
Gas=mg DSRs
Gas=mg DSR=
Gas = mg DSR =
Gassmg DSR=
Gas = mg DSR =
Gas=mg DSR=
Gas = mg DSR =
Gas=mg DSR=
Gassmg DSRs

19.3

33.6
36,1
33.6
36.1

14. 9 14.9
15.0 15.0
15.0 15.0
15.0 15.0

unc Coal =ac Renewables = ar 15.0 16.5 15.0 15. 0 15. 0 15.0 15.0 15. 0 14. 9 14. 9 14. 9 15.0

Id Coal =nc Renewables = ar 13.5 15.2 13.3 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Id Coal =nc Renewables = sr 13.5 15.2 13.3 15.0 15.1 15.0 15.0 15.0 15.0 15.0 15.0 15.0
Id Coal =ac Renewables = ar 13.5 15.2 13.3 15.0 15.0 15.0 15.0 15.4 15.0 15.0 15.0 15.0
Id Coal =ac Renewables = sr 13.5 15.2 13.3 15.0 15. 1 15.0 15.0 15.0 15.0 15.0 15.0 15.0
md Coal =nc Renewables = ar 13.7 15.4 13.7 15.0 15.2 15.0 15.0 15.0 15.0 15.0 15. 0 15.0
md Coal =nc Renewables = sr 13.7 15.4 13.7 15.0 15.6 15.0 15.0 15.0 15.0 15. 0 15. 0 15.0
md Coal =ac Renewables = ar 13.7 15.4 13.7 15.0 15.2 15.0 15.0 15.0 15.0 15.0 15. 0 15.0

md Coal =ac Renewables = sr 13.7 15.4 13.7 15.0 15.6 15.0 15.0 15.0 15.0 15.0 15. 0 15.0

ad Coal =nc Renewables = ar 13.8 15.9 14.8 15.0 15.3 15.0 15.0 15.0 15.0 15. 0 15. 0 15.0
ad Coal =nc Renewables = sr 13.8 15.9 14.8 15.0 15.6 15.0 15.0 15.0 15.0 15.0 15.0 15.0
ad Coal =ac Renewables = ar 13.8 15. 9 14. 8 15. 0 15. 3 15. 0 15. 0 15. 0 15.0 15.0 15.0 15.0

ad Coal =ac Renewables = sr 13.8 15.9 14.8 15.0 15.6 15.0 15.0 15.0 15.0 15.0 15.0 15.0
hd Coal =nc Renewables = ar 14. 0 16. 1 15. 1 15. 0 15. 4 15. 0 15. 0 15. 0 15. 0 15. 0 15. 0 15.0

hd Coal =nc Renewables = sr 14.0 16. 1 15. 1 15.0 15.8 15.0 15.0 15.0 15. 0 15. 0 15.0 15.0
hd Coal =ac Renewables = ar 14.0 16.1 15.1 15.0 15.4 15.0 15.0 15.0 15.0 15.0 15.0 15.0

hd Coal =ac Renewables = sr U.O 16. 1 15.1 15.0 15.8 15.0 15.0 15.0 15.0 15. 0 15. 0 15.0

ŝ
^
^

^
a-
3

&1
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x

2
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p
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Energy Comparison (MWa)

Table 5-26

toad = 1 Gas s mg DSR
Native Load

Pum Stora e

Firm Sales

Non-Firm Sales

DSR
otal u'anents

Existin Generation

Firm Purchases

Non-Firm Purduwes

New Resources

otal Resources

19»4

md Coal

5,045
3U

1,483
536
-20

7356

6,664
623
70
0

7357

1W5 1996 1997

nc Renewablcs = sr

5.044 5fl77 5,021
311 310 310

1.480 1.438 1,455
591 569 599
-43 -72 -109

7^83 7322 7^79

6,731
608
44
0

7383

6^31
440
St

0

7323

I.J91
422
47
27

7393

toad =ml Gas =m DSR

Native Load

Pum Stora e

Finn Sales

Non-Finn Sales

DSR
otal uireinents

Exis' Generation

Firm Purchases

Non-Firm Purchases

New Resources

otal Resources

Load = m Gas = mg DSR
Native Load

Pucn Stora e

Firm Sales

Non-Finn Sales

DSR
otal uiremients

Existin Generation

Finn Purchases

Non-Firm Purchases

New Resources

otal Resources

md Coal = nc Renewables = sr

5^24 5^86 5382 5,404
312 311 310

1,438
455

1.483
469
-20

7,«8

6,730
641

96
0

7,467

311
1,480

496
-43

7330

6,818
628

84
0

7. S30

-72
7313

6,955
451
107

0

7^13

308
1,455

435
-109

7.493

md Coal = nc Rcnewables = sr

5353 5,484 5,661
312 311 309

1.483 1,480 1,438
420 431 334
-21 -43 -73

7^47 7,663 7^70

6,776
MS
128

0

7349

6^87
644
133

0

7.6*4

7.035
452
183

0

7,670

6,934
434
113

27
7^08

5,759
310

1.455
374

-109
7J»

6,<>71
434
141
255

7 \

1998

5,013
309

1,455
647

-152
7^72

6,786
407

32
61

7J86

5,461
309

1,455
461

-152
7^34

6,961
410
115

61
7^47

5390
309

1,455
380

-152
7^82

7.025
411
171
289

7,896

1999

5,022
307

1,477
654

-183

7,277

6.759
397

32
103

7^91

5322
307

1.477
446

-186
7,566

6,963
402
110
103

7378

6.tt24
307

1,477
343

-189
7.962

7,026
403
173
371

7,973

2000

5.086
306

1,456
674

-215
7^07

6.790
387

14
13C

7321

5A30
306

1,456
445

-223
7^14

6,991
393
115
130

7^29

t.W
306

1,456
327

-231
8,066

7/182
393
144
461

8,080

2001

5,0%
306

1,434
726

-248
7314

W 
381

9

176
7^26

5^78
306

1,434
473

-259
7,632

6,999
388

81
177

7^45

6322
306

1,134
366

-272
8.156

7V7S
388
122
582

8,170

2003

5.183
306

1,410
744

-3B7
7^36

6^02
360

13
176

7351

5^55
322

1,410
462

-325
7,724

7,075
364
109
190

7,738

6,634
413

1.410
475

-348
SfSi

7, 138
364
Ill

985
8.598

2006

5,269
305

1^20
863

-384

7^73

6,752
357

0

176
7385

6,088
320

1^20
552

-114
7.767

7,124
361
106
189

7,780

6,987
405

1,220
523

-451
8.6S4

7,182
379
128

l.DO'1
8, 698

2009

5345
305

1,043
896

-449
7, 140

6,M2
335

0

176
7.153

6335
397

1,043
516

-487
7,804

6,990
376
100
251

7,817

7.411
426

1,043
460

-538
8,802

7,021
423
z%

1.136
8.816

2013

5373
305
841

1,064
-498

7, 085

6. 5S9
333

0

176
7.09S

6.620
413
841
SSt,

-548
7,882

7.0M
420
18(1
264

7.898

7.998
449
841
294

-613
8,969

7.090
4-12
269

1, 1 S2

S. 9K3
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Future/DSR Strategy

Energy Output of DSR Additions (MWa)

Table 5-27

1994 1995 1996 1997 1998 1999 2000 2001 2003 2WK, 2009 2013

^
y
n

Load=l
Loads I

Gas =m

Cas^m

DSR=unc

DSR=md

Load = ml Gas = m DSS. = unc

Load = ml Gas = m DSR = md

Load=m Gassl DSR=unc

Load =m Gas = 1 DSR=U

Load^m Gas=l DSR=md

Load = m Gas = t DSR = ad

Load=m Gassl DSR=hd

Load = m Gas = m DSR = unc

Load =m Gas=. m DSR=Id

Load = m Gas = m DSR = md

Load = m Gas = nn DSR = ad

Load = m Gas = m DSR = hd

Load = m Gas = h DSR = unc

Load = m Gas =: h DSR = Id

Load =m Gas =h DSR=md

Load=m Gas=h DSR=ad

Load=m Gassh DSR=hd

4

20

7

20

63
16
21
34
36

62
16
21

34
36

62
16
21
34
36

5

43

10
43

70
35
43
79
84

68
35
43
79
84

68
35
43
79
84

5

72

u

72

98
54
73

152
161

120
54
73

152
161

120
54
73

152
161

6

109

18
109

149
72

109

191
204

239

72
109
191
204

239

72
109
191
204

7

152

30
152

157
87

152
236
254

259

87

152
236
254

269

87
152
236
254

7

183

34
186

165
106
189
270
292

269
106

189

270
292

307
106
189
270
292

7

215

39
223

173
121
231

305
334

275
121
231
305
334

313
121
231
305
334

7

248

44
259

182
137
272
341
375

281
137
272
341
375

320
137
272
341
375

307

459
325

523
175
348
404
448

501
175
348
404
448

5fl9
175
348
404

448

9

384

474

414

550
228
451
490
547

521
228
451
490

547

529
228
451

490
547

9

449

489

487

578
277
538
570
639

542
277
538
570

639

572
277
538
570
639

10
498

503
548

607
318
613
638

718

593
318
613

638

718

593

318
613
638

7] 8

^
>
g
ITJ
^

-1

y
»
*-.
n
Cu

>

2:
0

Load == mh Gas = m DSR = unc

Load=mh Gas=m DSR^Id

Load = mh Gas = m DSR = md

Load = mh Gas = m DSR = ad

Loadsmh Gassm DSR=hd

Load = h Gas = in DSR = unc

Load = h Gas = m DSR = Id

Load -= h Gas = m DSR = md

Load=h Gas==m DSR=ad

Load == h Gas = m DSR = hd

154
16
21
3*
37

389
16
21
38
38

192
35
43
84
87

555
35
43
88
89

463
57
73

161
16S

582
60
73

167
170

4A9

77
109
204
210

593
82

109

213
217

477
94

152
253
262

603
100
153
265
270

485
1U
197
292
305

615
120
203
309
319

494
130
244
332
351

628
138
256
355
369

504
147
292
373
397

M2
157
309
400
420

587
189
380
445

480

681
202
409

482

512

618

249
502
543
593

724
268
548
596

639

648
302
604

636
700

767
327
664
704
759

696

349

694

718

795

813
379
769
802
Bfeli

.-a
pi

fD

*

0
M



Table 5-28

Summary of Low and Medium Low Load Growths and Medium Gas
Financial Results for 2013 (including end effects to 2043)

DSM
Load
Coal

Renewable

Case*

medium

System toad (MWd
Conservation (MWa)

After Conservation

SytcmLoad(MWa)
Energy Salca (MWa)

Total CmtommB (OOO's)

Net Bechic Flint ($M)

Net Conservation Assets <$M)

Utility Cost
Operating Revenues ($M)

Custinnulb/kWh

Nominal
Real

Nominal
Real

Average Customer Bill ($) Nonunal
Real

Total Resource Cost
DSR Customn Cost UM)

Levclized (20-year at 8.8»)

Eneqy Service Charge <$M)

Total Rcsoune Cost WM)

Costinnulb/kWh

Nominal

Real

Nominal

Real

SO-Ytu Nominal NFV BM)
Utility Cost
Total Resource Cast

5fryearReal Levelizcd Cost in Mills/kWh
Utility Cost
Total Resource Cost

Low

any no

any
2

5^7Z
498

5,174
4^36

1^74

14^87

636

3.778

liam.

93.0
49.3

2^(6
1^72

64
123

105

ift06

2,122

89.8
47.6

38,MO
39^10

50.1

4&6

strat

3

sftn
498

5,174
4^36

1^74

uw

636

3,SS2
IfHt

95.1
50.4

3^)32
1^06

M

123

105

4/»9

2,167

91.7
48.6

38,791
40, 061

51.1

49.6

any
4

5^72
498

5,174
4A»

1^74

14^87

636

3778
IfXS

93.0
493

2^66
1^72

64
123

105

4/106

2,122

89.8
47.6

3^040

39^10

501

4&6

Medium Low

slral
5

5^72
498

5,174
4,636

1^74

14^01

636

3^a>
2^)46

95.1
50.4

3^)32
1^06

64
123

105

4,089

2,167

91.7
48.6

3»,ni
40061

51.1

49.6

any

any

7

6,920
548

6372
5,783

1,485

16,199

751

4^28
2399

89.4
47.4

3/M9
1^15

71
125

122

4^75

2^30

86.7
45.9

4U1»
4^760

47.0

45.8

strat

8

6^20
548

6372
5,783

1^85

16,014

751

4^75
2,424

903
47.9

3^81
1^32

71
125

122

4^22

2^55

87.6
46.4

41. 939

43, 280

47.6

46.4

any
9

6,920
548

6372
5,783

1,485

15,689

751

VfW
2,436

90.8
48.1

iftXi
1^40

71
125

122

4^44

2^67

88.0
46.6

41,582
42, 923

47.2

46.0

strat

10

6,920
548

6^72
5,783

1,485

15.747

751

4^93
2,433

90.7
48.0

3^193
1^38

71
125

122

4^40

2;64

87.9
46.6

41,984
43, 325

47.7

46.4

^
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n

*-t-l
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DSM
Coal

Renewable

Cased

Syl«m Load (MWa»
ConatTvation (MWa>

After Coitfeivation

SylcmLna<l(MWa)
EneigySaIni(MWa)

Total Customers (0(Ws)

Net Hcctric Plant <$M)

Net Conservation Assets ($M)

Utility Cost
Operating Revenues ($M)

CuitinmiUs/kWh

Nominal
Seal

Nominal
Real

Summary of Medium Load Growth and Low Gas

Financial Results for 2013 (including end effects to 2043)
low

any
an strat

11 U

SS31
318

7^79
7, 233

Average Customer ffiU ($) Nominal
Real

Total Resource Cost
DSR Cuatomcr Cod ($M)

Levelized (20-year at 8. 8%)

Energy Service Chaige ($M)

Total Rtsouicc Cotl »M)

CwlinmiUs/kWh

Nommal

Real

Nominal

Seal

sws
zyid

88.7
47.0

3^57
1^26

56
84

75

5^7

3/)61

87.6
46.4

50-Ycu Nominal NPV BM)
UliUlyCosl
Total Resource Cost

Sfryear Real Levellzed Cost in Mills/kWh
Utility Cost
Total Resource Cost

no

any slrat
14 IS

any
16

medium

any no
any strat

8^97
318

7sm
7^33

tW
318

7^79
7233

UV7
318

7^79
7W3

8^97
613

7,684
6^63

strat

17

8^97
613

7,684
6,963

18

8^97
613

7^84
6^63

19

8^97
613

7^84
6^63

accelerated

any no

any stral any strat
20 21 22 23

8^97
t3S

7^59
6/MO

8^97
63S

7^S9
6^40

5^64
SflBt

89.4
47.4

3^84
174t

%

84

75

5^23

3W

883
46.8

5^37
2^34

87.4
4U

3^11
1701

56
84

75

5^96

3^18

86.4
45.8

5^98
ISdt,

88.4
4&8

3^<6
1719

56
M

75

5756

3/150

S73
4M

5^03
2^16

W2
47.8

3,191
1^90

85
150

141

5794

3,070

87.9
46.6

5^5]
2,941

91.0
48.2

3319
1705

85
150

141

5342

3,095

88.*
47.0

5,410
IWi

88.7
47.0

3,137
1^62

85
15(1

141

5^B1

3i020

86.5
45.8

5,471
2398

89.7
47.5

3,172
1^80

85
150

141

57«2

3^153

87.4
46.3

5/196
2^12

90.4
47.9

3,187
1^88

79
138

132

5^66

3^55

875
463

5^43
lys

9U
483

3W
1703

TO
138

132

5^3

3j080

 3
46.7

8^97
638

7^59
6^40

1725 1^25 1^25 1^25 1^25 1725 1725 1^25 1725 1725 1725

20.432 IO^M 18,102 18,129 19,935 19,912 17,947 18,056 19^97 19^94 17. 935

481 481 481 481 876 876 876 876 851 851 851

5,402
2362

88.9
47.1

3,132
1^59

79
138

132

^/sn

3,005

8t.1
45.6

47,167 47^64 *7,18» VIIWl
48.071 <8,56» 48^192 48>5W

«>^79 46,878 46,406 «i,l)01
47,945 4«>444 47,»71 «t<67

8^97
638

7^59
6^40

1,725

18,043

851

5,463
2^94

89.9
47.6

3,167
1A78

79
138

132

5^33

3fS7

87.0
46.1

46^334 46^37 4*^61 46,857

47,791 48.295 47,818 48^15

Table 5-29

high
any no

any strat any strat
24 25 26 27

8^97
718

7^78
6^68

5,453
2^89

90.6

48.0

3,162
1^75

1(16
164

146

W12

3^8

87.4
46J

8^97
718

7^78
6^68

Wn
718

7^78
6f 

5;12
2^20

91.6
48.5

3,196
1A93

1»6
164

146

s/sn

3,084

W3
46A

5^68
2^44

89.2
47.3

3,112
1^49

106
164

146

5^77

Sf 

86.1
4S.6

8^97
718

7^78
*368

1725 1^25 1.725 1,725

19,730 19,686 17,919 18,tt24

979 979 979 979

5,429
2^76

90.2
47.8

3,148
1^68

106
l&t

146

573S

3fl40

87.1
46.1

4*, 09* 4*, S98 4*. 112 46. 612

47^18 4^320 47^34 48^33

^
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4U

46.2
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45.7
45^3

tfc2
45.8

46.2
45.1

46.7
45.6

46.2
45.2

4&7

45.6

46.4
<M

46.9

45.5

46.5
45.0

47.0

«5.5
4&S
45.0

47.0

<5.5

46.6

45.0
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Summary of Medium Load Growth and Medium Gas
Financial Results for 2013 (including end effects to 2043)

DSM
Coal

Renewable

Case*

System Load (MWa)
Coiueivatiun (MWa)

After Conseivalion

Syltm Load <MWa>
Eneigy Salts (MWa)

Total Ciutomcn (OOO'i)

Nd Bedric Plant ($M»

Net Conservation Assets ($M)

IItiliW Cost
OperaKng Revenues ($M) Nominal

Real

low

an no

an >trat any slral
» 30 31 32

8^97
318

7/179
7^33

CostininiUs/kWh Nominal
Real

Average Customer Bill ($) Nominal
Real

Total ResQ(ir<e Cost
DSR Customer Q>8| ($M)

Levelized (20-year at 8.8%)

Energy Service Charge <$M)

Total R«MUC« Colt ($M)

Cost in milb/kWh

Noininal

Real

Noniinat

Real

5^56
2^43

87.7
465

3^21
1707

56
84

75

5714

3 7

86.7
45.9

50-Y«ar Nominal NFV <(M)

UUllty CUM
Total Resource Cost

5frye«r Real Levtllied Coal In Mllls/kWh
Utility Cost
Total Resource Cost

8^97
318

7^79
7^33

1725 1^25

21^10 21,152

481 481

5^15
2,975

88.6
47.0

3^56
1^25

56
84

75

5^74

3^159

87.6
46.4

8^97
318

7^79
7^33

1725

18^)06

481

5^23
ism

8»7
47.0

3^60
1727

56
84

75

5^82

3/)63

87.7
46.5

WSI
318

7^79
7^33

5^94
3^)17

89.9
47A

3301
1749

56
84

75

5<53

3,101

88.8
47.0

47.195 47,681 47,742 4^224
48>OW tt.SSt 48^47 49,128

medium

an no

any strat any
33

8^97
613

7,684
6,963

1725 1^25

18^169 20^23

481 876

5,456
2^91

89.5
47.4

3,164
1^76

85
150

141

5747

3^45

87.2
46.2

34

8^97
613

7^84
6,963

1725

20,100

876

5^06
2,917

9<U
47.8

3,192
1^91

85
150

141

5797

3fm

88.0
46.6

35

syn
613

7^84
6/X3

5^99
2^113

90.2
47.8

3,188
1^89

85
150

141

87.9
46.5

slrat

3t

8,297
613

7^84
6^63

1725 1^25

17,947 18^71

876 876

SfW
2^46

91^
«83

3^24
1708

85
150

141

5790 5^51

3^68 3,100

88.8
47.0

46^37 46,802 46,894 47^38
47, 903 48(368 48,460 4fl^903

accelerated

an no

any strat any
37

8^97
638

7^59
6^40

5^54
2^90

89.7
47.5

3,162
1^75

79
138

132

5724

3^)32

86.8
<«.o

38

a^97
638

7^59
6^40

1725 1725

20^69 20,165

851 851

5^13
lyn

90.7
48.0

3,196
1^93

79
138

132

5782

3fl64

87.7
4U

3»

8^97
<as

7^59
6,9W

5,490
2,909

903
47.8

3,183
1^87

79
138

132

5760

3^52

87.4
463

st rat

40

8^97
638

7^59
6^40

1,725 1^25

17. 935 -18, 063

851 851

5, 549
2^140

91.3
48.4

3S17
1705

79
138

132

5^19

3fS3

883
46.8

«>327 46^0» U^34 47,270
47,78* <8,26t 48,291 48,727

Table 5-30

high
any no

any strat any strat
41 42 43 44

eysu
718

7^78
6^68

5,409
lf66

89.9
47.6

3.136

1^62

106
164

14t

5718

IfSO

86.8
46.0

8^97 8^97
718 718

7^78
6^68

7^78
6^68

5^64
2^95

90.8
48.1

3,168
1^78

106
164

146

5,773

lfS9

87.6
46.4

5,456
2^91

90.7
48.1

3,164
1A76

106

16<

146

5766

3^)55

87.5
463

8^97
718

7^78
ft^68

1.725 1725 1725 1,725

20. 129 20, 031 17, 918 18, 049

979 979 979 979

5501
2,915

91.4
48.5

3,190
1,690

106
164

146

5^11

3^)78

88.2
46.7

4t,067 46,549 46,563 46,970
47. 789 48, 271 48. 285 48, 691
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(Jl

0
<J1

45.7

4U

46.2

45.7

46.3

45.8

4&7
463

4&1

4S.1

46.6

45.5

46.7

45.6

47.1

4&0

46.4

45.0

4&9

45.4

46.9

45^5

47.4

45-9

46.5

45.0

47.0

45.4

47.0

45.5

47.4

45.8
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Summary of Mediuin Load Growth and High Gas

Financial Results for 2013 (including end effects to 2043)
DSM
Coal

Renewable

Case*

System Load (MWa)
Conservation (MWa)

After Conservation

Sylem Load (MWa)
Eniigy S»l«a (MWa>

Total Ciutomera (000'5)

Net Hcdric Plant ($M»

Net Conservation Assets ($M)

Utility Cost
Operating Revenuea ($M) Nominal

Real

Nominal
Real

low

an

an strat

4t 47

Coelinmala/kWh

Average Customer Bill ($) Noniinal
Real

Total Resource Cost

DSR Cn»lom«r Cost ($M)
Levelized (20-year at 8.8%)

Eneigy Service Charge <$M)

Total Reaouree Cost ($M)

Cut in mflls/kWh

Nominal

Real

Nominal
Real

8^97
318

7^179
7^33

1725

21,132

481

5,489
2^G8

86.6
45.9

3,183
1^86

56
M

75

5^48

1WI

85.7
45.4

50-Ytu Nominal NPV ($M)
Utility Cost
Total Resource Cost

50-yeai Real Lcvelized Coet In Mills/kWh
Utility Cost
Total Resource Cost

8^97
318

7^79
7ya

17B

21,1B1

481

5^51
2^41

87.6
46.4

3^19
1705

5*
84

75

5710

3W5

86.6
45.9

no

any strat
48

6^97
318

7^)79
7133

49

8^97
318

7^79
7^33

medium

any no

any strat an strat
50 51 52 53

8^97
613

7fM
63ffl

8^97
613

7^84
6^63

8^97
613

7^84
6^3

8297
613

7^84
fe^ffl

tfm
3^30

962
51.0

3^35
1373

56
M

75

6^55

3^14

<M.9
50J

6,141
3^54

96.9
51.4

3^61
1<86

56
84

75

63U)

3338

95.6
50.6

5,407
IftS

88.6
47.0

3,135
1^61

85
150

141

5A98

3^)19

86.5
45.8

5399
2^*1

sss
46.9

3,131
1^59

85
150

141

5^90

3/115

8*3
45.7

5772
3fl5S

94.6
50.1

3347
1^73

85
150

141

6W3

3^12

92.0
48.7

5^15
3/B1

953
50.5

3^71
1^86

85
150

141

6,106

3^35

92.6
49.1

47.1S3 47,651 SWSS 49,925
Wfi67 48,557 50,957 50,829

46,403 46,607 48,541 48^*74

47,969 4fi,173 5(1^107 50,0a9

accelerated

any no

any strat any strat
54 55 56 57

8^97
638

7^59
6^<0

1725 1^25 1725 1725 \7S 1725 1^25

21,925 22,472 20,466 20^92 20^00 21,176 20^75

481 iltl 876 876 876 876 851

5389
2^55

88.6
47.0

3,124
1^55

79
138

132

5^58

1.99S

S5.S
45.5

wn
638

7^59
6^40

1725

20^44

851

5,431
un

89J
47J

3,149
1^68

79
138

132

5700

3fQO

86.5
45.8

8^97
638

7^59
6^40

\7E

20^68

851

5^(0
3, 052

94.8
502

3^40
1/'69

79
138

132

6ffSO

3,195

91.5
48.5

8^97
638

7fsa
634D

1715

21,603

851

5^57
3,103

96.3
51.0

3^%
1,799

79
138

132

6,126

3^46

92.9
49.2

46,305 46,687 48,469 48,534

47,762 4fl(, 144 49,926 49,992

Table 5-31

high
any no

any Strat any strat
58 59 60 61

8^97
718

7^78
6^68

8^97
718

7;7»
wea

8^97 8^97
718 718

7;78
6^68

5343
2331

88.8
47.1

5^90
2^56

89.6
47.5

5^41
2^99

94.1
49.9

3ftW 3,125
1^41 1,656

106
164

146

5^52

2,995

85.8
45.4

106
1(4

146

5^99

3WO

86.5
45.8

106
164

146

5^70

3,163

90.6

48.0

7^78
C,,S6S

1.725 1,725 1.725 1,725

20,110 20,104 20330 21.220

979 979 1)79 979

5,761
3,052

95.8

S0.7

3^82 3340
1,739 1. 770

106

164

146

6,070

3^16

92.1
48.8

45, 945 4*^81 48, 015 48, 106

47, 667 48, 103 49. 737 49, 827

-a
w
n

ŝ
^
^

^
3-
y
»-.-

p>

>

x

2

y
&»

4t

45.7

45.2

46.2

45.7
48.5
4&0

48.4
47.9

46.2
45.2

46.4
4&4

483

47.2

4U
47.1

46.4

45.0

46A

45.3

48.6

47.0

4&.6

47.1

46.4

44.9

46.8

45.3

48.5

46.8

48. b

46.9



Ga«
DSM
Coal

Renewable
Case*

Summary of Medium High Load Growth
Financial Results for 2013 (including end effects to 2043)

]^^ inedium
medmm low medium acccleralcd

an no any no any "° '"V n°
»trat . trat an .h-al any slnl an stral any stral any slrat any stal
t2»3U<t »»»'» " " " 74 " "

Syi tem load (MWa)

Con»ervalk>n <MWa)

After Conservation

Syatem Load <MWd
Eirrgy Sale* (MW«)

Total Ciutomert (OOO'a)

NelEI«cbk;Pt«nl($M)

Net Conservation Aaseta <$M)

Utililv Cost
Operating Revenue* ($M)

CaslhinlUs/kWh

9,923
69t

9.923

6M
9,923

349
9,923 9,923 9,923

349 349 349

9.923 9,923 9, 923 9,923

694 UK l»t 694

9.923 9.923 9,923 9,923

718 718 718 718

9^2» 9^29 9^73 9^73 »5?3 9^3
8^<0 l^tO 8^74 1>674 1>»4 IW4

9^29 9^29 9^29 9^29 9,206 9^05 9,205 9^05
fW M<o '^o ta" '^4° M4° r'340 '.34()

Nominal
Real

Nominal
Real

2/ni 2^18 vns uait imt viie z.ms iflia i/ns vns 2,018 2Aia 2,au 2^18

23^76 20^94 25^20 25^47 20^55 2ft<63 25,140 -GfV 203S3 20^t2 25,090 25^131 20^06 20,442

IWt 1^)26 497 497 4W 497 1,026 1^)26 l.lBt 1^26 990 990 990 990

«/120 6,<44 6^91 6,651> 6,760 t.792 6^32 fc5Q2 6^3 t596 6^9 ^48< 6542 (373
3,401 3^14 3,492 3^26 3SSI 3.SW 3^08 3^15 3,477 1495 3,401 3^36 3,466 3^82

high
any no

any strat any strat
77 78 79 80

9.923 9,923 9,923 9,923

795 795 795 795

9, 127 9,127 9,127 9, 127

8^69 8,269 8,269 8,269

2, 018 2^18 2, 018 2, 018

25,039 24,978 20^22 20,458

1. 141 1, 141 1, 141 1, 141

6^81 6,451 6^00 6^30
3381 3,418 3,443 3,460

Table 5-32

high
incdium

any
slrat

81

no

strat

82

87.7
465

88.0
U.6

86.7
46.0

87.6
46.4

89.0

47.1

89.4
<7.4

87.8
<65

88.8

vja

89.6

«a
9ai

47.7
87.9

4A.6

SSJS

47A

89.6

47.4

90i0

47.7

Average Customer Bill ($) Nonunal
Real

Total Resource Cost
DSR Customu Qrt ($M)

Levdlzed CO-yau at 8.8»)

Energy Servke Charge ($M)

Total Rewuroe Cost ($M)

3.182 3.19< 3^67 3^98 3^50 3^66 3,188 3^22 3^52 3^<9 3,181 3^14 3,242 3^58
1^.86 1,692 1,731 1,747 1,775 1,783 1^189 1.W 1,723 1,732 1,685 1,703 1,718 l.nt

99
170

164

99
170

164

64
90

79

M

90

79

H

90

n

6<
90

79

99

170

16<

99
170

1M

99
170

164

99

170

164

89
146

151

89

146

151

89
146

151

89

146

151

Cast In aiills/kWh

Nominal

Real

Nominal

Real

6.754 6.778 6,760 t«< 6,928 hW 6,76t t>«35 6W. i.MO (.,716 (l.TIO t,U9 6^70
35" »SSI 3,«5 3.'" M88 3-5»5 Mil 3^54 3^71 3^58 3^91 3,624 3^03^78

857

45.4

86.0

45.6

85A

455
86.6

45.9
87.9

<t.t
88J

4&J6

85.9
45^

86.8

46.0

875
16.4

88A

46.6

852

452

86.1

45.A

86.8

46.0

B72

46^

SO-Year Nominal NPV <»M>

UdUtyGoat
Total Resource Cost

50-ye*r Real Leveli»d Coat in Milla/kWh
UtiUty Cost
Total Resource Cost

S2.UO 52^82
54,176 54.4U

53^7» 53^,767 54^88 5<^I1 | 52^W 5^7K 53,449 53^64 | 5^,137 51*27 53,125 53^04
54241 SVM 55^52 »S>7741 54^)56 HS51 55^15 a5^30 | 53,711 5*^02 5<,tW M^7«

45.B

4U

46.0

45.0

45J

4U

45.7

45.2

4&4

45-»

46.6

46.1

4S.7

44.7

4&1

45.1

4&7

45.6

4fc9

45L»

45^

44.4

te.2

4U

46.7

45.2

47A

45.5

88.1

46.7
89.1

47^

89.7

475

902

47.8

3, 163 3, 197 3,221 3, 236

1,675 1.&94 1,706 1,715

121
182

168

12]
182

1(8

121
182

168

121

182

168

6, 731 6. 801 6, 849 6, 880

3^66 3,603 3,629 3,645

85.4

453

86.3

45.7

86.9

46.1

87^

4A^

51, 930 52, 423 52^86 53, 257

S3ft59 54^52 M^15 S5,18A

45.9

44.5

46.3

44.9

4A.7

45.3

47.1

45.6

9, 923 9, 923

694 694

9, 229 9, 229

8^60 B360

2, 018 2. 018

25, 349 26. 712

1, 026 1, 026

6, 493 7^29

3,440 3,883

88. 7 100.1

47. 0 53.0

3, 218 3, 632

1, 706 1, 924

99 99

170 170

164 164

6, 827 7, 662

3, 617 4, 060

86, 6 97.3

45.9 515

53, 043 56, 4*1

54^it» 58,227

46.3

45.3

49.3

48.1

.-3
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Summary of High Load Growth

Financial Results for 2013 (including end effects to 2043)
Ga»

DSM
Cnal

Renewable
Case*

low

niedium low

an no any no

strat Btrat any shat any strat any strat any strat any strat any strat
83 B4 86 B7 88 W W 91 92 »3 M 95 W 97

medium

inedium accelerated

any no any no

Table S-33

high
high medium

any no any no
any strat any slrat strat strat
W W 100 101 102 103

System Load <MWa)
Con»CTvatk>n (MWa)

Aftei Conseivalion

Sytem Load (MWa)
Energy Salea <MWa>

Total Cuatomen (OOOfs)

N«t Et«*fc Plant (»M»

Net Conservation Asset* ($M)

Utility Cost
Operating Revenues ($M)

Coal In mills/kWh

11,680 11^801 ll^BO 11^80 11^80 11^80 | 11^80 11,680 11,680 11^80
7W 7« I 379 379 379 3791 769 769 769 7*9

11^80 11^80 11^80 11,680
802 802 802 802

-11,680 11.680 11,680 11,680

868 868 868 868
11, 680 n, fc80

769 7A9

1Q.911 10,911 11^00 11^00 11300 11^00 10,911 10.911 10,911 10,911 10^78 10,878 10378 10^78
9JK  9^79 10^32 10232 10^» 10^32 9^78 9^78 9^78 9^78 9^60 9,850 9^50 9^60

Ufa via vua via uo usa isa usa via isia 2,20 via 2,263 i.via

28^76 23^17 29,914 29,932 U874 22,986 29^17 29^45 22^86 22,988 29^97 29,496 22,79< 22,907

1,164 1,164. 526 526 Stt 526 1,164 1,-lM l, lfet 1,164 1,122 1,122 1,-122 1,122

Noininal
Real

Nominal
Real

7,4S7 7,4<6 7^74 7,716 7,957 7,986 7/U2 7^10 7,729 7,763 7/121 7,475 7^91 7,722
3,961 a.,965 4^)66 4,088 <215 4^31 3,963 3,979 4,096 4,113 3,931 3,960 4,075 4^)91

IQ312 10, 812 10312 10, 612 10, 911 10. 911

9, 787 9, 787 9, 787 9, 787 9. 878 9. 878

2^63 2, 263 2, 263 2. 263 2, 263 2. 263

29, 653 29^62 22, 962 23, 066 30, 401 30^34

1,404 1,404 1,404 1,404 1, 164 1.164

7/105 7,459 7, 674 7,703 7^41 8,881
3, 923 3, 962 4, 066 4,081 3, 995 4706

862

45.7

163
45.7

85A

15.4
86.1

t5.6
883

47.0

»».!
ai

It-l
45.7

86.8

4&0

893

47J

89.7
17S

86.0

45.6

8*.6
45.9

89.1

47.2
895
47.4

86.<
45.1

87.0
4«.l

S9S

47.4

89.9

47.6
87. 2 102.*

46. 2 54.4

Avaage Cusloiner Bill ($) Noniinal
Real

Total Resource Cost
DSR Customer Co»K$M>

LevdJzed CZO-year at 8A%)

3^95 3^98 3^91 3/409 3^15 3^28 3^97 3^18 3/415 3,430 3^79 3^08 3396 3,412
1,746 1.747 1.796 1^06 13&Z T. JW 1,747 1,758 1^09 1^17 1,737 1,750 1,800 1^0(7

3^72 3, 296 3^91 3, 404 3^32 3, 924

1,733 1, 746 1,796 1^03 1, 765 2, 079

Energy Service Charge ($M)

Total Rwource Cost ($M)

Ccsluinulb/kWh

109
179

186

109
179

186

72
ft

84

72

97

M

n

w

84

72

97

84

109

179

186

109
179

186

109

17»

186

109
179

186

100
.161

170

inn
1*1

170

100

161

170

iao
Itl

170

146

222

211

146

222

214

146

222

21<

146

222

214

109

179

186

109
1?9

IM

Ndmina]

Real

Nominal

Real

7^22 7^30 7^55 7^97 8,137 8,166 7^27 7^75 8,093 8,128 7,7S2 7,806 8^22 B,OS3

4, 144 4,148 4,161 4,184 4^11 <327 4,147 4, 172 4^88 4^06 4,107 4,135 4,250 4^66

7, B41 7,895 &,n0 8, 139 7, 906 9. 246

4, 154 4, 183 4, 297 4^12 4, 189 4. 898

84.4
44.7

84-5

44.8
84A

44.9

SS2
45.1

87A
465

88.1

<6.7
us
44.7

85.0
<s.o

W3
463

87.7

465

83.6

443

M2

44.6

86.6

45.9

86.9

46.0
84.6

44.8

85.2

45.1

87.5

46.4

87,8

46.5

85.3

45.2
99.8

52.9

50-Year Nominal NPV ($M>

UUUty Cost 58^39 59^49
Total Resouroe C<wt W^SS 60. 945

50-year Real Lcveliwd Coat in Milla/kWh
UtUity Cost 45. 0 45.4
Total Kesouice Cost 44.1 44.4

S9,9M 60, 428 61JB09 tZfllt | 58, 788 59^43 60^08 60, 733

MfllS *1^61 62^41 63^156 | 60^84 61,1» 62,404 42^29
5^519 58, 982 60^50 60, 469

AO^W 60, 731 62, 000 62^18

58^55 58,722 59, 984 60, 201

«>,687 61,1M fe2,416 62,U3
59, 903 65^)92

61,799 66,988

44.9

44.5

4S.2

4U

46.3

45L8

4fc4

4&0

45.2

44.2

4S.5

44.6

4&5

45.5

U.6
45.6

4&2

*3.»

45.6

4U

46.6

45.2

46.7

4S.3

45.2

U.Z

45.6

44.*

46.6

45.S

46.7

45.6

46.0
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50.0
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Summary by Load Level and for Any-Coal & Any-Renewable Strategy (AC. AR)
Financial Results for 2013 (including end effects to 2043)

Load L ML
Gas MG MG

DSM MD MD

Case« 2 7

SyalemLoadlMWa) 5^71\ t,a20|
Con»uration(MWa) 496| 548]

After Conseivation

Sylcm Load (MWa> 5,174 6372
Eougy Salts IMWa) 4,636 5,783

Total CuilomiralOOO's) 1^74 1^85

Nd Electric Plant (»M) 14387 ",1»

Ntt Conservation Assets ($M) 636 751

Utility Cost
Operating Revenues ($M) Nominal

Real

M MH
LG MG HG MG

LD MD AD HD LD MD AD HD LD MD AD HD LD MD AD HD LD
]2 U 20 24 19 33 37 <l U 50 54 5« t5 >» 73 77 86

sysn sysu tjsn 8j97| 8^97 8,297 8^97 8^97
318 613 638 7181 318 613 638 718

8397 tyi SSS tJSJ
318 613 638 718

9. 923 9.923 9, 923 9, 923

34» 691 718 7S5
11, 680

379

7,9» 7^.84 7A59 7^78 7,979 7,684 7, t59 7578 7,979 7,684 7,659 7^78 9373 9^29 9^05 9,127 11300
7^33 6.963 t.SXO 6.868 7J33 6,963 6.MO 6^68 7J33 6,963 6,940 6,868 8^74 8^60 8^40 8,269 10. 232

1.B5 1.725 1.725 1,725 1,725 1,725 1,725 1,725 1,725 1.725 1,725 1,725 2fflS WIS 2^)18 2,018 2,263

20^32 19,935 Wfm 19,730 21J10 20^23 20269 20,129 21,132 20^(6 20375 20,110 25,420 2-J14B 25fl90 25,039 29, 914

9TO 481 876 851 979 481 876 851 979 497 1^)26 990 1,1414ffl 876 851 526

Cost m mills/kWh Nominal
Real

Average Customer BUl ($; Nominal
Red

Total Cost
DSR Cnstomw Cod (»M)

Levdlzed (50-year at 8.8%)

Energy Service Charge ($M)

Total Resouree Cost <$M) Nominal
Red

Cost in milla/kWh Nominal
Red

3,778 4^28
2^102 2399

93. 0 89.4

493 47.4

2,96t 3/»9
1^72 1.615

U 71
123 125

105 122

4^)06 4,775

2,122 2^30

89. 8 86.7

47. 6 <5.9

5,618 5^03 5^96 5^53 5,561, 5/156 5,454 5^09 5^89 5,407 5^89 5343 6391 6^32 6^19 6^81 7.674
2,976 2,916 2,912 2^89 ISM3 2.W1 23W Utt Wl» 2^(5 2^55 2^31 3,492 3,408 3,401 3^81 4, 066

88.7 90.2 90.4 90.6 87.7 895 89.7 89.9 86A 88.6 8&6 88.8 86.7 87.8 87.9 88.1 85.6
47. 0 47. 8 47. 9 48LO 46-5 47.4 475 47.6 45.9 47. 0 VS 47. I 46.0 465 46. 6 46. 7 45.4

3JSJ 3,191 3,187 3,162 3^21 3,161 3,162 3,136 3,183 3,135 3,124 3,098 3567 3,188 3. 181 3, 163 3391
1.726 1^») 1.688 1^75 1,707 1^.76 1A75 1^62 1A86 1,661 1«5 1^41 1,731 1,68!1 1,685 1,675 1,796

56 85 79106 56 85 7<>I06 5t 85 79106 M 99 89 121 72
84 150 138 164 84 150 138 164 84 150 138 164 90 170 146 182 97

75 141 132 146 75 141 1SZ 146 75 141 132 146 79 144 151 168 84

5.777 5.»4 5,766 5.762 5,714 5,747 5,721 5,718 5^48 5, t!>8 5A58 5.652 t,7t0 W<* «."' '.T 7.855

3W 3,070 3W5 3^)53 3^)27 3,045 3fBZ 3^)30 1992 3,019 1998 2,995 3^1 3585 3^58 3fU, 4, 161

87.6 87.9 875 87.4 86.7 «]! 86.8 86.8 85.7 865 VSS 85.8 85.8 85.9 85.2 854 84.8
46.4 4<.6 463 4U 45. 9 46^ 46.0 4t. O 45.4 45. 8 453 45. 4 455 455 45. 2 <5.3 44.9

W-Ycar Nomhial NPV ($M)

Operating Revenues
Total Resource Cost

&-ycar Real Levdized Cost in MiUsAWh
UtiUty Cost
Total Cost

38^40| 41^19
39^10) 41760

50.1 | 47J)

48.6 1 45.8

<7,167 U^» 4t^M U^Wtl <7,li5 4(^37 16^27 Ufa
Wjan 47,945 47,791 47^1»| 48^99 47,903 47.784 47,789

47,153 U^m 4tye <5,»45| 53J71 SySO 52, 137 51,930

48^57 47,969 47^*2 47^67| 54^41 5^56 53,711 53,859

45.7

453

46.2

45.1

46.4

45.0

4<L5

45.0

45.7

45J

46.1

45.1

46.4

45.0

46.5

*s.a

45.7

4U

4A.2

45.2

46.4

4SJI

46.4

44.9

45-»

44.8

45.7

44.7

4S.8

44.4

45.9

41.5

59, 980

61/»13

44.9

44.5

Table 5-34

11
MG

MD AD HD
90 94 98

11,680 11.680 11,680
769 802 8t«

10,911 10,878 10, 812

9, 878 9, 850 9, 7»7

2,263 2563 2,263

2M17 29597 29,653

1, 164 1, 122 1, 404

7, 462 7, 421 7, 405

3. 963 3, 931 3, 923

86. 2 86. 0 86.4

45. 7 45. 6 45.8

3,297 3, 279 3, 272

1,747 1, 737 1, 733

109 100 146
179 161 222

186 170 214

7,827 7,752 7,841
4. 147 4, 107 4, 154

MS 83.6 84.6
44.7 44.3 44.8

58,788 58, 519 58, 255

60, 684 60^69 60, 687

<5. 2 45. 2 45.2

44. 2 43. 9 44.2
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ŝ
^j
'-3
I

<JJ

H
FD
n

y
S)
>-.-
n

&>

>

rt>
?
Q.
>-..

x

s
0

p-
ft

'-a
tU

n>

»

01

0
<0

T5. M tfundd *um-AC AH



Table 5-35

Summary by Load Level and for Any-Coal & Strategic-Renewable Strategy (AC.SR)

Financial Results for 2013 (including end effects to 2043)
Load
Ga»

DSM
Cu«*

SyriemloidlMWa)
Coiueivalion <MWa)

After Conflcrvation

Sydemtoad(MWa)
Eneigy Salea (MWa)

Total Customer (OOtTd

NdEledricPluil($MI

Net Conaervatiom Atuet* ($M)

Utitih Cost
Operating Revenuea (1iM) Nominal

Real

Nominal

Real

L ML M
MG MG LG MG
MDMD ID MDAD HD LD MDAD HD LD
3 . 1» 17 21 2S 30M384X 47

5^7Z| A^20| 8^97 8^97 8^W 8^*>7| 8^97 8^97 8^97 8^i>7| 8^97
4f>8| 5481 318 613 638 7I8[ 318 613 638 718| 318

MH H
HG LG MG HG LG MG HG

MDAD HD MD LD MD AD HD MD MD LD MD AD HD MD
Sl 55S9 62 667074 78 81 83 B7 91 95 99 102

S^97 83.97 8^971 9^23 9^23 9^23 9, 923 9, 923 9. 923

613 638 7181 694 349 694 718 795 694

11. 680 11^80 11, 680 11^80 11^80 11^80

769 379 769 802 868 769

5,174 6^72 7jff9 7^M 7^59 7^78 7^79 7^84 7^39 7^78 7^79

4^36 5^83 7^33 6^63 6^40 6,868 7^33 6^X3 6^40 6368 7^33

1^74 1^85 1^25 1^25 1^25 1^25 1^25 1^25 1^25 1725 1^25

14^01 16,014 20^34 19.912 19^94 19^86 21,152 20,100 20,165 20^)91 21,101

636 751 481 876 851 979 481 876 851 979 <ffl

7^84 7^S» 7^78 9^29 9^73 9^29 9, 205 9, 127 9^29 10, 911 11, 300 10, 911 10, 878 10, 812 10, 911

6^63 6^40 6^68 8^60 8^74 &36Q 8340 6^68 8^60 9, 878 10,232 9, 87& 9^50 9.787 9, 878

1^25 1^25 1725 2/118 2^18 2fllS 2,018 2,018 2,018 2^63 2^63 2^63 2,263 2.263 2,263

20^92 20^44 20.104 23^76 25347 25,047 25,031 24,978 25349 28^76 29,932 29345 29,496 293S2 30,401

B76 851 979 1J326 497 1^)26 990 1,141 1,026 1, 164 526 1, 164 1,122 1. 404 1. 164

Oallnmilfc/l.Wh

Average Customer Bill (() Nominal
Knl

Total Resnurce Cost
DSR CiMtomcr Curt ((M)

Levdized <20-year at 8.8%)

Encigy Sevvicc Chaige ($M)

3J862 4^75 5^64 5^51 5^43 5^12 5^15 5^06 5^13 5^1 5^61
ZfWh 2^24 3^)01 2^41 2^37 2^20 2^75 2^17 2^21 2^95 2/XI

95. -1 903 89. 4 91.0 912 91. * 88. 6 W3 90. 7 90. 8 87^

50. 4 47. 9 47. 4 48, 2 4&3 4&5 47. 0 47. 8 48. 0 48. 1 46.4

3fl32 3fl8l 3^84 3^19 3^14 3, 1% 3^56 3,192 3,1% 3, 168 3^19

1^06 1^32 1^40 1,705 1^03 I^iO 1725 1^91 1^93 1^78 1^05

64 71 56 85 79 106 56 85 79 106 56

123 125 84 150 138 IM 84 ISO l38 1M 84

53» 5^31 5390 6^20 6ji56 6502 6.*86 6.451 6,493 7,437 7,71^ 7^10 7,475 7, 45? 7^541

2^61 2^77 2^56 3^01 3^26 3,445 3, 436 3, 418 3,440 3, 951 WS8 3, 979 3, 960 3, 952 3, 995

SSA 893 89.6 87.7 87.6 88.B 88.8 89. 1 88.7 86.2 86. 1 86.8 86.6 87-0 87.2

46. ? 47J 475 465 46. 4 47. 0 47. 0 47J 47. 0 45. 7 45. 6 46. 0 45. 9 46. 1 46,2

3,131 3,149 3,125 3,182 3398 3^22 3^14 3, 197 3^18 3^95 3, 409 3^18 3^08 3, 296 3^32

1^S9 1^68 1^56 1^86 1^47 1,707 1.703 1^94 1,705 1,746 1^06 1,758 1,750 1,746 1,765

85 79106 99 64 »9 89 121 99 109 72 109 100 146 109

150 138 164 170 90 170 146 182 170 179 97 179 161 222 379

'-a
w

D.
^

D
Q
-t

ĝ
-a
"a
IJJ

H

n
V
a
h-*
0
?>

>

fD
3
Q.
»-.
x

0.
ro

106 122 75 141 132 146 75 141 132 146 75 141 132 146 164 79 164 151 168 164 186 84 186 170 214 186

Total Rcsoiuoe Coat ($M) Nominal
Rail

Cost in miUs/kWh Nominal

Rail

4j08i> 4^22 5^23 5JM2 5,8U 5,822 5774 5^97 5^82 5^73 S^lO

2,167 23S5 3flK 3j095 3j080 3f i 3/S9 3/ffl 3flU 3/IS9 3/125

91, 7 87A 883 88. 6 8S2 8&3 87. 6 88.0 87. 7 87.6 86.*

48A 46. 4 46A 47. 0 46. 7 46. 8 46. 4 46. 6 46^ 46. 4 45.9

5^90 5^00 5^99 6^54 6^24 6335 6, 783 6^01 6, 827 7^22 7^97 7, 875 7^06 7, 896 7, 906

3^15 3JW 3,020 3^7» 3^15 3f,1\ 3^94 3,603 3^17 <, 144 4, 184 4, 172 4, 135 <, 183 4, 189

863 8&5 865 85.7 86.6 86.& 86.1 863 86.6 B4.4 85.2 85.0 84.2 85.2 85.3

45.7 45.8 45.8 45.4 45.9 46. 0 45.6 45.7 45.9 44.7 45. 1 45.0 44. 6 45. 1 45.2

SO-Ycar Nominal NFV <»M)

Utility Coal
Total Resouroe Cost

SO-ycarReal Lewllud Cod in Mllli/kWh
Utility Coat
To<al Kesouree Cost

3ti, 791|41, 939|47^M 4^878 4^S?7 4(^S98|47^81 4(^802 ^SW Ul549|<7^52

4(»^6l|43^0|48, 5*a 4MA4 4M9S 4B^X01<^5W 4«»3W 4M6* U^Jllt^SS?

51, 1 | 47, 6 1 4&2 4&7 4&9 47. 0 | 4&2 4&.( 4t» 47J» | 46.2

49.6 I 4&4 | 4S.7 45.6 4S. S 45. 5 | 4S.7 45, 5 4S.4 4&,41 4S,7

VhflSS 4^687 4<^381|5Z, 410 53, 767 5^, 785 S?,t27 52, 423 S3,Bt3|S8, 639 60,428 59, 243 58,982 58,722 W..903

4^173 4M44 4^1i0|&^, 17* 5^,730 St, 5Sl 54, 202 54^52 5t^09|W, 53S 61,461 61. 139 60, 731 61, 154 61, 799

4&4 4&.8 46.8 I 4S.8 45.7 4&.1 46.2 46.3 46J

45. 4 4&3 4SL3 [ 4U 4&2 4S. 1 44. 8 44. 9 45-»

45.0 <5.2 45.5 45.6 45.6 46.0
44.1 44.8 44.6 44.3 4-1.6 45.0

l-a
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Summary by Load Level and for No-Coal & Any-Renewable Strategy (NC.AR)
Financial Results for 2013 (includeing end effects to 2043)

Load
Gas

DSM
Case*

L ML M MH
MG MG LG MG HG MG
MD MD LD MD AD HD LD MD AD HD ID MD AD HD LD MD AD HD LD

, » It 11 22 2t 31 35 39 43 4« 52 St 60 67 71 75 79 88

Table 5-36

II
MG

MD AD IID
92 96 100

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa>
Energy Sales (MWa>

Total Customers (OOO's)

N«l EIecbic Plant (»M)

Net Conservation Assets ($M)

Utility Cost
Operating Revenues ($M) Nominal

5.6721 tSOa\ S3S7 V97 8^97 8J17| 8^97 8^97 8^97 8J97

4»1 5481 318 613 638 718] 318 613 638 718
8^97 8,297 8,297 8,297

318 613 638 718

9.923 9.923 9,923 9.923

34& 694 718 795

11, 680 11, 680 11, 680 11, 680

769 802 86H. 379

Cost in mUls/RWh

Real

Nominal
Real

Average Custonner Bill ($; Nominal
Real

Tolal Cost
DSR Customer Cost (»M)

Levdized (50-year at 8.81)

Energy Servke Charge ($M)

Total Resource Cost <(M) Nominal
Real

5,174 6372 7,979 7^,84 7.659 7378 7.W9 7,684 7,K>9 7^78 7,979 7,68< 7.1B9 7378 9^73 9,229 9.205 9,127 11300
4.63« 5.783 7J33 t>%3 6,940 6^68 7J33 6,»3 t.MO 6^611 7^33 6,963 6,940 6,868 8,674 S3W S^O 8, 21, 9 10, 232

1^74 1^85 1,725 1^25 1,725 1^25 1,725 1,725 1,725 1,725 1,725 1,725 1,725 1.725 2,018 2,m8 2,018 1018 2^63

14387 15^.89 18,102 17.947 17,!13S 17^I» 18^06 17,947 17,935 17,918 21,925 W.WS 20,868 20^30 20355 20353 20^06 20^22 22,874

06 751 481 876 851 -B9 481 87i 8S1 979 481 876 85] 979 497 1.026 990 1,141 526

3,778 IfW Sf37 SAW 5^02 5MS 5^23 5,499 5^90 5^56 tJW 5,771 5,760 S.ttl 6,760 6363 6^42 6^00 7,957
2,002 U3t 2.SS4 UU 2^62 23U IW) 2,913 2,909 2^»1 3^30 3^58 3,052 2.999 3^81 3^77 3,46(. 3/143 4,215

93.0 90.8 87.4 88.7 88.9 89-2 8&7 W2 903 90.7 9t2 94.» 94.8 94. 1 89.0 89.6 89. 6 89.7 88.8
493 48.1 4U *7» 47. 1 473 47.0 47.8 47.8 48.1 51.0 50. 1 502 49.9 47.1 475 47.4 475 47.B

2,966 3.096 3^11 3,137 3,132 3,112 3J60 3,188 3,183 3,164 3335 3347 3340 3^82 3^50 3,252 3.242 3^21 3^15
1^2 1^40 1,701 1^.62 1^59 1^49 1,?27 1^89 1.687 IA76 1^3 1.773 VW 1,739 1.775 1,723 1,718 l,m 1.862

64 71 5t 85 79106 56 85 79106 56 85 79106 M 99 89121 72
123 I2S 84 150 138 M 84 150 138 164 84 ISO 138 164 80 170 146 182 97

106 122 75 141 132 146 75 141 132 14t 75 141 132 146 79 1U 151 1U) 84

Costuimilb/kWh Noounal
Real

1,m 4^44 5^96 S.TO 5,672 5^77 5,782 5,790 5,760 5,766 6,255 6.063 6^130 S.WO t.SS 6,896 6,839 6,849 8,137
1122 1567 3,018 4020 3,005 3,008 3^)63 3/K8 VS1 3,055 3^14 3^12 3,195 3,163 3,671 3,654 3,624 3,629 4311

89.8 88.B 86.4  S 86.1 it.1 87.7 87.9 87.4 t7S 94.9 92.0 915 90.6 87.9 SIS 8t. 8 86.9 87.8
<7.t 46.6 45.8 45.8 45.6 45A US U.5 463 4(3 503 48.7 485 48.0 46A 46.4 46.0 4U 465

SO-lcu Nonlad NPV (JM)
Operating Revenues
Total Resource Cost

50-ycar Real Levelized Cost in MUla/kWh
UtUily Cost
Total Cost

38^MB| 41^82
39^10| 4^923

47.1M 4(>M6 4(^tl 4^IU| 47,7U U^N «^34 t(,5U
48^1»2 Vl.fn <7^U <7^M| 48^17 U,4t0 U^M 4<^»5

511053 48^41 <»^69 48^115
S0.9S7 50. 107 49, 926 49, 737

5<5U 53,449 S3,125 S^B8*
55^52 55^1S 54, 699 54^15

50.1

48A

47.2

46JI

45.7

453

46.2

45.2

46.5

45.0

4A.A

*SJO

4<3

<5.8

46.7

IS.*

46.9

45.5

47.0

45.5

48.5

WJO

48J

47.2

4».fi

47.0

48.5

46.8

46.4

45.»

46.7

45.6

46.7

4S.2

46.7

45J

61^09

62^41

463

45.8

10, 911 10, 878 10, 812

9, 878 9, 850 9. 787

2, 263 2, 263 2, 263

22.886 22,794 22, 9S2

1, 164 1J22 1, 404

7. 729 7. 691 7, 674

4, 095 4. 075 4, 066

893 89. 1 895

47. 3 47, 2 47.4

3, 415 3^98 3391

1, 809 1, 800 1, 7%

109 100 146
179 161 222

186 170 214

8^93 8,022 8,110

4. 288 4, 250 4, 297

87. 3 86. 6 875

46J 45. 9 46.4

60.508 60, 250 59. 984

62, 404 62, 000 62, 416

46. 5 4fc. 6 46.A

45. 5 45. 2 45.5
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Summaiy by Load Level and for No-Coal & Strategic-Renewable Strategy (NC. SR)
Financial Results for 2013 (including end effects to 2043)

Table 5-37

Load L ML M MH
-G"MG MG LG MG "G 1-G MG HG LG MG
DSM MDMD LD MDAD HD LD MD AD HD LD MD AD HO MD LD MD AD HD MD MD LD MD~AD

Can* s M 15 u M 273!3t<0444> 53 57 tl 63 68 72 76 M 82

H

MG

89 93 97

System Load <MWa)
Conacrvation (MWaJ

Ahcr Conseivation

Sy«t<m Load (MWa»
Encigy Sales (MWa)

Total Cuatomen WWs)

Net Electric Plant ($M)

Net Coiwervalion Aweto ($M)

5AS] t^20| 8^»7 1^97 8^97 8^97) SXn 8^97 8^97 «^97| 8^97 8^97 8J97 8^97] 9^23 9,923 9^23 9,923 9.923 9.923
<88| 548| 318 613 i38 718| 3r (13 638 718| 318 tl3 631 7ia| i>4 M9 tM 718 ns 'ml

IIG
HD MD

101 103

11^80 11,680 11,680 11,680 11,680 11.680
868 769769 379 769 802

5''7< tm 7W 7'"< 7W 7A78 7'OT 7'"4 7-&'9 7;i78 7W 7'w 7-K>9 7^» »^2a 9Sr3 9J» 9^05 9,127 9..29 10,911 IIJX) U.9, 1 in.878
4W 5^3 7333 6^3 t^U (W 7^33 6W t,»10 6W 7WS tW 6,»U 6^68 .3M 8^74 S3W 8J40 8,269 8,360 "WS ~W331 "WS '9'850

\St 1^85 1^25 1/25 1^25 1/25 1725 1^25 1/25 1^25 1/25 1^25 1/25 1/25 2^)18 2AU 2^18 2,Br 2,018 2,018 U(a 2,263 2^0 2.2U

1U01 15.747 U.U» 18W IfW 1M2< 18W 18^)71 K.063 18W 22,172 21,176 21^)3 21^20 20,494 20,163 20,462 20.442 20.4S8 26,712 23,017 22.9W 22,988 22.»7

636 751 <81 876 851 9» 481 «7i 851 CT Ul 876 851 9» 1^26 W IWt WO 1, 141 1,026 1,164 526 1.1M 1. 122
UHlitv Cost

Op.., tfineR. v.««. (»M> ^mln. 1 3W U» MM 5/171 5/163 5/1» 5^ SW 5^49 SW 6,141 5W 5W 5761 I.W 6,792 iW 6OT 6A» 7.129 7,465 7.9.6 7,763 7.722
Rail 2W6 2,0 2W 2398 2W 2W 3W 2W 2^<0 2^15 3^54 3,on MIB 3,n52 3:414 3m 3,495 Tw ~3W 3^83 3;^ 4,2^ 4^ u^

QXInmilk/kWh Nomln.1 95.1 90.7 88.4 89.7 89.9 ml 89.9 91^ 91.3 91.4 96.9 K3 W 95.8 18.0 89.4 M.1 10.0 S0.2 100.1 86.3 89.1 89.7
R..I 50.4 48.0 4&8 47^ 17.6 47^ 47J, <U 48.4 485 51.4 50^ 51.0 50:7 46.6 47:4 47:7 C:7 4M '53:B ^ 4^:2 ^ S^

Av.,. g. C«tom«BiU($)^»ninal 3W 3TO 3W Un 3W 3.148 3J01 3a< 3^17 3,190 W 3371 3396 3340 3,194 3W, SSW 3W 3W 3,i32 33» 3^1 3,430 3.412
R«l 1W 1A38 1^9 1A80 1.678 IW ̂ <9 1W iw IW iSt 1W 1W ̂  W ^ ^ ^ ^ t^ ^^ ^ ^ ^

Total Resource Cost
DSR Cuatoiner Coat <(M>

Levdized <20-yearal 8.8%)
64 71

123 125
56 85 79 106

84 150 138 164
5*
M

&5 79 106

150 138 164
56 85 79106 99

84 150 138 164 170
64 99 89 121 99 109

90 170 146 182 170 179

Eneigy Service Chaige ($M^

72 109 100

97 179 161

10,812 10,911

9,787 9,878

2,263 2.263

23, 066 30^34

1,404 ], 164

7,703 8,881

4,081 4,70S

89.9 102.6

47. 6 54.4

3,404 3, 924

1,803 2,079

146 109
222 179

105 122 75 Itl 132 l<t 75 141 132 146 75 KI I3! 146 IM 79 164 151 168 164 186 84 IM 170 214 IM

T.UIRaou«G»>($M> Nomi«l <^ .w 5756 5/62 SW 5/38 5W S  S  5<II 6W] 6,106 6.126 6OT 6^78 6^61 6OT t,«70 6.1U 7,662 7^0 8.166 8,12. 8.0S3
R«l 2.167 2^4 3/150 3W3 3^7 3»» 3.101 3,1(10 3W 3/178 3338 3^35 3W 3^16 3591 3W 3W 3AU 3,i<S 4,U,0 U4« A327 4J06 U66

CoainmlIk/kWh ^omind 9;.7 87.9 873 87.< »7.0 87. 1 88.8 -.I 8U W2 95. 6 92. 6 »2.9 921 M.O «8j 88.0 87^ S3 973 845 m. I 87,7 869
Rc. 1 W 46A 463 <U <t. l <t. l <7.0 <7.0 «.« 46.7 M.6 .9.1 W3 U.8 t5A 4t:8 <6:6 4ii 4tJ 5U 44:« Z:7 U^ ^

8. 139 9,246

4^12 4,898

87.8 99.8

46^ 52.9

50-Y«ar Nnminal NFV ($M»

UUMyCoil 3»ni
Total Resource Coat MftH

50-year Real Lcvtliatd Cost in Milla/kWh

Utility Cost 511
Total Resource Cost 49.A

[41,984

143^25

47.7

46.4

|47^92 4^901 WJSSJ 4^612|4B^224 47^38 47,270 46,970
|4^SW 4^467 4^315 WW3\W. U8 W.W3 4^727 46, W1,

4A.2 4&.7 47.0 47.1

45.8 4&.6 45.5 45.5
4&.7 47.1 47.4 47.4

4<J 46.0 45.9 45.8

|49, M5 4M7* 4^5M U1106

|50^Z9 5ft039 49, 991 49, 833

4M 48.3 4fi. ( 48.6

<7. 9 47. 1 47. 1 4&9

S1.W1 5*^11 53^64 53,504 53^57 56,461
MM* 5^774 5^430 55^178 55,186 58^27

46.0 4&6 4&9 47.0 47.1 49.3

4&B 4&. 1 4S.8 45. 5 45. 6 48.1

S9.M9 62,024 60,733 60.469

60, M5 63. QS6 &2, U9 62. 218

4S.4 46.4 46.6 46.7

44.4 46.0 45.6 453

60,201 65,092

&2,633 66,<»B8

46.7 SU.O

45.6 48.8
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Summary of Environmental Cost Adders Sensitivities

Financial Results for 2013 (including end effects to 2043)

System Load (MWa»
Co«»CTvat*on<MWa)

After ConsenraHon

System Load (MWa)
Eangy Sales (MWa>

Run against
NOxkTSP

C02 L
Case # 33 Ml

8^97 SpSR
613 613

133 M.MG.MD.AGAR
low Hi h
MH L M H
302 303 30< 305 306

8^97 8^7 8^97 8^97 8^97|
613 613 613 613 6I3|

Ml M.MG.HD.ACAR
Low Hi h

LMH L M H
41 307 308 309 310 311 312

8^97 8^W 8^07 8^97 8^7 a^97 8^97
718 718 718 718 7U 718 718

<150 M. HG.MD.ACAR

Low

L M H
SO 313 314 315 69

8^97 8^97 8^97 a^W
613 613 613 613

9,923

7^84 7^84
A.963 6/X3

Total Cuslomeu (BOO's) 1,725 1^25

Net Bcctric Plant KM) 20J23 20,10t

Net Conscivatioa Assets, ($M> 876 W6

7^84 7^84 7^M 7^84 7^»4 7^78 7^78 7^78 7^78 7^78 7^78 7^78 7^M 7,664 7^84 7^84 9^29
A.963 6,963 6^63 6,963 6.963 6^68 6^68 6^68 6^68 6^68 &^68 &^68 6,fl63 6,963 6^(3 fc^ta 8^60

1^25 1^25 1^25 1^25 1,725 1,725 1,725 1.725 1,725 1^25 1,725 1,725 1,725 1,725 1^25 1^25 2/118

19.106 20^22 21^26 20, 109 21, 713 20, 129 19,786 1»^96 20^)38 llflTO 19^22 21^*2 20,*66 20/463 20, 166 2*^*0 25, 140

876 876 «7t 876 876 979 979 979 (179 W!» 979 979 876 876 876 876 1^)26

Utility Cost
OperaUng Revenues (»M) Nominal 5,456 5,480

Real 2^91 2.903

Cost in mUls/kWh Nomina]  5 89.9

Real 47.4 47A

Average Customer BiU ($) Nominal 3, 161 3,17»
Real 1^76 1^83

5.437 6.473 5^32 5^37 6^08 5,409 5,466 5^79 6^66 5^10 5^78 6, 753 5^07 5,489 5,172 6,474 6^32

2^81 3,429 2,931 2,9<)7 3^07 2^66 2^96 2,850 3^73 2,919 2.W5 3^78 IffB 2,908 2^99 3,430 3^08

89. 1 106. 1 90.7 92.7 111.6 80.9 90.9 89.4 105.8 91.6 92.7 1123 88.6 90.0 89.7 106. 1 SJ&

W3. 56. 2 48. 1 49. 1 59. 1 47. 6 48. 1 47. 4 56. 1 48 j 49. 1 593 47. 0 47. 7 475 56J 46^

3. 153 3, 753 3^07 3^80 3.90 3, 136 3. 169 3. 119 3^91 3, 1DS 3^34 3, 916 3. 135 3, 183 3. 173 3^53 3, 188

1^70 1.&88 1^99 1.7M 2^91 1^62 1^79 1^S2 1,9S5 1^3 1^13 2/ff4 1^61 1.686 1^81 1^89 1^89

Table 5-38

»69 MH. MC. MD. ACAR

Low Hi h
LMH L M H

316 317 318 319 320 321

9,923 9,923 9,923 9.923 9.923 9,923

694 694 694 694 694 6M

9^29 9^29 9^29 9^29 9^29 9^29

8^60 8^60 8^60 8360 8^60 8^60

2flW 2^18 IfllS 2flW 2fl1S 2fll&

24321 24/U2 26^)19 25^90 25^15 27^45

1^26 1/126 1/)26 1^)26 lfl26 1/)26

6,450 6^14 7^72 6^90 6^08 7^38
3,417 3fl5~i 4^)12 3,492 3^07 4, 153

88. 1 89.0 103.4 90.0 930 107^

46.7 47.1 54.8 47,7 493 56.7

3, 197 3^28 3,752 3^66 3^74 3^84
}jfM 1^10 1,988 1,730 1,788 2,US8

.^J
&>
n

§
Q
-1

2
-d
'-a
UJ

H
n>
n
y
3

n

p*

(I
y
a

Tolal Resource Cost
DSR Customer Cast ($M)

LeveUzed (20-year at 8.8%)
85 85

150 150

B5 »5 85 85 85 106 106 106 106 106 106 106 85 85 85 &5 99
150 150 150 150 150 164 1M 164 164 164 1M 164 150 150 150 150 170

Eneigy Senloe Oiaige ($M)

Total Resouice Cost <$M)

Cost in mills/kWh

»-Ycar Nominal NFV (SM)

UtUityCort
Total Resource Cort

141 Ul 141 141 141 141 141 146 146 146 146 146 146 146 Ml 141 141 141 164

Nominal 5,747 5.771

Real 3.0t5 3J06S

Nominal W3. ffljh

Real 4U 46.4

4^337 «(,WO
47,WU W.54S

5.728 6.764 5^23 5, 948 7, 099 5, 718 5, 775 5^88 A^TC 5^19 5^87 7^63 5^98 5,780 5763 6^6S 6^66

3fl3S 3^84 3fl»S 3,151 3,761 3fl30 3^69 3^)13 3^36 3^83 3, 119 3,742 Sfil9 3,062 3^153 3^84 3^85

86.9 102.6 SS.3 90,2 107.7 S6S 87.6 B6J 1013 88J 893 107J a&5 87.7 87A 102j6 S5.9

46. 0 5t. 4 4fc8 47A 57. 1 46^) 46. 4 45. 7 53. 7 46. 8 W3 56^ 45A 46^ 463 MA 455

19, 155 S*,757 47,901 50^84 56/529| 46^)67 46^68 48^05 54, 156 <7^26 SO^A 5010
SOJ21 5*^22 4»/<67 53, 449 5^095) C, 7W 48^90 S(ya7 55^7» W^N Sa.lW SSflSl

4M<» 47^>M 48,710 5M«"

47,»W U^30 50^7* 55,967

52^90
H05A

50-ycar Real Levcliaed CM* In MUIa/ltWli
UtUityCurt <*.! *U
Total RaouroeCort <5.1 45.7

Tndc brtwfeen CIM* and EmlwioiuTaX" (NPV $M)

IiuuranceCort B 643
Adder -Tax- Cost 0 1139

W.9 54. 5 47.7 S0.7 St.3 4t. S 47. 1 49J 54. 7 4B. B Ml* 5*A 4U 4&9 UL5 54J 45.7
47.8 MLfl 4U 49^ M.7 WJO 4S.A 47A 5U UL< 41.1 SU 4M <5^ 47J S23 44.7

2B18 8420 156t 4547 10192

5192 132M 250 7899 164t6

0 601 2739 80B9 1459 4380 IKM3
0 1112 50BO 12827 2482 7669 1&3M

0 661 2307 7998 0
0 1069 4078 11290 0

99 99 9999 99 99
170 170 170 170 170 170

16t 164 164 164 164 IM

6,7M 6^47 7,906 6,924 7.U2 8, 172
3^»t 3^28 4,1S8 3^68 3,7ft4 4^329

86. 1 86. 9 1003 87.9 90. 6 1U3.7

45A 46.0 53^ 46A 48.0 55.0

53,16« 55^97 61^41 54^54 57^5 62^97
54,934 57^)63 63,107 56^20 59^)71 64/163

4U 4R3 53^ 47J 50^1 M.7

*SA 4,73 52^ 46. 5 WS S3J

878 3007 9051 21M 5015 104U7
1517 3707 14622 3492 8992 17631

0
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Summary of Load Level Sensitivities
(Using Medium Gas Price, Medium DSR, No-Coal and Strategic-Renewables)

Financial Results for 2013 (includin end effects to 2043)
Medium Reduced Economic Mediiun

Table 5-39

Load Level

Case*
Low

10
Load

201
Medium Development

36 202
High

72

System Load (MWa)
Conservation (MWa)

After Conservation
Syi tem Load (MWa)

Energy Salea (MWa»

Total Cualomen (OOO'a)

Nd Electoic Plant ($M)

Net Conservation Assets ($M)

Utility Cost
Operating Revenues ($M)

Cost in mills/kWh

Nominal
Real

Nominal
Real

Average Customer Bill ($) Nommal
Real

Total Resource Cost
DSR Customer Cost ($M)

Levelized (20-year at 8.8%)

Energy Service Charge ($M)

Total Resource Cost ($M)

Cost in mUls/kWh

Nominal
Real

Nominal
Real

50-Year Nominal NPV ((M)
Utility Cost
Total Resource Cast

50-year Real Levelized Cost in MilIs/kWh
Utility Cost
Total Resource Cost

6/920

548

6,372
5. 783

1,485

15, 747

751

4,593
2,433

90.7

48.0

3, 093

1,638

71

125

122

4,840
2,564

87.9
46.6

41, 9M

43^25

47.7

46.4

7,494
613

6,881
6,256

1,725

17, 136

876

5, 058

2,680

92.3

48.9

2, 933

1, 554

85
150

141

5, 349

2,834

89.6

47.5

43. 872

45, U8

48.5

47.2

8, 297

613

7,684
6,963

1.725

18,071

876

5, 560

2,946

91.2

48.3

3,224
1/708

85
150

141

5, 851

3, 100

88.8

47.0

47^38
48, 903

47.1

46.0

8, 886

613

8,273
7, 500

1, 890

19, 127

876

5, 961

3, 158

90.7

48.1

3,155
1. 671

85

150

141

6,252
3^12

88.5
46.9

49, 720

5l,2S6

47.1

46.1

9,923

694

9, 229

8, 360

2, 018

20, 462

1,026

6, 596

3, 495

90.1

47.7

3, 269

1.732

99

170

164

6. 930

3, 671

88.0
46.6

53^64
55, 430

46.9

45.8

High
93

11.680
769

10, 911

9, 878

2, 263

22, 988

1, 164

7, 763

4, 113

89.7

47.5

3, 430

1,817

109

179

186

8, 128

4,306

87.7

46.5

60, 733

62, 629

46.6

45.6

Elechl-

ficarion

203

12, 883

769

12, 114

10, 944

2,263

26, 217

1, 164

8, 608

4,560

89,8

47.6

3, 803

2, 015

109

179

186

8, 972

4.754

88.0

46.6

62, 582

64, 478

43.5
42.7

l-a
IEU
1^
|h-<.

| 
If)
10

M
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Run against

Sensitivity
Case*

Summary of Portfolio/Transmission Sensitivities
Financial Results for 2013 (includin end effects to 2043)

f05 *33 *36 M. MG. MD. NC. SR

Hemiiston Hemiiaton SCE IGCC avail
as as as CCCT when No Coal

m.mg Potential m.mg Potential m.mg Potential to Low IGC

System Load (MWa)
ConBervation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total CuBtomere (OOO's)

Net Electric Plant ($M)

Net Cotiservation Assets ($M)

md.nc.ar

35

8.297
613

7,684

6,963

1, 725

17, 947

876

Unit
212

8. 297

613

7,684

6, 963

1725

17. 912

876

ind.ac.ar

33

8. 297

613

7. 684

6.963

1, 725

20, 223

876

Unit
213

8^97

613

md.nc.sr

36

8, 297

613

7^84

6. 963

1,725

20, 507

876

7, 684

6, 963

1, 725

18^71

876

Unit
211

8, 297

613

7, 684

6,963

1, 725

18,027

876

IGCC
222

8^97

613

223

8, 297

613

7, 684 7, 684

6.963 6. 963

1, 725 1, 725

18, 621 19, 977

876 876

Cost
224

Table 5-40

*33 M.MG.MD.AC.AR

Transmission

From Bridger From Utah Real
to OWC to OWC Discount

+300MW +600MW Rate at 3%
231 232 241

8, 297

613

7, 684

6, 963

1,725

19, 375

876

8, 297

613

7, 684

6,963

1, 725

20, 523

876

8, 297

613

7, 684

6,%3

1,725

20, 876

876

8, 297

613

7,684

6.963

1, 725

20, 386

B76

Utility Cost
Operating Revenues ($M) Nominal

Real

Cost in miUs/kWh Nominal

Real

5, 499

2.913

90.2

47.8

5, 368

2, 844

88.0

46.6

5, 456

2,891

89.5

«JA

5, 192

2.750

85.1

45.1

5, 560

2, 946

91.2

48.3

5, 552

2,941

91.0

48.2

5, 311

2,814

87.1

46.1

5, 554

2,943

91.1

48.2

5, 417

2, 870

47,1

5, 416

2,869

88,8

47.0

5,360

2,840

87.9

46.6

5,414

2,869

88. t)

47.0

1>
f3
Id
IfD
10
10.

Average Customer Bill ($) Nominal
Real

3, 188

1, 689

3, 112

1, 649

3, 164

1^76

3,010

1,595

3^24

1.708

3,219

1,705

3,079

1,631

3,220

1, 706

3, 141

1,664

3, 140

1,664

3, 108

1,647

3, 139

1, 663

Total fiesource Cost
DSR Customer C<*st ($M)

Levelized (20-year at 8-8%)

Energy Service Charge ($M)

Total Resource Cost ($M)

Cost in miUs/kWh

50-Year Nominal NFV ($M»

Utility Cost
Total Resource Cost

Nominal

Real

Nominal

Real

85

150

141

5, 790

3,068

87.9

46.5

46, 894

48,460

85

150

141

5, 659

2,998

85.9

45.5

45, 758

47^23

85

150

141

5, 747

3fM5

87.2

46.2

46^37
47,903

85

150

141

5,483

2. 905

83.2

44.1

45^32

46, 898

85

150

141

5, 851

3, 100

88.8

47.0

47, 338

48, 903

85
150

141

5, 843

3, 096

88.7

47.0

85

150

141

5^02

2,968

85.0

45.0

85

150

141

5, 845

3, 097

88.7

47.0

47, 354 46^40 47, 096

48, 920 47^0ft 48, 662

85

150

141

5, 708

3, 024

86.6

45.9

46, 561

48, 127

85

150

141

5,707

3, 024

86-6

45.9

46, 205

47, 771

85

150

141

5, 651

2, 994

85.7

45.4

46. 115

47.680

85

150

141

5, 706

3, 023

86.6

45.9

46, 319

47, 885

13
<tn

1-T3
l&l

is
I*
1^-"

50-year Real Levelized Cost in Milla/kWh
UtiUty Cost
Total Resource Cost

46.7

45.6

45.6

44.6

*6.l

45.1

45.1

44.2
47.1

46.0

47.1

46.1

45.8

44.8

46.9

45.8

46.4

45.3

46.0

45.0

45.9

44.9

46.1

45.1

TS-W.OnancU mm-mtoc



Table 5-41

Suinniary of Wholesales Market Sensitivities

Financial Results for 2013 (includin end effects to 2043)
Run against »36 M.MG.MD.NC.SR

m.mg Critical Water Change Non-Firm Sales Price No Non-Firm
Sensitivity nid.nc.sr Condition

Case* 36 251
Lower

252
Higher

253
Sales
254

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customera (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utility Cost
Operating Revenues ($M)

CostinmUls/kWh

Nominal

Real

Nominal
Real

Average Customer BU] ($) Nominal
Real

Total Resource Cost
DSR Cuatomer Cost (»M)

Levelized (20-year at 8.8%)

Energy Service Charge ($M)

Total Resource Cost ($M)

Cost in mills/kWh

Nominal
Real

Nominal
Real

50-Year Nominal NPV ($M)
Utility Cost
Total Resource Cost

50-year Real Levelized Cost in Mills/kWh
Utility Cost
Total Resource Cost

8,297
613

7^84
6,963

1,725

18,071

876

5S60
2,946

91.2
48.3

3,224

1,708

85
150

141

535]
3,100

88.8
47.0

47,338
48, 903

47.1
46.0

8,297
613

7.684
6,963

1,725

20,245

876

5,555
2,943

91.1
48.2

3,221

1,706

85
150

141

5M6
3,097

88.7
47.0

47.273
48^38

47.1
46.0

8^97
613

7,684
6,963

1,725

20,238

876

5^46
2,938

90.9
48.2

3,216

1.704

85
150

141

5,837
3,092

88.6
46.9

46,768
48,334

46.6

45.5

8,297
613

7,684
6,963

1,725

20,364

876

5305
2,810

87.0
46.1

3.076

1, 629

85
150

141

5^96
2,965

84.9
45.0

45,723
47. 288

45.5
44.5

8,297
613

7,684
6,963

1,725

20,757

876

5,566
2,949

91.3
48.3

3S.7

1, 710

85
150

141

5,857
3.103

88.9
47.1

47,152
48, 718

46.9

45.9

No Non-Firm

Sales or Purchases

255

8,297
613

7,684
6, 963

1,725

20,464

876

5,559
2,945

91.1

48.3

3, 223

1.708

85
150

141

5,850
3,100

47.0

47,164
48, 730

47.0

45.9

l-a
fEU

^
I*
101



Table 5-42

Summary of Renewable Sensitivities

Financial Results for 2013 (includin end effects to 2043)
Run against

Lower

«35 M.MG.MD.NC.AR

Geolhennal Wind
0% inflation Inflation Rate Reserve Contribution 20%

m.ing Renewable Rate
Sensitivities md. ncrfir Cost on 0 & M

Case*

System Load (MWa)
Conaervatlon (MWa)

Aftei Coniervation

System Load (MWa>
Energy S«lu <MW«>

Total Cualomer (OOO's)

NetElectTkPI-mlUM)

Net Conservation Aasets ($M)

35

8^97
613

7^84

<l,963

1,725

17. 947

876

261

8^W|
6131

7^84
6.963

1,725

1»^72

876

262

ssa\
6131

7, 684

6,91.3

1,725

18^85

876

onO&M

0» 2.5%
263 264

8, 297

613

7, 684

A. 963

1,725

17,947

876

1.2 times Set to More

Higher Winter Energy

8. 297

613

7.684

6,963

1,725

17, 947

876

265

8, 297

613

7, 684

6, 963

1. 725

17, 947

876

266

8^97

613

7, 684

6,963

1, 725

17, 966

876

267

8, 297

613

7.684

6. %3

1.725

17.9K.

876

^3
I"
0

ffi
D
0

ŝ
.^
^

OJ

H
fD
n

y
3

n
(U

Ulililv Cost
Operating Revenue! ($M) Nominal

Real

Cost in milla/kWh Nominal
Real

Average Customer Bill ($) Nominal
Real

Total Resource Cost
DSR Customer Coat ($M)

Levdued CO-year at S.S%}

Energy Service Chaige ($M)

Total Reaouroe Cast ($M)

CosllnmiUs/kWh

Nominal
liaal

Nominal

Keal

50-Y.u Nominal NPV KM)
UtiUty Cost
Total Resourw Cost

5fr-yc»rR«al Ltvcliacd Ct»t in Milla/klVh
UtiUty Cost
Total Resoune Cost

5,499

2.913

au
<7.«

3, 188

1^89

85

150

141

S.7W
3JD 

B7.9

4«LS

4A^M
48,460

4&.7

u.*

5^67
2,949

913

48.4

3^28
1,710

85
150

141

5. 858

3,11»

88.9

47.1

Wfl \
48^43|

4&.9

45.8

5^63

2, 947

ns
*S3

3^25

1, 709

85

150

141

5354
3.101

88.8

47.1

47, 139

48,705

46.9

45.9

5, 499

2,913

90J

47.8

3,188

1, 689

85

150

141

5,790

3^)68

87.9

46-5

46^M
48.4*0

46.7

45.*

5,499
2,913

902

47^

3.188

1^89

85
150

141

5,790

3^)68

87.9

465

4*^94
48,*t0

4&.7

4&*

5, 499

2, 913

90^

17.8

3, 188

1, 689

B5

150

141

5, 790

3,068

87.9

465

4<^94

48,460

46.7

45.6

5^20
2, 924

90S

47.9

3^00

1, 696

85

150

141

5^11
3/178

S&2

467

47^018

48^M

46.8

45.7

5^12
2,920

90.4

47.9

3, 196

1^93

85

150

141

5JBCB

3^174

88.0

46.6

47fl5k

48^21

4&.8

4S.8

(I
y
p-
»-..

x

2
0

ft)

^a
FU

a>

-tt
Ln

'~I
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PadfiCor RAMPP- Technical A endix: Modelin Pa eft -118

Utility Costs of Base Plan (103 runs)
Financial Results

Table 5-43

Futare DSR

Load Gas Price Strategy
Real Levelized mills/kWh

AC.AR AC.SR NC.AR NC. SR
Utili Cost 20- r Net Present Value »M

AC.AR AC. SR NC.AR NC.SR

Low Medium Medium

Medium Low Mediuin Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium H

Medium H

Medium H

M^edium H

Medium H

Medium H

Hi h

Hi h
Hi h
Hi h
Hi h

Hi h

Low

Low

Low

Low

Low

Medium

Accelerated

Hi h

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Hi h

Hi h

Hi h

Hi h

Low

Low

Medium

Accelerated

Hi h

Medium

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Hi h

Low

Mediuin

Medium

Medium

Mediiun

Low

Medium

50.1

47.0

45.7

46.2

46.4

46.5

45.7

46.1

46A

46.5

45.7

46.2

46.4

46.4

45.3

45.7

45.8

45.9

Mediiun Accelerated

Medium Hi h

44.9
45.2
45.2
45.2

Hi h Medium

51.1

47.6

46.2

46.7

46.9

47.0

46.2

46.6

46.9

47.0

46.2

46.4

46.8

46.8

45.8

45.7

46.1

46.2

46.3

46.3

45.0

45.2
45.5
45.6
45.6

46.0

50.1

47.2

45.7

46.2

46.5

46.6

46.3

46.7

46.9

47.0

48.5

48.3

48.6

48.5

46.4

46.7

46.7

46.7

46.3
46.5
46.6
46.6

51.1

47.7

46.2

46.7

47.0

47.1

46.7

47.1

47.4

47.4

48.4

48.3

48.6

48.6

46.0

46.6

46.9

47.0

47.1

49.3

45.4

46.4
46.6
46.7
46.7

50.0

38,040

41,419

47,167

46,379

46, 334

46,096

47, 195

46,337

46,327

46, 067

47, 153

46,403

46, 305

45, 945

53,278

52, 290

52, 137

51,930

59, 980
58,788
58^19
58,255

38,791

41,939

47,664

46,878

46,837

U.598

47,681

46,802

46,809

46,549

47,652

46, 607

46,687

46,381

52,410

53, 767

52, 785

52,627

52,423

53,043

58,639

60,428
59, 243
58,982
58,722

59,903

38,040 38,791

41,582 41,984

47, 188

46,406

46,361

46,112

47,742

46,894

46,834

46,563

50,053

48,541

48,469

48,015

54,588

53,449

53, 125

52,886

61,809
60,508
60, 250
59, 984

47,692

46,901

46,857

46,612

48,224

47,338

47,270

46, 970

49, 925

48,474

48,534

48, 106

52, 682

54,811

53,664

53,504

53,257

56,461

59, 049

62,024
60,733
60,469
60,201

65,092

T5-43, 44, 45. finandat results



PadfiCor RAMPP- T hnical A endix: Modelin Pa e# ~-119

Impact of moving from AC to NC Stretegy
Financial Results

Table 5-44

Future DSR

Load Gas Price Sh-ategy

Low

Real Levelized milIs/kWh

AC.AR AC.SR NC.AR NC.SR

Medium Medium

AC. AR

Utili Cost 20- rNPV$M
AC. SR NC.AR NC. SR

Medium Low Medium Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Mediuin

Mediiun

Medium

Medium

Medium H

Medium H

Medium H

Medium H

Low

Low

Low

Low

Hi h
Hi h
Hi h
Hi h

Low

Medium

Accelerated

Hi h

Medium Low

Medium Medium

Medium Accelerated

Medium Hi h

Low

Mediuin

Accelerated

Hi h

Medium Low

Medium Medium

Medium Accelerated

Mediiun Hi h

0. 19

0.02
0.03
0.03
0. 02

0.53
0.55
0.51
0.51

2.81
2. 13
2. 17
2.09

1. 12
1.01
0.87
0.85

0.05

0.03
0.02
0.02
0.01

0.53
0.53
0.47
0.43

2.20
1.85
1.85
1.74

0.89
0.77
0.77
0. 74

163

21
27
27
16

547
558
507
496

2,900
2, 138
2,164
2,070

1,310
1,159

988
956

45

28
23
20
13

542
536
461
420

2,273
1,866
1,848
1, 724

1,044
879
877
834

Hi h Medium Low

  
h Medium Mediuin

Hi h Medium Accelerated

Hi h Medium Hi

Average Impact

1.37
1.32
1.34
1.34

1.20
1.14
1. 15
1.15

0. 87 MiUs / kWh $967

1,828
1,721
1,731
1,729

millions

1,596
1,491
1,487
1,479

T5-43, 44, 45. finandal results
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Impact of moving from AR to SR Stretegy
Financial Results

Table 5-45

Future

Load

Low

Medium Lo

Mediuni

Medium

Mediuin

Mediuni

Gas Price

Medium

Medium

Low

Low

Low

Low

DSR

Strategy

Medium

Medium

Low

Medium

Accelerated

Hi h

Real Levelized

Mills/kWh

AC. SR NC. SR

mills/kWh

Percent Chan e

AC.SR NC.SR

Utili Cost

$Million

AC.SR NC.SR

Medium Medium Low

Medium Medium Medium

Medium Medium Accelerated

Medium Medium Hi h

Mediiim

Mediuin

Medium

Mediuin

Medium H

Medium H

Medium H

Medium H

Hi h

Hi h

Hi h

Hi h

Average Impact

Hi h

Hi h

Hi h

Hi h

Medium

Mediiun

Mediiun

Medium

Medium

Medium

Medium

Medium

Low

Medium

Accelerated

Hi h

Low

Medium

Accelerated

ffi h

Low

Medium

Accelerated

Hi h

0.99

0.59

0.48

0.50

0.50

0.51

0.47

0.46

0.48

0.49

0.48

0.21

0.38

0.44

0.42

0.43

0.43

0.44

0.33

0.35

0.36

0.36

0.99

0.45

0.49

0.49

0.49

0.50

0.47

0.44

0.44

0.41

(0. 13)
(0.07)
0.06

0.09

0.19

0. 19

0.33

0.33

0.16

0. 17

0.17

0. 17

0.38

1.98%

1.25%

1.05%

1.08%

1.08%

1. 10%

1.03%

1.00%

1.03%

1.05%

1.05%

0.45%

0. 82%

0.95%

0.93%

0.94%

0. 94%

0.96%

0.74%

0.78%

0.80%

0.80%

0.83%

1.98%

0.95%

1.07%

1.06%

1.05%

1.07%

1.02%

0.94%

0.94%

0.87%

-0.27%

-0. 14%

0. 12%

0. 19%

0.41%

0.41%

0.71%

0.71%

0.35%

0.37%

0.37%

0.37%

751

521

497

499

503

502

487

465

482

483

499

204

382

436

489

495

490

492

448

455

463

467

751

402

504

496

496

499

482

443

436

407

(128)
(67)
66

91

222

214

379

371

215

225

218

217

20- rNPV$M

Percent C r

AC.SR NC.SR

1.97%

1.26%

$397

1.05%

1.08%

1.09%

1.09%

1.03%

1.00%

1.04%

1.05%

1.06%

0.44%

0.82%

0.95%

0.92%

0.95%

0.94%

0.95%

0.75%

0.77%

0.79%

0.80%

0.83%

1.07%

1.07%

1.07%

1.08%

1.01%

0.95%

0. 93%

0.87%

0.41%

0.40%

0. 71%

0.70%

0.35%

0.37%

0.36%

0.36%

T5-43, 44, 45. financial results
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Incremental Impact of Changing DSR Strategy

Future

Load Gas

Table 5-46

NFV Utility Cost in $M Price (mills/kWh)

Coal & Renewable Strategy Coal & Renewable Strate
C.AR AC. SR NC.AR NC.SR ^C.AR AC. SR NC.AR NC.SF

-\ ..Ll'" < f P-. ^-

C. ''1
c*-

iS

" t- <

\j. S S

NPV Ttl Resources Cost in $M

Coal & Renewable Strate

C.AR AC.SR NC.AR NC.SR

MD-LD
M LG (788) (786) (782) (791)
M MG (858) (879) (848) (886)
M HG (750) (1,045) (1,512) (1,451)

MH MG (988) (982) (1, 139) (1, 147)
H MG (1,193) (1,185) (1,300) (1,290)

te

0.47 0, 49 0.48 0.48 (126) (124) (121) (129)
0.40 0. 39 0.42 0.39 (197) (218) (186) (225)
0.50 0.23 (0. 18) (0. 12) (88) (384) (850) (790)
0.38 0.39 0.27 0.27 (186) (179) (336) (344)
0.27 0.29 0.22 0.23 (329) (322) (437) (427)

AD-MD
M LG (45) (41) (45) (44) 0.26 0.26 0.26 0.26 (154) (150) (153) (152)
M MG (10) 7 (61) (68) 0.29 0.31 0.25 0.25 (119) (102) (169) (176)
M HG (98) 79 (72) 61 0.21 0.38 0.25 0.38 (207) (29) (181) (48)

MH MG (153) (158) (325) (160) 0.15 0.15 0.01 0.15 (345) (349) (516) (351)
H MG (268) (261) (258) (265) 0.08 0.09 0. 10 0. 10 (415) (408) (404) (411)

HD-AD
M

M

M

LG
MG
HG

MH MG
H MG

(238)
.(260)
(360)
(206)
(264)

(239)
(259)
(305)
(204)
(260)

(249)
(271)
(454)
(238)
(266)

(246) 0.10
(300) 0.08
(429) (0.02)
(247) 0.08
(268) 0.00

0. 11
0. 09
0. 04
0. 09
0.00

0.09 0.10
0.08 0.05

(0. 10) (0.07)
0.06 0. 06
0.00 0.00

27
4

(95)
148
418

25
5

(41)
150
422

16 19

(6) (36)
(189) (164)
116 107
416 414

HD-MD
M LG (283) (280) (293) (290) 0.36 0.37 0.35 0.36 (127) (124) (137) (134)
M MG (270) (253) (331) (368) 0.37 0.40 0.33 0.30 (114) (97) (175) (212)
M HG (458) (226) (526) (368) 0.19 0.42 0. 15 0.31 (302) (70) (370) (212)

MH MG (359) (362) (563) (407) 0.23 0.24 0.07 0.21 (197) (199) (400) (244)
H MG (532) (521) (524) (532) 0.08 0.09 0.10 0.10 3 15 11 3

T5-46, 47. impact. ld-hd
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Incremental Impact of Changing DSR Strategy
Percent Change

NPV Utility Cost in $M

Fuhire Coal & Renewable Strategy
Load Gas C.AK AC. SR NC.AR NC.S

Table 5-47

Price (mills/kWh)

Coal & Renewable Strategy
C.AR AC.SR NC.AR NC. SR

NPV Ttl Resources Cost in $N

Coal & Renewable Strategy
CAR AC. SR NC.AR NC.S

MD-LD
M LG
M MG

M HG
MH MG
H MG

-1. 7%
-1.8%
-1. 6%
-1.9%
-2.0%

-1. 6%
-1. 8%
-2. 2%
-1. 8%
-2.0%

-1. 7%
-1. 8%
-3. 0%
-2. 1%
-2.1%

-1. 7%
-1. 8%
-2.9%
-2. 1%
-2.1%

1.0%
0.9%
1. 1%
0. 8%
0. 6%

1. 1%
0. 8%
0.5%
0.9%
0.6%

1.0%
0.9%

-0. 4%
0. 6%
0.5%

1.0%
0. 8%

-0.2%
0.6%
0. 5%

-0.3%
-0.4%
-0.2%
-0. 3%
-0.5%

-0. 3%
-0.4%
-0. 8%
-0. 3%
-0.5%

-0. 3%
-0.4%
-1.7%
-0. 6%
-0.7%

AD-MD
M LG
M MG
M HG

MH MG
H MG

-0. 1%
0. 0%

-0.2%
-0.3%
-0.5%

-0. 1%
0. 0%
0.2%

-0.3%
-0.4%

-0. 1%
-0. 1%
-0. 1%
-0. 6%
-0.4%

-0. 1%
-0. 1%
0. 1%

-0.3%
-0. 4%

0. 6%
0. 6%
0.5%
0.3%
0.2%

0. 6%
0. 7%
0. 8%
0.3%
0.2%

0. 6%
0.5%
0.5%
0. 0%
0.2%

0. 6%
0.5%
0. 8%
0. 3%
0.2%

-0. 3%
-0. 2%
-0.4%
-0. 6%
-0.7%

-0. 3%
-0. 2%
-0. 1%
-0.6%
-0. 7%

-0. 3%
-0. 3%
-0. 4%
-0. 9%
-0.6%

HD-AD
M LG
M MG
M HG

MH MG
H MG

-0. 5%
-0. 6%
-0. 8%
-0.4%
-0. 5%

-0. 5%
-0.6%
-0. 7%
-0. 4%
-0.4%

-0.5%
-0.6%
-0. 9%
-0. 4%
-0.4%

-0.5%
-0.6%
-0. 9%
-0. 5%
-0.4%

0.2%
0. 2%
0. 0%
0. 2%
0.0%

0.2%
0.2%
0. 1%
0.2%
0. 0%

0. 2%
0. 2%

-0.2%
0. 1%
0. 0%

0. 2%
0. 1%

-0. 1%
0. 1%
0.0%

0. 1%
0.0%

-0.2%
0. 3%
0.7%

0. 1%
0. 0%

-0. 1%
0.3%
0. 7%

0. 0%
0.0%

-0.4%
0. 2%
0.7%

HD-MD
M LG
M MG
M HG

MH MG
H MG

-0. 6%
-0.6%
-1. 0%
-0. 7%
-0.9%

-0. 6%
-0. 5%
-0. 5%
-0. 7%
-0.9%

-0.6%
-0. 7%
-1. 1%
-1. 1%
-0.9%

-0.6%
-0. 8%
-0. 8%
-0. 8%
-0.9%

0. 8%
0.8%
0.4%
0.5%
0. 2%

0. 8%
0.9%
0. 9%
0.5%
0. 2%

0. 8%
0. 7%
0. 3%
0.2%
0.2%

0. 8%
0. 6%
0. 6%
0.4%
0.2%

-0. 3%
-0. 2%
-6. 6%
-0.4%
0.0%

-0.3%
-0.2%
-0. 1%
-0. 4%
0.0%

-0. 3%
-0.4%
-0. 7%
-0. 7%
0.0%

T5-46, 47. impact. ld-hd
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Utility Cost after 20 Years (2013)

Table 5-48

Fuhue

Load Gas Price

DSR

Strategy

20 Year Real Levelized milIs/kWh

AC.AR AC. SR NC.AR NC. SR

Low Medium Medium

Mediiun-L Medium Medium

Medium

Medium

Medium.

Medium

Low

Low

Low

Low

Low

Medium.

Accelerated

Hi h

Medium Medium Low

Medium Medium Medium

Medium Medium Accelerated

Medium Medium High

Medium Hi Low

Mediiun Hi Medium

Medium Hi h Accelerated

Medium Hi h Hi

Medium-H Low

Medium-H Medium

Medium-H Mediiun

Medimn-H Medium

Medium-H Medium

Mediiun-H W

Medium

Low

Medium

Accelerated

Hi

Medium

Hi

Hi
Hi
Hi h
Hi h

Hi h

Low Mediiim.

Medium Low

Medium Medium

Medium Accelerated

Medium Hi

Utility Cost 20 Year NPV ($M)
AC.AR AC.SR NC.AR NC. SR

48.3

46.3

45.6
46.0
46.4
46.4

45.6
46.0
46.4
46.4

45.5
45.9
46.2
46.2

45.6
45.9
46.2
46.2

45.6
45.9
46.0
46.0

Hi Medium.

49.4

47.0

46.2
46.6
47.0
47.1

46.2
46.6
47.0
47.0

46.1
46.3
46.7
46.8

46.2

46.1
46.5
46.7
46.8

46.5

45.0

46.1
46.3
46.5
46.5

46.5

48.3

45.4
45.8
46.2
46.2

45.7
46.0
46.4
46.4

47.5
47.4
47.7
47.6

46.1
46.4
46.3
46.4

46.1
46.4
46.6
46.5

49.4 25,512 26, 107 25, 512 26, 107

46.4 47. 1 27,436 27,868 27,502 27, 892

46.1
46.5
46.8
46.9

46.3
46.7
47.0
47.1

47.1
47.1
47.5
47.4

46.2

46.3
46.6
46.9
46.9

47.9

45.4

46.4
46.6
46.8
46.8

48.9

30, 636 31,048 30, 500 30, 941
30,249 30,662 30, 118 30,558
30, 221 30, 637 30, 095 30, 536
30,092 30,518 29, 968 30,411

30, 645 31,048 30, 671 31, 098
30, 228 30, 629 30, 267 30, 679
30, 219 30, 628 30, 233 30, 642
30, 082 30,485 30, 097 30, 498

30, 531 30, 934 31, 899 31, 627
30, 168 30,453 31, 142 30, 947
30, 112 30, 467 31, 070 30, 967
29, 951 30,322 30,852 30, 742

33, 677 33, 691

33, 921 34, 336 34, 292 34, 491
33, 466 33, 877 33, 786 33, 981
33, 355 33, 759 33, 474 33, 868
33,270 33,677 33,384 33, 773

33, 878

S -zy^
59^09

34, 898

371. 11

^849'

37, 718 38,075 38, 120 38, 317
37, 134 37^14 37, 565 37, 766
36,944 37,337 37, 394 37,594
36, 776 37,176 37,229 37, 428

37, 661 39, 621

T5-4fl. utility cost. 20yr



PadfiCor RA.MPP-3 Technical A endix: Modelin Pa eft 5-124

Total Resource Costs after 20 Years(2013)

Table 5-49

Fuhire DSR

Load Gas Price Strategy

Low Medium Mediuin

Medium-L Medium Medium.

Medium. Low Low

Mediirm Low Medium

Medium Low Accelerated

Medium Low High

Medium Medium Low

Medium Medium Medium

Medium Medium Accelerated

Medium Medium High

Medium Hi Low

Medium Hi h Medium

Medium Hi Accelerated

Medium Hi h Hi

Mediiun-H Low

Mediiun-H Medium.

Medium-H Medium

Medium-H Medium

Medium-H Medium

Medium

Low

Medium

Accelerated

 

Medium-H High Medium

Hi h Low Medium

Hi
Hi
Hi

High

Hi

Medium Low

Medium Medium

Mediiun Accelerated

Medium Hi

48.6

45.8

45.3
45.1
45.0
45.0

45.3
45.1
45.0
45.0

45.2
45.2
45.0
44.9

44.8
44.7
44.4
44.5

44.5
44.2
43.9
44.2

Hi Medium

49.6

46.4

45.7
45.6
45.5
45.5

45.7
45.9
45.4
45.4

45.7
45.4
45.3
45.3

44.8

45.2
45.1
44.8
44.9

45.8

44.1

44.8
44.6
44.3
44.6

45.9

48.6

46.0

45.3
45.2
45.0
45.0

45.8
45.6
45.5
45.5

48.0
47.2
47.0
46.8

45.9
45.6
45.2
45.3

45.8
45.5
45.2
45.5

49.6

46.4

45.8
45.6
45.5
45.5

46.3
46.0
45.9
45.8

47.9
47.1
47.1
46.9

45.6

46.1
45.8
45.5
45.6

48.1

44.4

46.0
45.6
45.3
45.6

48.2

Total Resource Cost 20-yr NPV ($M)
AC.AR AC.SR NC.AR NC. SR

39,310 40,061 39, 310 40, 061

42, 760 43,280 42, 923 43, 325

48, 071
47, 945
47, 791
47, 818

48,099
47,903
47, 784
47, 789

54, 241
54, 056
53, 711
53, 859

61,013
60, 684
60, 269
60, 687

48, 568
48,444
48, 295
48, 320

48, 586
31, 523
48, 266
48, 271

48, 057 48, 557
47, 969 48, 173
47, 762 48, 144
47, 667 48, 103

54, 176

54, 730
54, 551
54, 202
54,352

403.

60, 535

61, 461
61, 139
60, 731
61, 154

38, 734

48, 092
47, 971
47, 818
47, 834

48, 647
48,460
48, 291
48, 285

50, 957
50, 107
49, 926
49, 737

48, 596
48, 467
48, 315
48, 333

49, 128
48,903
48, 727
48, 691

50, 829
50, 039
49, 992
49, 827

34, 686

55,552 55, 774
55, 215 55,430
54,699 55, 078
54, 815 55, 186

58,227

60, 945

62, 841 63,056
62,404 62, 629
62, 000 62, 218
62, 416 62, 633

40, 694

T5-49. trc. 20yr
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Utility Costs after 50 Years (2043)

Table 5-50

Future DSR

Load Gas Price Strategy

50 Year Real Levelized mills/kWh

AC.AR AC.SR NC.AR NC.SR
Utili Cost 50 Year NPV ($M)

AC.AR AC.SR NC.AR NC.SR

Low Mediiim Medium.

Medium-L Medium Medium

Medium. Low Low

Mediiim Low Medium

Medium Low Accelerated

Medium. Low Hi

Mediiim Medium Low

Medium Medium Medium

Medium Medium Accelerated

Medium Medium High

Medium Hi h Low

Medium High Mediiun
Medium High Accelerated
Medium Hi h FB

Mediiim-H Low

Medium-H Medium

Mediiun-H Mediiun

Medium-H Medium

Medium-H Medium

Medium-H Hi

Hi

Hi
Hi h

High
High

High

Low

Medium

Low

Mediiun

Accelerated

Hi

Medilim

Medium

Medium Low

Mediiun Mediiun

Medium Accelerated

Medium. Hi

50.1

47.0

45.7
46.2
46.4
46.5

45.7
46.1
46.4
46.5

45.7
46.2
46.4
46.4

45.3
45.7
45.8
45.9

44.9
45.2
45.2
45.2

Hi h Mediuin

51.1

47.6

46.2
46.7
46.9
47.0

46.2
46.6
46.9
47.0

46.2
46.4
46.8
46.8

45.8

45.7
46.1
46.2
46.3

46.3

45.0

45.2
45.5
45.6
45.6

46.0

50.1

45.7
46.2
46.5
46.6

46.3
46.7
46.9
47.0

48.5
48.3
48.6
48.5

46.4
46.7
46.7
46.7

46.3
46.5
46.6
46.6

51. 1 38,040 38,791 38,040 38, 791

47. 2 47. 7 41, 419 41, 939 41, 582 41, 984

46.2
46.7
47.0
47.1

46.7
47.1
47.4
47.4

48.4
48.3
48.6
48.6

46.0

46.6
46.9
47.0
47.1

49.3

45.4

46.4
46.6
46.7
46.7

50.0

47, 167 47, 664 47, 188 47, 692
46,379 46, 878 46, 406 46,901
46,334 46, 837 46,361 46, 857
46, 096 46,598 46, 112 46, 612

47, 195 47, 681 47, 742 48,224
46, 337 46, 802 46, 894 47, 338
46,327 46, 809 46, 834 47, 270
46,067 46,549 46,563 46, 970

47, 153 47, 652 50, 053 49, 925
46,403 46,607 48,541 48,474
46, 305 46, 687 48, 469 48, 534
45, 945 46,381 48,015 48, 106

52, 410

53, 043

58, 639

52, 682

53, 278 53, 767 54, 588 54, 811
52, 290 52, 785 53, 449 53, 664
52, 137 52,627 53, 125 53,504
51, 930 52, 423 52, 886 53, 257

56, 461

59, 049

59, 980 60, 428 61, 809 62, 024
58, 788 59, 243 60, 508 60, 733
58,519 58, 982 60, 250 60, 469
58,255 58,722 59, 984 60,201

59, 903 65, 092

T5-50.utilltycost.50yr
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Total Resource Costs after 50 Years (2043)

Table 5-51

Fuhire DSR

Load Gas Price Strategy
Total Resource Cost 50 Year NFV <Sfv

AC.AR AC. SR NC.AR NC. SR

Low M.edium Medium

NIedium-L Medium Medium

Medium

Mediuin

Medium

Medium

Low

Low

Low

Low

Low

Mediiim

Accelerated

High

Medium Medium Low

Medium Medium Medium

Medium Medium Accelerated

Mediiun Medium Hi h

Medium

Medium

Medium

Medium

Hi h

  h
High
Hi

Medium-H Low

Medium-H Medium

Medium-H Medium

Medium-H Medium

Medium-H Medium

Medium-H Hi

Hi

Hi
Hi
Hi h

High

High

Low

Low

Mediiim

Accelerated

High

Medium

Low

Medium

Accelerated

Hi

Medium

Medium

Medium Low

Medium Medium

Medium Accelerated

Medium High

48.6

45.8

45.3
45.1
45.0
45.0

45.3
45.1
45.0
45.0

45.2
45.2
45.0
44.9

44.8
44.7
44.4
44.5

44.5
44.2
43.9
44.2

High Medium

49.6

46.4

45.7
45.6
45.5
45.5

45.7
45.5
45.4
45.4

45.7
45.4
45.3
45.3

44.8

45.2
45.1
44.8
44.9

45.3

44.1

44.8
44.6
44.3
44.6

45.0

48.6

46.0

45.3
45.2
45.0
45.0

45.8
45.6
45.5
45.5

48.0
47.2
47.0
46.8

45.9
45.6
45.2
45.3

45.8
45.5
45.2
45.5

49.6

46.4

45.8
45.6
45.5
45.5

46.3
46.0
45.9
45.8

47.9
47.1
47.1
46.9

45.0

46.1
45.8
45.5
45.6

48.1

44.4

46.0
45.6
45.3
45.6

48.8

39, 310 40, 061 39, 310 40, 061

42, 760 43,280 42, 923 43, 325

48, 071
47, 945
47, 791
47, 818

48,099
47, 903
47, 784
47, 789

48, 057
47, 969
47, 762
47, 667

54, 241
54, 056
53, 711
53, 859

61, 013
60, 684
60, 269
60, 687

48,568
48, 444
48, 295
48,320

48, 586
48, 368
48, 266
48, 271

48,557
48, 173
48, 144
48, 103

54, 176

54, 730
54, 551
54, 202
54, 352

54, 809

60, 535

61, 461
61, 139
60, 731
61, 154

61, 799

48,092
47, 971
47, 818
47, 834

48, 647
48,460
48,291
48, 285

50, 957
50, 107
49, 926
49, 737

55,552
55,215
54, 699
54, 815

62, 841
62,404
62, 000
62, 416

T5-51.trc. 50yr
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Utility Cost
Difference Between 50 Years vs 20 Years

Table 5-52

Future DSR 50 Year Real Levelized mills/kWh

Load Gas Price Strategy AC.AR AC.SR NC.AR NC.SR

Low Medium Medium

Medium-L Medium Medium

Medium

Medium

Mediiun

Medium

Medium

Medium

Medium

Medium

Mediiun

Medium

Mediiim.

Medium

Medium-H

Medium-H

Medium-H

Medium-H

Medium-H

Medium-H

Hi

Hi
Hi
Hi
Hi

Hi

Low

Low

Low

Low

Hi
Hi h
Hi

 

Low

Medium

Mediuin

Medium

Mediuan

Hi

Low

Low

Medium

Accelerated

Hi h

Medium Low

Medium Medium

Medium Accelerated

Medium. Hi

Low

Medium

Accelerated

Hi

Medium

Low

MediLun

Accelerated

Hi

Medium

Medium

Medium Low

Medium Medium

Medium Accelerated

Medium Hi

1.8

0.7

0.1
0.2
0.1
0.1

0.1
0.2
0.1
0.1

0.2
0.3
0.2
0.2

-0.3
-0.3
-0.4
-0.3

-0.8
-0.7
-0.8
-0.7

Hi Medium

1.7

0.6

0.0
0.0
-0.1
0.0

0.0
0.0
-0.1
0.0

0.1
0.1
0.1
0.0

-0.5

-0.4
-0.4
-0.5
-0.5

-0.2

-1.1

-0.9
-0.8
-0.9
-0.9

-0.5

1.8

0.8

0.3
0.4
0.3
0.3

0.6
0.6
0.6
0.6

1.0
1.0
0.9
0.9

0.3
0.3
0.4
0.3

0.1
0.1
0.0
0.0

1.7

0.6

0.1
0.2
0.1
0.1

0.4
0.5
0.4
0.4

1.3
1.2
1.1
1.1

-0.2

0.3
0.2
0.1
0.1

1.4

-0.6

0.0
0.0
-0.1
0.0

1.1

Utili Cost 50 Year NPV ($M)
AC.AR AC. SR NC.AR NC. SR

12,529 12, 684 12,529 12, 684

13,983 14,072 14,080 14, 092

16,530 16, 616
16, 130 16, 217
16, 113 16, 200
16,005 16, 080

16,550 16, 633
16, 109 16, 173
16, 108 16, 180
15,985 16, 065

16,622 16, 718
16,235 16, 154
16, 193 16, 220
15,995 16, 059

18,733

19,357 19, 431
18,824 18,908
18, 782 18,868
18,661 18,746

19, 165

21, 355

22,263 22, 353
21, 654 21, 729
21, 576 21, 645
21, 479 21, 546

22, 242

16,688 16, 751
16,288 16, 343
16,266 16,321
16,144 16,201

17, 072 17, 126
16,627 16, 658
16, 601 16, 627
16,466 16,472

18, 154 18,298
17,399 17,527
17,399 17,567
17, 163 17, 364

18,991

20, 297 20, 320
19,664 19, 683
19,651 19, 636
19,503 19,484

21, 563

21, 838

23, 689 23, 706
22,943 22, 968
22,856 22, 875
22, 755 22, 773

25,471
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Total Resource Cost

Difference Befriveen 50 Years vs 20 Years

Table 5-53

Fuhire DSR

Load Gas Price Strategy

Low Medium Medium.

Medium. Low Medium Medium.

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Mediiun

Mediiun

Medium

Medium.

Medium H

Medium H

Medium H

Medium H

Medium H

Medium H

Hi

Hi h
Hi h
Hi
Hi h

Hi

Low

Low

Low

Low

Hi h
re h
Hi h
Hi h

Low

Hi h

Low

Low

Medium

Accelerated

Hi h

Medium Low

Medium Medium

Medium. Accelerated

Medium High

Low

Medium

Accelerated

Hi h

Mediuin

Medium Low

Medium. Medium

Medium Accelerated

Medium Hi

Medium

Medium

Mediiun Low

Mediuin Medium.

Medium Accelerated

Medium Hi h

1.3

0.3

-0.1

-0.2
-0.3
-0.2

-0.1
-0.2

-0.3
-0.2

0.0
0.0
-0.1
-0.1

-0.4
-0.6
-0.7
-0.6

-0.9
-1.0
-1.1

-0.9

Hi h Medium.

1.1

0.2

-0.2

-0.3
-0.4
-0.3

-0.2
-0.4
-0.4
-0.4

-0.1

-0.3
-0.3
-0.3

-0.8

-0.6
-0.7
-0.8
-0.7

-0.5

-1.3

-1.0
-1.1
-1.2
-1.0

-0.9

1.3

0.4

0.1
0.0
-0.1
0.0

0.4

0.3
0.2
0.2

0.8
0.6
0.5
0.5

0.1
0.0
0.0
0.0

0.0
-0.3
-0.3
-0.2

1.1

0.2

0.0
-0.1
-0.2
-0.2

0.2
0.1
0.0
0.0

1.1
0.8
0.7
0.8

-0.6

0.1
-0.1
-0.2
-0.2

1.0

-0.9

-0.1
-0.3
-0.4
-0.3

0.6

Resource Cost 50 Year NFV ($»

AC. SR NC.AR NC.SF

13,052 13,208 13,052 13,208

14,534 14, 623 14, 631 14, 643

16, 902

16,802
16, 698
16, 747

16,921
16,781
16, 693
16, 727

16,993
16, 907
16, 778
16, 737

19, 756
19, 595
19,401
19,497

16,987
16, 889
16, 785
16, 822

17,005
16, 845
16, 765
16, 807

17, 090
16, 826
16,805
16,802

19,504

22, 179

22, 696 22, 786
22,478 22,552
22, 267 22, 337
22,570 22, 637

23, 065

17,059
16,960
16, 851
16, 886

17,443
17, 299
17, 186
17,209

18,525
18,071
17, 984
17, 905

19,830 20,695 20, 719
19,679 20,435 20,454
19,487 20,270 20, 255
19,582 20,338 20,320

19,936 22,334

24, 122 24, 139
23, 767 23, 791
23, 548 23,567
23, 846 23, 864

T5-53. trc. 50-20yr
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Average Customer Bill (Real Annual $)
Financial Results (including end effects to 2043)

Table 5-54

Case

Num

2

3

4

5

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

46

47

48

49

50

51

52

53

Fuhiie Strate ies

Load GasFric DSR/CoaI/Renew 1994 1995 1996

Run Years

1997 1998 1999 2000 2001 2003 2006 2009 2013

Low

Low

Low

Low

7 MedLow

8 MedLow

9 MedLcw

10 Med Low

Med

Med

Med

Med

Med

Med

Mid
Med

Med

Med

Med

Med

Mid
Med

Med

Med

Med
Med

Mcd
Med

Med

Mod
Med
Med

Med

Med

Med

Mid
Med
Med

Med

Med

Med

Med

Med

Med

Med

Med
Med

Med

Med

Med

Med

Med

Mod
Med

Med

Med

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Low

Lovf

Med
Med

Med

Med

Med

Med
Med

Med

Med

Med

Med

Med
Med

Med
Med

Med

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

MD

MD

MD

MD

MD

MD

MD

MD

AC. AR 1648

AC. SR 1648

NC. AR 164S

NC. SR 1648

AC. AR -R-

AC. SR 1641

NC. AR 1641

NC.SR 1641

LD

LD

LD

LD

MD

MD

MD
MD

AD

AD

AD

AD

HD
HD

HD

HD

LD
LD

LD

LD

MD

MD

MD
MD

AD

AD

AD
AD

HD
HD

HD
HD

AC. AR

AC.SR
NC. AR

NC. SR

AC. AR

AC. SR

NC. AR

NC.SR
AC. AR

AC. SR

NC. AR

NC. SR

AC. AR

AC. SR

NC. AR

NC5R

AC. AX

AC. SR

NC. AR

NC. SR

AC.AR
AC.SR
NCAX
NC. SR

AC. AR

AC.SR
NC. AR

NC.SR
ACAR

AC. SR

NCAR

NC. SR

1629

1629

1629

1629

1631

1631

1631

1631

1630

1630

1630

1630

1629

1629

1629

1629

1629
1629

1629

1629

1631

1631

1631

1631

1630

1630

1630

1630

1629

1629

1629

1629

LD AC. AR 1629

LD AC. SR 1629

LD NC. AR 1629

LD NC. SR 1629

MD AC. AR 1631

MD AC. SR 1631

^fD NC.AR 1631

MD NC. SR 1631

1699

1699

1699

1699

1682

1682

1682

1682

1654

I6S4

1654

1654

1657

1657

1657
1657

1658

1658

1658

1658

1658
1658

1658

1658

1654

1654

1654

1654

1667

1657

1657
1667

1658

1658

1658

1658

1658

1658

1658

1658

1654

1654

1654

1664

I6S7

1657

1657

1657

1674

1674

1674

1674

1654

1654

1654

1654

1637

1637

1637

1637

1638

1638

1638

1638
1633

1633

1633

1633

1631

1631

1631

1631

1637

1637

1637

1637

1638

1638

1638

1638

1633

1633

1633

1633
1631

1631

1631

1631

1637

1637

1637

1637

1638
1638

1638

1638

1649

1654

1649

1654

1628

1631

1628

1631

1609

1612

1609

1612

1609

1612

1609

1612

1613

1616

1613

1616

1612

1615

1612

1615

1«08
1611

1609

1612

1608

1611

1609

1612

1612

1615

1613

1616

1611

1614

1612

1614

1609

1613

1623

1611

1614

1611

1617

1610

1613

1632

1613

1632

1590

1607

1590

1607

1605

1619

lfi06

1620

1597

1611

1598
1611

1593

1606

1593

1606

1589
1602

1589

1602

1610
1624

1606

1619

1602

1615

1597
1610

1597

1610

1592

1605

1592

1604

1587

1603

1611

1620

1670

1626

1589

1614

1647

1616

1615

1650

1615

1650

1591

1622

1591

1622

1608

1632

16017

1632

1595

1622

1595

1622

1592

1619

1592

1619

1588

1614

1588

1614

1613

1636

1608

1632

1599

1625
1S»S
1620

1596

1622

1591

1617

1591

1616

1586

1615

1613

1635

1703

1637

1600
1624

1681

1626

1584

1636

1584

1636

1561

1606

1561

1606

1591

1625

1591

1626

1S75

1609

1575

1609

1572

1606

1572

1606

15«5
1600

1566

1600

im
1632

1594

1629

1581

1613

1579

1610

1578

1610

1575

1606
1571

1602

1568

1600

1602

1633

1702

1632

1586

1612

1682

1613

1554

1625

1554

1625

1531

1591

1531

1591

1577

1622

1573

1619

1555

1600

1554

1600

1552

1598

1552

1597

1545

1591

1544

1590

1S68

1616

1583

1628

1551

1598

im
1603

1548

1594

1557

1599

1541

1587

1548

1591

1561

1611

1668

1635

1545

1596

1635

1605

1513
1586

1513

1586

1482
1554

1497

1556

1526

1577

1557

1602

1502

1554

1532
1377

1503

1555

1531

1576

1496

1546

1522

1567

1537
1574

1571

1613

1502

1547

1543

1581

1502

1545

1541

1580
1492

1536

1530

1570

1539

1575

1645

1629

1510
1536

1597

1593

1482

1540

1482

1540

1493

1515
1486

1514

1589

1616

1568

1600

1561

1588

1537

1570

1558

1585

1537

1570

1551

1578

1528

1561

1589

1618

1576

1605

1559

1585
1542

1572

1558
1585

1542

1570

1551

1578

1532

1561

1S74

1603

1633

1626

1548

1570
1580

1576

1540

1581

1540

1581

1546

1566

1567

1579

1611

1637

1619

1647

1569

1592

1581
1606

1568

1593

1580

1606

1560

1584

1569

1594

1607
1632

1643

1669

1564

1588

1601

1627

1570

1594

1600

1626

1559

1585

1588

1610

1593

1619

1733

1731

1559

1565

1664

1666

1572

1606

1572

1606

1615

1632

1640

1638

1726

1740

1701

1719

1690

1705

1662

1680

1688

1703

1659

1678

1675

1693

1649

1668

1707

1725

1727

1749

1676

1691

1689

1708

1675

1693

1687

1705

1662

1678

1676

1690

16S6

1705

1873

1886

1661

lffi9
1773

1786

iS^^^
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Case Fuhire Strategies
Num Load Gas Pric DSR/Coal/Renew 1994 1995 1996

Run Years

1997 1998 1999 2000 2001 2003 2006 2009 2013

54

55

56

57

58

S9

60

61

Med

Med

Med

Med

Med

Med

Med

Med

Hi h

Hi

Hi

Hi

 

Hi

Hi

Hi

AD

AD

AD

AD

HD

HD

HD

HD

AC. AR

AC. SR

NC. AR

NC. SR

AC. AR

AC. SR

NC. AR

NC. SR

1630

1630

1630

1630

1629

1629

1629

1629

16S8

1658

1658

1658

1658

1658

1658

1658

1633

1633

1633

1633

1631

1631

1631

1631

1613

1615

1621

1614

1610

1613

1621

1613

1592

1607

1636

1610

1591

1603

1630

1603

1594

1619

1672

1620

1590

1614

1666

1614

1579

1608

1674

1609

1570

1600

1668

1600

1539

1592

1627

1600

1532

1584

1623

1591

1507

1534

1592

1592

1494

1524

1575

1577

1544

1570

157B

1577

1535

1562

1565

1564

1559 1655

1575 1668

1663 1769

1670 1799

1542 1641

1562 1656

1643 1739

1650 1770

62

63

MedHi h

MedHi h

Low

Low

MD

MD

AC. SR

NC. SR

1634

1634

1665

1665

1657

1657

1600

1600

1643

1643

1646

1644

1636

1636

1623

1623

1580

1591

1570

1582

1613

1636

16S6

1692

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

MedHi

MedHi h

MedHi h

MedHi

MedHi h

MedHi

MedHi

Medffi

MedHi

MedHi

MedHi

MedHi

MedHi
MedHi

MedHi h

MedHi

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Med

Mul
Med
Med

Ued

LD

LD

LD

LD

MD

MD

MD

MD

AD

AD

AD

AD

HD

HD

HD

HD

AC. AR

AC. SR

NC. AR

NC. SR

AC. AR

AC. SR

NCAR

NC5R

AC. AR

AC. SR

NC. AR

NC. SR

AC. AR

AC. SR

NC. AR

NC3R

1632

1632

1632

1632

1634

1634

1634

1634

1631

1631

1631

1631

1631

1631

1631

1631

1664

1664

1664

1664

1665

1665

1665

1665

1661

1661

1661

1661

1661

1661

1661

1661

1656

1656

1656

1656

1667

1657

1667

1657

1649

1649

1649

1649

1648

1648

1648

1648

1614

1616

1608

1604

1612

1613

1606

1602

1608

1610

1599

1602

1608

1610

1599

1602

1613

1627

1672

1649

1610

1623

1670

1646

1610

1624

1628

1640

1611

1625

1627

1639

1642

1663

1664

1663

1627

1648

1650

1648

1617

1638

1616

1640

1616

1637

1615

1639

1635

1663

1649

1660

1619

1647

1630

1641

1604

1633

1600

1629

1602

1631

1597

1G27

1597

1641

1630

1656

1575

1621

1606

1631

1567

1614

1579

1621

1565
1612

1576

1617

1567

1603

1608

1635

1543

1577

1580

1607

1535

1566

1561

1601

1531

1562

1557

1595

1593

1619

1619

1637

1565

1591

1582

1599

1560

1585

1571

1594

1556

1581

1565
1588

1644

1667

1699

1712

1598

1621

1655

1667

1597

1618

1643

1665

1588

1609

1635

1656

1731

1747

1775

1783

1689

1707

1723

1732

1685

1703

1718

1726

1675

1694

1706

1715

81

82

MedHi

MedHi

Hi

Hi

MD

MD

AC. SR

NC. SR

1634

1634

1665

1665

1657

1657

1615

1605

1625

1649

1654

1651

1652

1646

1618

1642

1585

1627

1585

1636

1615

1769

1705

1924

83

84

Hi

Hi

Low

Low

MD

MD

AC5R

NC. SR

1648

1648

1683

1683

1679

1679

1620

1620

1630

1627

1700

1697

1690

1687

1678

1672

1612

1643

1617

1629

1681

1688

1746

1747

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Hi

Med

Med
Med

Med
Med

Mid
Mod

Med

Med

Med

Med

Med

Med

Med

Med

Med

LD

LD
LD

LD

MD

MD
MD

MD

AD

AD

AD

AD

HD

HD

HD

HD

AC. AR

ACSR
NC. AR

NC. SR

AC. AR

AC.SR
NCAR

NC. SR

AC. AR

AC. SR

NC. AR

NC. SR

AC. AR

AC. SR

NCAR

NC. SR

1647

1647

1647

1647

1648

1648

1648

1648

1645

1645

1645

1645

1644

16U

1644

1644

1681

1681

1681

1681

1683

1683

1683

1683

1678

1678

1678

1678

1674

1674

1674

1674

1677

1677

1677

1677

1678

1678

1678

1678

1668

1668

1668

1668

1658

1658

1658

1658

1638

1639

1627

1624

1636

1637

1626

1623

1629

1631

1619

1617

1616

1618

1606

1604

1610

1622

1660

1637

1606

1619

1656

1634

1604

1616

1655

1633

1593

1605

1644

1622

iros
1724

1720

1720

1691

1710

1707

1707

1678

1697

1694

1693

1666

1685

1683

1681

1700

1724

1704

1716

1678

1702

1688

1699

1663

1690

1676

1687

1652

1680

1666

1676

1652

1694

1691

1713

1636

1672

1666

1690

1624

1661

1655

1677

1613

1651

1644

1667

1616

1652

1671

1696

1586

1632

1645

1668

1579

1625

1635

1660

1572

1618

1627

1652

1644

1662

1681

1697

1613

1631

1644

1660

1604

1623

1637

1652

1599

1618

1631

1647

1727

1742

1769

1780

1674

1690

1726

1737

1667

1683

1720

1732

1660

1676

1715

1727

1796

1606

1862

1869

1747

1758

1809

1817

1737

1750

1800

1807

1733
1746

1796

1803

102

103

Hi

HI

Hi

Hi

MD

MD

AC. SR

NC. SR

1648

1648

1683

1683

1678

1678

1640

1626

1622

1641

1718

1714

1715

1713

1684

1711

1625

1714

1642

1757

1703

1930

1765

2079
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Table 5-55

Peak Reduction by Year Energy Reduction by Year
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Demand Side Resources (Medium High Load)
as calculated by IPM model

Table 5-56

Energy Reduction by Year
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Demand Side Resources (High Load)
as calculated by IPM model

Table 5-57

Peak Reduction by Year
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Demand Side Resources (MD) by Load Level
as calculated by IPM model

Table 5-58

Peak Reduction by Year Energy Reduction by Year
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Demand Side Resources (Unconstrained) by Load Level
as calculated by IPM model

Peak Reduction by Year
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Table 5-59

Energy Reduction by Year
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Strategic Renewable Capacities

Table 5-60

Wind

Year

Allocated to

Peak OWC Utah Wyoming OWC
Wind MW MW MW MWa

Generation

Utah Wyoming Total
MWa MWa MWa

Foote Creek and Rattlesnake 38.0 13.5 13.5

1996

1997

1998

1999

2000

2001

Total

87.0

108.0
135.0

87.0

87.0

504. 00

0.0

29.0

36.0

45.0

29.0

29.0

168. 00

0.0

29.0

36.0

45.0

29.0

29.0

168. 00

0.0

29.0
36.0

45.0

29.0

29.0

168. 00

0.0
8.1

10.1
12.6
8.1
8.1

47.0

0.0

10.3

12.8

16.0
10.3

10.3

59.6

0.0

10.3

12.8

16.0

10.3

10.3
59.6

0.0
28.7
35.6
44.6

28.7
28.7

179.8

Allocation Factor

Ca aci Factor

1/3 1/3 1/3
28. 0% 35.5% 35. 5%

Geothennal

Year
1996
1997
1998

1999

2000
2001

Total

Peak

Wind

0.0
0.0
0.0
0.0

0.0
25.0

25.00

owe

MW
0.0
0.0
0.0
0.0

0.0
13.0

13.00

Allocated to

Utah Wyoming
MW MW

0.0
0.0

0.0

0.0

0.0

12.0
12. 00

0.0

0.0
0.0

0.0
0.0
0.0

0. 00

owe

MWa

0.0
0.0
0.0
0.0
0.0

11.7
11.70

Generation

Utah Wyoming
MWa MWa

0.0
0.0
0.0
0.0
0.0

10.8
10. 80

0.0
0.0
0.0

0.0
0.0
0.0

0. 00

Total

MWa

0.0
0.0
0.0
0.0
0.0

22.5

22.50

Allocation Factor
Ca ad Factor

1/2 1/2
90.0% 90.0% 90.0%

Total Renewable Resources
Total 529. 0 181. 0 180.0 168.0 58.7 70.4 59.6 202.3

The strategic goal is 200 aMW of renewable resources by 2001.
Wind resources are split into with tax credit and without tax credit.
IPM wm bmld the exact 1996 to 1999 MWs and bmld at least the 2000 to 2001 MWs.

TS-SO. strat renew resources
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Backup to Table 8-1 in the Report (Environmental Costs)

Table 5-61

Reaouree

Name Dtacri hon

Emissions

Fuel

Type i Proxy

Einissioiu tlba/MMBTU)

NOX i TSP C02
Ht*t Rate

(BTU/kWh)
Emiaaiotu (Ibs/MWh)

NOX TSF C02

1

2

3

4

5

6

7

8

9

10
11

12

13

14

15
16
17
18

19
M

21
22

23
24
25
26

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44

45
46
47
48
49
50
51.

52
53
54
55
S6
57
58
59
60
61
62
63
64

65
66
67
68
69

70
71
72

73
74
75
76
77
7B

AFS
APT
ASE
BHC
BLU
BFA

BPS
CAR
CEN
CHL
CLS
CRG
CRM
CSH
DES
D

CDS
CRT
GST
HAN

HAY
HTN

HTR
HYD
HYU
JBR
RV

LTL
MID
MPC
NAU
PGE

RM
QRJ
RFF
SCE
S1E

TDN
TDU
TSB

TSE
USE
WAS

WAW

WK
WTR
WYD
CPU
OC1
OC2
occ
OCT
OCT
OCT
OPS
CW1
OW2
LJCI
ucz
ucc
UCT
UCV
UO'
UFB
UGC
UGT
UPS
USL

uy/i
UW2
wcc
WCT
wcv

WCY
WFB
WGC
WW1
WW2

APSSecCTs
APSNEWCTs
APS Sea Ex(F)
Black Hills CT IA
Blundell Geothermal

BPAPeakin

BPASu Ca ad

Cartxml^

Centraiia 1^

Choila4
Cols . 3,4
Crai U
Cal Res M Unit

CSPE
Desent

Dave ohiutonl^J

Gadsb 1A3
Grant

Gem Slate

HanfordWNPl

Ha den U
Hun . 1^

Hunter I

H droPadfic

H dro Utah
im Brid 1A3,4

ames River

Uttle Mountain

Mid-Columbia

Montana Power Cam

Nau 1A3
PGE Cove

FNW
QFUFL

t for osal

SCE Winter
So Idaho
T&DEffPPL
T&DEffUPL
Tri-State Basic

Tri-State Ex

USBRG rin
WWP int

WWP
Wind PC fcRU Snake
Water Bud
W odak

Cal Potmtial Unit

OWC C 'on 1
OWC C tion 2

OWC Combined C
OWC . leC CT
OWC CC CT Convert
OWCGeothennal
OWC Stata
OWC Wind w Tax C
OWC Wind w/o Tax C
Utah C turn 1

UtahC tfonZ
Utah Combined C de
Utah . leC CT
Utah CC CT Convert

Utah IG CC
Ut^tFBCoal
UtahCial

Utah Geothennal

Utah Stora

Utah Solar

UtahWindw TaxC
Utah Wind w/o Tax C

W oCouihinedC de

W oSim leC leCT
W CC CT Convert

W IGCC
W oFBCoal
W oCaa)
W o Wind w Tax C

W oWindw oTaxC

GMCCE i
GMCCE
PURCH ;

GMCCE
PURCH ;
PURCH
PURCH i
CARBN
CENTR
CHOL4
COLST
CRAIG
PURCH
PURCH
FURCH
DOHN
GADS8
PURCH
PURCH

PURCH
HAYDN

HUNTN
HUNTR
PURCH
PURCH

RDG
PURCH
PURCH

PURCH
PURCH
NAUGH
PURCH
PURCH
FURCH
PURCH
PURCH
PURCH
PURCH
FURCH
PURCH
PURCH
PURCH
PURCH
PURCH
PURCH
PURCH
WYODK
PURCH

GMCCW
GMCCW
GMCCW
GMSCW
GMCCW
CEOMD
PURCH
WIND
WIND

GMCCE
GMCCE
GMCCE
GMSCE
GMCCE
COALU
COALU
COALU
GEOMD
PURCH
PURCH
WIND
WIND

GMCCE
CMSCE
GMCCE
COALW
COALW
COALW
WIND

WIND

0. 09
0. 09
0, 09

0. 1S

0.0030
0. 0030

00030

0. 0030

COAL

COAL

GAS
GAS

COAL

GAS
GAS
GAS
GAS

COAL

COAL
COAL

GAS
GAS

GAS

0.45 0.0400
0.45' 0.0100
0, 45 Q. OSOO

0.45 0.3300
0.45 0.0300

0.45 0. 0150
0. 48 0. 0400

0. 20 0. 0030

0. 45

0. 45

0, 45

0. 45

0. 45

0.09
0. 09

0.45
0. 45

0. 09
0. 09

0, 09
0. 09

0, 45

0, 45

0.45

0, 09

0.09

0.50
0. 09
0. 09

0.09
0.09
0.09
0.09

0. 09

0, D9
0. 09
0.09
0. 09

0, 03
0, 15
0.45

0. 09
0. 09
0. 09

0.03
0, 15
0.45

0. 0150

0. 0300

0, 0300
0. 0400

o. o60a

0. 0030
0. 0030

O. D1SO
0. 0500

0.0030
0. 0030

0. 0030

0.0030
D.0150

0.0150
0.0150

0. 0030

0.0030

0. 0500
0.0030
o. aoao

0.30W
0.0030
o. ooao
0,0030

0. 0030

0.0030
O.OOM
0.0030
o. ooao

0,3(130
0. 01SO

0. 0150

0. 0030

0.0030
0, 0(00

0^030
0.0150
0.0150

1 IS
118
118

153

198
213
21S

21S
21S

204

211
118
113

204
210

us
11B

118
118

204

204

204

118
118

215
118

118
118
118
118
118

1 IS

118
iia
118
118
202
zos

204

118

118
118
202
208
204

7,600
8^30
7, 160

10334:

11,103
10^93
10^2?
10^00

10^00

0.68i 0,02! 897
0.77; 0.031 1,007
0. 64i 0. 02; 845

1. 86; 0. 03i 1, 602

204 10^20
21S 11
118 11^72

10fl20

215 10,180
211 9, 914

219 10

9.99D

4^81

7, 160

10J32D
10

7,160
7, 160

7,160
7, 160

10020

10, 020

10^120

7, 160

7160

11^00
7.1 
5^00
6^00
7,160

10345
7160

S300
6AU
7,160

10^45
7,160
&A28
9,105

10fl2D

7,160
10^45
7160
8,754
9^96

11^46

5. 00
4. 63
4, 601
4. 73
4. 641

4.511
5.31
Z27

4. 511

I
4. 581

4.46
4. 631

4. 48

0. 39

0. 641

4.51
4.61

0. 64

0. 64
0. 64

0. 641
4.51

4. 51

4. 51

0. 64

0. 64

5. 75
0. 64
o. so
0. 61
0.64
0. 95
0. 64

0.50
0. 61
0. 64
0. 95

0, 64
0. 29
1.37
4. 51

0. 64
0. 95

0.64
0,29
1.39
5. 11

0. 441

0. 10;
0. 51'

0. 32!

0.31

0. 15
0. 44
0. 03

0, 15

0.31
0,30
0.41

0. 60

0.01'
0. 02

0. 15
0. 51

0. 021

0.02
0.02
0. 02

0. 15

0. 15
0. 15

0.02
0. 02

0.57
0.02
0. 02

0. 02

0.02
0.03
0.02

0.02
0,02
0.02
0. 03

0. 02

0.03
0.14
0. 15

0.02
0. 03

0.02
0. 03
0. 14
0. 17

2, 198
2, 192
2, 199
2,258
2, 215

2,045
2,414
1342

2, 045

2, 189

2,092
2^52

2,099
517

MS

2WS
154

845
845

S45
845

2,045

2,045
2,045

945
845

2, 472

845
649
302

845
1,244

MS

649

802
845

1,

84S
1,739
1, 890

2WS

S4S
1^44

845
1,765
1,930
2,316

TK1 Ari^ to T*-l Page I
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Backup to Table 8-1 in the Report (Environmental Costs)

Table 5-61

1

2

3

4

5

6

7

8

9

10

11

12
13

14
IS
16
17
18
19
20

21
22
23
24

25
26
27
28
29
30

31
32

33
34

35
36
37
38
39
40
41

42
43
44

45
46

47
48
49
SO
51
52
53
54
ss
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
71
72
73
74
7S
76

77

78

Nun*

APS
AFT
ASE

BHC
BLU
BPA

BPS
CAR

CEN
CHL
CLS
CRG
CRM
CSH
DES
DJN
CDS
CRT
GST
HAN

HAY
HTN
HTR
HYD
HYU
JBR
JRV
LTL
MID
MPC

NAU
PGE
QFN

FU
RFF
SCE
SIE

TDN
TDU
T5B
TCE
USB
WAS
WAW
WFC
WTR
WYD
CPU
OC1
OC2
eec
OCT
ocv
OCT
OFS
OW1
OW2
UC1
UC2
ucc
UCT
ucv
UCY
UFB
UGC
UCT
UPS
USL
UW1
LFW2
wcc
WCT
wcv
WCY
WFB
WGC
WW1

WW2

Riaourcc

Deacri tion

APSSecCTs
AFS NEW CTs

APS Sea Ex(P)
Black Hills CTIA
Blundell Geothermal

BPA Peakin

BFASu Ca aci

Carbon 1^

Centralia l^

Cholla4
Colstri 3,4

Cra- 1^
Cal ties M Unit

CSFE
Deseret

Davejohiutonl^

Cadsb 1^3
Grant Coun

Gem State

Hanford WNP 1

Ha den 1^

Hunrin on 1^

Hunter 1^3
H dro Pacific

H dro Utah
JiniBrid r!A3^
ames River

Little Mountain

Mkl-Columbia

Montana Power Caai

Nau on 123

PGE Cove
QFNW
QFUPL

tfor osal

SCE Winter
So Idaho Ex

T&DEffPPL
T&DEffUPL
Tri-State Basic

Tri-State Ex

USBRGreou rin

WWP Sand oint
WWP
Wind PC & RU Snake
Water Bud
W odak

Cal Potential Unit

OWCC tionl
OWC C tfan2
OWC Combined C
awes' tec CT
OWC CC CT Convert
OWC Geottennal
owe
OWCWindw TaxC
OWC Wind w/o Tax C
UlahC 1
UtahC tlon2
UlahCombiiNdC

UlahS' Ie C CT
Utah CC CT Convert

Utah IG CC
Utah FB Coal
Utah Coal
UtahGeothennal

Utah Pum Stora

Utah Solar
UtahWindw TaxC
Utah Wind w/a Tax C
W oCombinedC
W oS' leC CT
W a CC CT Convert
W oIGCC
W oFBCoal
W o Coal

W o Wind w Tax C

W oWindw/oTaxC

Environmental Adders in Mills - iven $/ton
NOX TSP

SlflOO (Low) $3^)00 (Hi ) SZ^KX) (Low) MflOO (Hi )

0. 68

0.77
0. 64

1. 86

5.00
4. 63
4. 60

4.73
4. 64

4. S1
5.31
127

4. 51

4. 58
4.46
4.63

4. 48

0. 39
0. 64

4.31
4.61

0.64
0.64
0. 64

0.64
4. 51

4.51
4.51

0.64
0.61

5.75
0.64
0. 50
0. 61

0.64
0. 95

0.64

0.50
0, 61
0. 6t

0. 95
0. 64
0. 29
1.37
4.51

0. 64
0. 95
0. 64
0. 29
1, 39

5. 11

1. 71
1. 92

1. 61

1. 65

12.49
11.58
11.51
11. 81

11,59

11,27
13.29
5, 69

11,27

11. 45

11.15
11.57

11. 19

0.99
1, 61

11.27
11.54

1. 61
1. 61
1. 61

1. 61
11.27

11.27
11.27

1. 61
1. 61

14. 37
1. 61
1.24
I.S3
1.61
2.37
1. 61

1.24
1.53
1.61
137
1.61
0.71
3. 41

11,27

1.61
2.37
1. 61 .

0.72
3. 49

12. 76

0. 02

0, 03
O. D2

0.03

0. 44

0. 10
0. 51
0.32
0. 31

0. 1S
0.44
0. 03

0. 15

0. 31
0, 30
0. 41

0. 60
0. 01

0.02

0. 1S

0. 51

0.02
0. 02

0.02
0.02
0. 15

0. 15
0. 15

0.02
0. 02

O.S7
0.02
0.02
0. 02

0.02
0. 03

0.02

0.02
0,02
0. 02

0.03
0.02
0. 03

0. 14
0. 15

0.02
0.03
0.02
0. 03

0. 14

0. 17

0. 05

0. 05
0, 04

0. 06

O. S9

0. 21
1. 02
0. 63
0. 62

0. 30

0. 89
0. 07

0. 61

0.59
0.82

1. 19
0. 03

0.04

0. 30

1.03

0. 04

0. 04

0. 04

0,04
0.30

0.30
0. 30

0. 04

0. 04

1. 15
0.04
0.03
0. 04

0.04
0. 06

0.04

0.03
0.04
0.04
0.06
0.04
0. 05

0.27
0.30

0.04
0.06
0.04
0. 05

0.2S
0.34

coz

S10 (Low) S2S fMedt

4.48 11.21
S. 03 ; 12. 58

4.22 , 10.56
8. 01 ! 20. 02

10.99
10. 96

11. 00

11.29
11.07

10.23
12. 07

6.71

10.23

10.94
10. 46

11. 26

10.50
2.58
4. 22

10.23
10.77

4. 22
4. 22

4. 22
4. 22

10.23

10.23
10.23

4,22
4. 22

12.36
4.22
3.25
4.01
4.22
6.22
4.22

3.25
4,01
4.22
6.22
4.22
8.70
9. 45
10.23

4.22
6.22
4.22
8. 82

9.S5
11.58

27. 48

27, 41
27. 49
28.22
27. 68

25. 56

30. 17
16, 77

25. 56

27. 36
26, 15
28, 15

26.24
6. 46
10.56

25, 56
26. 92

10. 56

10.56
10. 56

10.56
2S.S6

2S.S6
25.56

IO.S6
10.56

30,91
10.56
8. 11
10,03
10. 56

15, 55
10. S6

8. 11
10.03
10.56
1S.S5
10,56
21.74
23. 63
25.56

IO.S6
15.55
10.56
22. 06

24. 12
ZS.9S

17. 94

20, 13
16. 90

32. 04

43.97
43. S5
43. 99
45. 15

44.29

40.90
.tfl.28
26.84

40. 90

43.77
41.84
15. 05

41. 99

10.34
16. 90

40.90
43. 07

16. 90
16. 90

16.90
16. 90

40.90

40.90
40. 90

16. 90

16.90

49.45
16. 90

12.99
16. 05

16.90
24.89
16.90

1198
16. 05

16,90
24. 89

16.90
34. 79
37. 80
40. 90

16.90
24, 89
16.90
35.30
38.59
46.31

TMiAKla^un.1 FaglZ
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Backup to Table 8-1 in the Report (Environmental Costs)
Table 5-61

Environmental Addere in Mills - S ecific Cases
Resource

Nune Degcri tion

I

2

3

4

5

6

7

8

9

10

11

12
13

14
15
16
17
18
19
20

21

22

23
24
25

26
27
2B
29
30
31
32

33
34
35

36
37
38
39
40
41
42

43
44

*5
46
47
48

49
50

Sl
52
S3
34
55
56
57
58
59
60
61
62
63

64
65
66

67
68
69

70
71
72

73
74
75
76
77

78

APS
AFT
ASE
BHC
BLU
BPA

BPS
CAR
CEN
CHL

i CLS
CRC
CRM
CSH
DES
D

CDS
CRT
GST
HAN
HAY
HTN

HTR
HYD
HYU

R

JRV
LTL

MID
MPC
NAU
PGE

FN
FU

RFF
SCE
StE

TDN
TDU
TSB
TSE
USE
WAS
WAW

WFC
WTR
WYD
CPU
OC1
OC2
occ
OCT
OCT
OCT
OPS
OW1
OW2
UC1
UC2
ucc
UCT
UCV
UCY
UFB

UGC
UOT
UPS
USL
LW1
uwz
wcc
WCT
wcv

WCY
WFB
WGC
WW1
WW2

APSSecCTs
AFSNEWOTs
APSSeaEx(P)
Black Hills CT1 A
fllundell Geothermal

BPA Peakin

BPASu Ca ad

Caibonl^

Centralia 1J,

Chclla4
Cobtri 3,4

Crai 1,2
CalResMa Unit

CSPE
Deseret

Dave ohnatori 1

Gadsb \23
Grant Coun

Can State

Hanford WNP 1

Ha dm 1,2

Hunrin on 1^

Hunter I

H Pacific
H Utah

im Brid r I^^,4

ames River

Little Mountain

Mid-Columbia

Montana Power Corn

Nau on 1^^
PCE Cove
QFNW

FUPL
t for P osal

SCE Winter
So Idaho Ex

TfcDEffPPL
T&DEffUPL
Tri-State Basic

Tri-State Ex P

USBR Greens rm

WWP Sand oint
WWP
Wmd K & RU Snake
WataBud
W odak
Cal Potential Unit

OWC C eneration 1

OWC C ereradim2

OWC Combined C de
OWCSIm teC CT
OWC CC CT Convert
OWCGeothennal
OWC Stora
OWCWindw TaxC
OWC Wind w/o Tax C
Utah C 'a* l

UtahC tion2
Utah Combined C

Utah Sim Ie C de CT

Utah CC CT Convert

Utah IG CC
Utah FB Coal
Utah Coal
Utah Geothennal

Utah Stora
Utah Solar
Utah Wind w Tax C
Utah Wind w/o Tax C

W a Combined C de

W oSim teC CT
W o CC CT Convert
W oIGCC
W oFBCoei
W oCoal
W Wind w Tax C
W Wind w/o Tax C

5. 19
5. 83
4. 89

9. 90

16,43
15.70
16. 11

16,33
16.02

14. 88

17.83
9.0/1

14. 88

15.93
15.22
16JO

15. 57

2.99
4. 89

14.88
15.90

4. 89
4. 89
4. 89

4.89
I4.8B

14.88
14.88

4. B9
4. 89

18.69
4. 89

3,76
4.64
4.89
7,20
4.89

3,76
4.64
4,89
7.20
4. 89

9.01
10. 95

14.88

4. 89

7.20
4. 89

9. 14
11.18
16. 85

Low NOx and TSP

Med 002 Hi

11. 92

13, 38
11.23
21. 91

32. 92
32, 14
32, 60

3326
32. 63

30. 22

35, 93
19, 08

30. 22

32, 25
30.91
33. 19

31. 32

6. 87

11.23

30.22
32. 05

11.23
11.23
11. 23

11.23
30,22

30.22
30.22

11.23
11.23

37.23
11. 23

8. 62
10. 66

11. 23

16,53
11.23

8. 62
10.66
11.23
16.53
11. 23

22.05
25. 13
30.22

n. 23

16.53
11.23
2138
25. 66
34.22

18.64
20. 92

17. 56

33. 93|

49, 41

48.58
49. 10

50. 19
49. 23

4S. 56

54.03
29, 15

45.56

48.66
46. 60
50.09

47. 06

10.75
17.56

45.56
48.20

17.56
17.56
17.56
17, 56
45. 56

*5.56
4S.56

17.56
17,56

55. 77

I7.S6
13.49
16. 68

17.56
25. 87
I7.S6

13.49
16.68
17, 56
25.87
17.M
35. 10

39.30
45.56

17.56
25. 87

17, 56
35. 61
40.13
51.59

6.24
7.00
5. 88

12. 72

Z4.37
22.75
23.53
23. 73
23.28

21. 80

26.24
IZ46

21.80

23.01
22.21
23. 65

22. 89
3.60
5. 88

21.80
23.33

5. 88
5.aa
S. S8

5.88
21.80

21.80
21.80

5. 88

5.88

27. 89

S. 88

4.52
S.58
5.88
8. 66
5.88

4.52
5.58
5.88
8. 66

5. 88
9.46

13.14
21. BO

5.88
8. 66

5.88
9. 60

13.41
24.68

NCht uid TSP
Med C02 Hi

1197

14,55
12. 21

24. 73

40, 86
39. 19
40.02
40. 66

39. 89

37, 14
44. 35
22-53

37. 14

39. 42

37, 90

40,55

38.63
7. 47

12. 21

37, 14
39. 48

12.21
12.21
12. 21

1121
37. 14

37. 14
37. 14

12. 21
12. 21

46.43
1Z2I
9.38

11. 60

1121
17.99
1121

9.38
11.60
1121
17. 99

12.21
22.51
27.31
37. 14

12.21
17. 99

12.21
21M
27. 89
42. 06

19. 69
22. 10
13. 55
36, 75

57, 35
55. 64
56, 31
57.59
56. 50

52. 47
62.45
32.59

52. 47

55. 94
53. 59

57, 44

54. 38

11.35
18.55

51.47
55. 64

18, 55

18.55
18.55
18.55
52. 47

52. 47
52. 47

18.55
18,55

64. 97

18. 55

14.25
17. 6;

18,55
27. 32
18.55

14. 25

17.62
18. 55
27.32
18.55
35.55
41.49
52.47

18.55
27,32
18.55
36.07
U.36
59. 42
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Backup to Table 8-1 in the Report (Environmental Costs)

Table 5-61

Variable 0 & M (MiIIs/ltWh)
Rwoiuct

# Name Description

1

2

3

4

5

6

7

8

9

10
11

12

13
14
15
16
17

18
19

20
21

22

23
24
2S
26
27
28
29
30
31
32

33
34

35
36
37
38
39
40

41

42
43
44

45
46
47
48
49

50
Sl
52
53
34
55
56
57
ss
59
60
61
62
63
6t

65
66

67
68
69
7D
71
72
73

74

75
76

77

78

AP5
APT
ASE
BHC
BLU
BPA
BPS
CAR
CEN
CHL
CLS
CRG
CRM
CSH
DES
DJN
CDS
CRT
CST
HAN

HAY
HTN

HTR
F1YD

HYU
JBR
RV

LTL
MID
MPC
NAU
PGE

FN
QFU
RFF
SCE
SIE

TDN
TDU
TSB
TSE
USE
WAS
WAW
WFC
WTR
WYD
CPU
OC1
OC2
eec
OCT
ocv
OCT
OFS
OW1
OW2
UC1
ua
ucc
ucr
ucv
UCV
UFB
UGC
UGT
UPS
USL
UW1
LFW2
wcc
WCT
wcv
WCY

WFB
wcc
WW1

WW2

APSSecCTs
APSNEWCTs
APSSeaEx(P)
Black Hills CTl^,
Blundell Geothermal

BPAP

BPASu Ca ad

Caibonl^

Centralia 1^

Chollat
Cobtri 3,4

Crai 1^
Cal Res Unit

CSPE
Deseret

Dave Johnston 1^3

Cadsb 1A3
Grant Caun

Gem State

Hanford WNP 1

Ha den l^
Huntin on IS.

Hunter 1A3

H droPadfk:

H dro Utah
im Brid 1A3,4

ames Etiver

UtUeMountzun

Mid-Columbia

Montana Power Coin

Nau on IA3

FGE Cave
QFNW

FUPL
t for oaal

SCE Winter
So Idaho Ex

T&DfffPPL
T&DEffUPL
Tri-State Basic

Tri-State Ex(P)

USSR G rin
WWP Sand oint
WWP
Wind FC & Rtl Snake

WalffBud
W odak

Cal Potairial Unit

OWC C aieratiwil
OWC C tion2
OWC Combined C
OWCS- taC CT
OWCCCCTCaivert
OWCGeothnnal
OWC Stora
OWCWindw TaxC
OWC Wind w/o Tax C
Utrii C tion 1

UtahC tion2

Utah Coinbined C

Utah . teC CT
Utah CC CT Convert

Utah 1C CC
Utah FB Coal

Utah Coal

Utah Geothennal

Utah Stoia

UbahSotar

Utah Wind w TaxC
Utah Wudw/o Tax C
W CooibinedC de

W oSim teC CT
W o CC CT Convert
W oiGCC
W oFBCoal
W oCoal
W oWiralw Tax C

W oWindw/oTaxC

14. 49

3. 50

22. 00

46.21

22.69
39. 91

12. 94

5.81

2100
11. 58

200,00
0.50
0.50
1.00
7.00
1.00
1.00

4. 20
4. 20

0. 50
O. SO
1. 00
7, 00
1. 00
1. 00

0.50
0.24
1.00

4.20
4,20
1. 00

7. 00
l. OO
1. 00

a.50
0.24
4. 20

4.20

19. 6S

933
4. 89
9. 90
0. 00

0.00
0. 00

16.43
15. 70
16. 11
16.33
16. 02

O. DO
0.00

34. 38

17.83
9. 02

0. 00
14. B8

46. 09

15.83
15. 22

16.30
0. 00

0.00
15. 57

2. 99

26. 89
0,00

61.09
IS. 90

0.00
4. 89

4. 89
27.S8
44. SO
14. B8

0.00
0.00

27. 82
14. 88

5.81
4.89

26. 89

11.58
0. 00

18.69
204.9

4.26
5. 14
S.89

14.20
5.89
1. 00

0. 00

4. 20

4.20
4.26
5. 14
5.89

14,20
5. 89

10.01
11.45
15.12
1. 00

0.00
0, 00

4. 20

4-M
5, 89

14. 20
. 5.89
10.U

11. 68

17.09
4.20
4.20

Low NOx and TSP

Med C02 Hi

26. 41

16.88
n. zs

21.91
0. 00

0.00
0. 00

3192
32. 14
32. 60
33.26
32. 63

0.00
0. 00

49.72
35.93
19.08

0, 00

30.22
46. 09

3125

30.91
33. 19

0, 00
0. 00

31.32
6.87

33.23
0. 00

76.43
32.05

0. 00

11.23
11. 23

33.92
S1.14
30.22

0, 00

0.00
43. 16

30.22
5.81

11.23
33. 23
11. 58

0.00
37.23
211.2
9.U

11.16
12. 23

23, 53
12.23

1.00
0. 00

430
4. 20

9. 12
11. 16

1123
23.53
12.23
23.05
25.63
30.46

1.00
0.00
0. 00

4.20
4.20

12.23
23.53
12.23
23.38
26. 16
34. 46

4^0
4.20

Hi NOx uid TSF

Low C02 Mtd COZ Hi C02

33. 13

24, 42
17. 56

33.93
0. 00

0.00
0, 00

49.41
48.58
49. 10

50, 19
49. 13

0.00
0.00

65.06
54.03
29. 15

0.00
45. 56
46, 09
48. 66

46.60
50.09
0.00
0, 00

47.06
10.75
39. 56

0.00
91.77
4fl.20

0.00
17, 56
17.56
40. 25

57.4
45. 56

0.00
0.00

5B. SO
45. 56

5.81
17.56
39.56
11.58

0.00
55.
217.6
13.99
17. 18
18.56
32.
1B.S6

1.00
0.00
4^0

4.20
13.99
17. 18
18.56
3187
18. 56
36, 10
39.80
45, 80

1,00
0. 00

0.00
4^0
4^0

18.56
32. 87
18.56
36. 61
40.63
51.83
4^a

. 420

20, 73
10.50

S. Bfi

12.72
0. 00

0.00
0, 00

24.37
1Z.75
23. S3

23.73
23. 28

0. 00

0. 00

41.30
26. 24
12. 46

0,00
21. 80

46. 09
23. 01

22.21
23.65

0.00
0. 00

2189
3. 60

27.88
0.00

68.01
23. 33

0.00
S. 88

5.88
28.
45. 79
21. 80

0.00
0. 00

34. 74
21. 80

5.81
5.88

27. 8B
11.58
0. 00

27. 89
205.9

5.02
6.08
6,88

1S.66
6.88
1.00
0.00
4^0
4.20
5.02
6. oa

6,88
1S.66

6.88
10.46
13.64
22.04

1.00
0,00
oao

4^0
4.20
6.8B

15.66
6. 88

10.60
13.91
24. 92

4, 20
4.20

27. 46

la.os
12. 21

24, 73
0.00
0. 00

0. 00

40, 86
39. 19
40. 02

40. 66

39. 89
0. 00

0.00
56. 64
44.35
12.53

0.00
37. 14

46. 09
39. 42

37. 90

40. SS
0.00
0. 00

38.63
7.47

34. 21
0.00

B3.35
39. *B

0.00
1121
11.21
34.90
52.12
37. 14

0.00
0. 00

50.08
37. 14

5, 81
12.21
34.21
11.58
0.00

46.43
2112
9.88

1110
13.21
24.99
13.21

1.00
0. 00

4,20
4. 20

9. 8B
12.10
13.21
24.99
13.21
23.51
27. 81

37.38
1.00
0,00
0.00
4. 20

4^0
13.21
2t.99
13.21
23. 84

M.39
42. 29

4. 20

4.20

34. 18
25. 60

18.55
36. 75

0.00
0. 00

0.00
57, 35
55. 64
56.51
57. 59

56.SO
0.00
0. 00

71.97
6Z4S

32.59
0, 00

52.47
46. 09

55. 94
53. 59
S7.44

0. 00

0.00
54. 38
11,35
40. 55
0.00

98.6S
55. 64

0.00
1B. 55

1B. 55
41. 24

58.46
52.47

0.00
0, 00

65.41
5Z47

5. 91
IB.55
40.55
11. 58

0.00
M.97
218,6
14.75
18. 12
19.55
34.32
19.SS

1.00
0. 00

4^0
4.20

14.75
18.12
19.SS
34.32
I9. 5S

36.55
41.99
52.71

1.00
0.00
0.00
4. 2U

4-ZO

19.55
34, 32

19.55
37.07
4Z86

59. 66
4.20
4.20
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Load Segment Definitions

Table 5-62

Segment

Winter

% Houra

Spring
% Hours

Summer

% Hours

Fall

% Hours

BRI, OWC, CAL Regions
I 2. 1% 45. 4 1. 1% 24. 3 1. 4%
2 9. 3% 200. 9 5. 0% 110. 4 15. 9%
3 22. 7% 490. 3 18. 1% 399. 6 29. 7%
4 40.5% 874. 8 43. 0% 949. 4 45. 3%
5 57. 0% 1231. 2 57. 0% 1258. 6 57. 0%
6 71. 8% 1550. 9 75. 9% 1675. 9 71. 6%
7 96. 8% 2090. 9 98.5% 2174. 9 95. 6%
8 100.0% 2160.0 100.0% 2208. 0 100.0%

UTA, DSW Re 'ons

1 2. 3% 49. 7 1.4% 30. 9 2.3%
2 9. 3% 200. 9 2. 9% 64. 0 6. 8%
3 33.3% 719. 3 22.6% 499.0 16. 1%
4 46.3% 1000. 1 39.6% 874. 4 36. 2%
5 57. 0% 1231. 2 57. 0% 1258. 6 57. 0%
6 76. 9% 1661. 0 78. 8% 1739. 9 77. 0%
7 93. 5% 2019. 6 97. 4% 2150. 6 91. 5%
8 JOO.OVo 2160. 0 100.0% 2208.0 100.0%

WYO Re ion

1 3. 2% 69. 1 2.3% 50. 8 1. 4%
2 11. 6% 250. 6 15. 9% 351. 1 13. 6%
3 25.2% 544. 3 27. 2% 600. 6 29. 4%
4 44. 0% 950. 4 45. 3% 1000. 2 43. 0%
5 57. 0% 1231. 2 57. 0% 1258. 6 57. 0%
6 73. 1% 1579.0 77.0% 1700.2 83.6%
7 95.4% 2060. 6 96.9% 2139. 6 97. 4%
8 100. 0% 2160. 0 100. 0% 2208. 0 100. 0%

30.9
351.1
655.8

1000.2
1258.6
1580.9
2110.8
2208.0

50.8
150.1
355.5
799.3

1258.6
1700.2
2020.3
2208.0

30.9
300.3
649.2
949.4

1258.6
1845.9
2150.6
2208.0

2. 1%
6.0%

12. 8%
36. 6%
57. 0%
78.3%
98.4%

100. 0%

2. 3%
9.2%

22. 9%
38.5%
57. 0%
77. 8%
98. 4%

100. 0%

1. 1%
11. 4%
25. 2%
38. 9%
57. 0%
82.4%
96. 6%

100.0%

45.9
131.0
279.6
799.3

1244.9

1710.1
2149.1
2184.0

50.2
200.9
500.1
840.8

1244.9
1699.2
2149.1
2184.0

24.0
249.0
550.4
849.6

1244.9
1799.6
2109.7
2184.0

T5-62. toad. seg. defs



Key Forecast Information by Region

Table 5-63

Forecast

Colncidental Peaka Nlincoincldental Peak.
Energy Winter Peak. Summer Peaks Wintel Peaks ̂  ^ Summer Peaks

Growth MW>-" ToUI Growth MW Tolal Growth MW Total Growth MW Tolal Growth MW _T'\
Rate I-/.) at 2013 MWa Added Rate (%) .12013 MW Added Rite (%) .12013 MW Added R.teCA) ..12013 MW Added Rate CA) .12013 MW Add.d

^
pl
n
>->.

B
0

owe
w 0. 23 2^38 100 0. 23 3^46 165

Medium Low 1.25 2.942 616 1.25 4,839 1,015
Reduced toad 1.23 2,919 606 1.23 .4,801 996
Medium 2.05 3^23 1, 128 2.U5 5,797 1,85
Ecnnomic Development 2. 57 3,881 1,482 2.57 6385 2,
Medium High 2.91 4,242 1,782 2.85 6,978 2,884
High 3.62 5,002 2,45 3. 56 8, 229 3,992
BKtriflution 4.43 5^99 3.140 4.41 9,293 5.199

Utah
V, 0.27 2,054 102 0.30 2,551 U2

Medium Low 1.29 2.569 554 1.31 3.184 698
RtducedLoad 2.06 3.016 970 2. 10 3.743 1,219
Medium 2.30 3, 180 1, 114 2.33 3,948 1,398

Economic Developm«nt 2.67 3,412 1,344 2.70 4,235 1,683
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W omin
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Medium Low 1. 21 1,110 226 1. 21 1,254 256
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Energy, Winter Peaks and Summer Peaks by Region
(Medium Load Growth)

Table 5-64
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Total Resource Requirements and Existing Resources
Winter Peaks of Mediuin Load Level

Graph 5-65
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Section 6

Detailed Model Output

(Selected Representative Outputs)





Case # 2

50-year
NFV

aia.8%
UM1

50-year
Annual

Growth

Rate

(%t

-0. 08

Load = 1 Gas = mg DSR = md Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

Syattin Load (MWa)
Conaervation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers <000's)

Net Elechic Plant ($M)

Net Conservation Assets ($M)

IS2A

5,344

20

lass

5, 343

43

liii

5, 377

72

5324 5JOO 53M

4, 817 4. 797 4, 774

1997

5,323

109

5, 215

4. 719

1228

5, 312

152

usa

5, 321

183

5, 160 5, 139

4, 665 4, 642

2Qflfl

5.386

215

5. 171

4, 640

2QQ1

5,395

248

2002

5, 493

307

5, 147 5. 176

4, 642 4. 662

2flfl6

5, 566

384

5, 1S4

4, 660,

2flfi2

5, 644

449

2U3

5, 672

498

5, 195 5, 174

4, 663 4, 636

1.259 1.249 1,242 1,236 1, 233 1, 134 1,238 1,243 1,252 1,263 1,271 1, 274

7.746 8,027 8, 256 8,470 8, 778 9,089 9, 421 9, 762 10,432 11, 608 12, 798 14, 587

57 113 175 243 327 398 478 552 641 711 729 636

M
IU

I
0

2
hi
^)
<JJ

51
n
v
3

r>
Pi

Utility Cost
38,040 3.59 Nominal Operating Revenues ($M» 2.075 2,195 2,224 2,253 2,272 2,355 2.397 2,440 2,558 2,795 3,233 3,778

0.19 Real 2,075 2.122 2,080 2.03S 1,987 1,993 1,961 1.931 1,894 1,871 1,958 2,WIZ

3.67 Nomiml Cost in mills/kWh 49. 2 52. 2 53. 2 515 556 57. 9 59. 0 600 627 b8.5 712 Wl)
027 Beal 492 50.5 49.7 49.3 48.6 49.0 48.3 47.5 46.4 459 479 493

Nominal Average Customer Bill ($) 1.648 1,757 1,7'u 1,823 1,843 1,908 1,935 1,U63 2,044 2, 213 2,543 2, 966
Real 1.648 1.699 1.674 1.649 1, 613 1, 615 1,584 1.554 1,513 1, -182 1, 540 1, 572

1C
3
0.

0
p.
re

39, 310 3. 70
0.29

3. 59

0. 18

Notes:

1) $M = millions of dollars
md ac af. linancial

Total Resource Cost
DSR Customer Cost ($M)

Levelized (20-year at 88%)

Energy Svc Chaige ($M)

Nominal Total Resource Cost ($M»

Rul

Nominal

Real

Cost in mills/kWh

3.5
0.4

3.8

2, 079

2,079

49.1

49.1

5.2

0.9

7.9

2. 203

2,131

52.0
503

6.0

1.6

117

2, 237

2,093

52.8

49.4

79

2.5

15.8

2, 271

2.054

538

48.7

9.1

34

206

2, 296

Z. 008

546

477

2) General Inflation Rate is 3. 40% annually

3) 50-year Real Levelized
Utility Cost in mms/kWh =

568

9.6

25.7

2, 390

2. 022

56.7

480

71.8

17.3

32-1

2, 446

2,002

57.7

47.2

88.9

26.9

39.6

2, 506

1. 983

58.8

465

78.6

13.6

55.4

2, 657

1,967

61.4

45.4

66,3

67.1

78.4

2, y4i

1. 969

67.0

44.9

757

92.2

98.0

3, 424

2,073

77.U

467

4) 50-year Real Levelized
50. 07 Total Resource Cost in mills/kWh =

63.7

122.5

1U5 1

4,006

2. 122

Ky.a

47 b

-a
(U

m

w

r

48. 63
1/26W4 3<SPM



PacifiCorp RAMPP-3 Case # 2

Load = 1 Gas = mg DSR = md Coal = ac Renewables = ar

Total Projected Emissions

^
B>
Q.
B̂
'

Annual

Growth

Rate 1221 122S

Total Requirements
GWh 64,447 64,693
MWa 7,357 7,385

1996

64, 158

7,324

Total Annwal Emiasinns (1000 Tonst
0.17% C02 53,137 53^91 54, 101
-0.76% NOx 136. 2 137. 3 138.5

0. 13% TSP 10.2 10.2 10.3

1997

63^59

7,267

53, 719

137.8

10.2

Annual System Emissipn Raiea (pounds/MWht
0.40% C02 1^49 1^57 1,686 1,688
-058% NOx 4.23 4. 24 4. 32 4. 33

0.35% TSP 0.32 0.31 0.32 0.32

Emission Rates as Percent of 1994 Base

C02 100 100.47 102.27

NOx 100 100. 40 102. 14

TSP 100 99. 71 101. 62

20 Year Emissiona dnnn Tpns)

C02
NOx
TSF

102.35

102.39

101.73

122S

63, 396

7,237

53, 697

137.6

10.2

1,694
4.34

0.32

102.73

102.70

102.02

Atuagt letal

54,226 1,084^16

122.4 2,449

10. 3 206

1222

63, 221

7, 217

53^58

137.4

10.2

1,694

4.35

0.32

102.75

102.80

102.12

2fl!ifl

63,563

7, 256

53,829

114.6

10.2

1,694

3.61

0.32

102. 71

85.33

101.73

2SSU.

63^63

7, 256

53, 961

114.9

10.2

1,698

3.62

0.32

102.97

85.56

101. 96

2BS2

63, 817

7, 285

54,339

115.7

10.3

1,703

3. 63

0.32

1U3. 27

85.81

102.62

2006

63,431

7, 241

54,082

115.2

10.3

1,705

3.63

0.32

103.41

85.89

102. 39

2009

61,942

7,071

54,995

117.1

10.5

1, 776

3.78

0.34

107.68

89.44

107.10

2BU

61,828

7,058

54,946

117.0

10.4

1, 777

3.78

0.34

107.79

89.52

106. 90

2
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PadfiCor RAMPP-3 Technical A endix: Modelin Pa e # 6- 3

PadfiCorp RAMFF-3 (;, " # ;

Load = 1 Gas = mg DSR = md Coal = ac Renewables = ar

DSR

OWC Wfari with Tax C
OWC Wtiid without T»x C

OWCGcothunul

0 OWCCo 1
W OWCCo 2
C OWCConUmdC dcCT

OWCCCCTConvot
OWC «C CT
OWC Slan

T»ld

DSR
Utah Wind with T»x C

Utah Wind without Tax C

Utah Geothumal

UBhSolu
U UUhCo I
T Utah 2
A Utah Connbimd C CT

H UtahCCCTConmrt

UtthCod
Utah 1C CC
UUhFBCnl
Ut»h toC CT
UtahPum Stcra e

Told

DSR
W o Wind with Tax C

Y W o Wind without Tax C

0 o CannUnad cl» CT

M W oCCCTConint
I W odal
N W oICCC
G W oFBCod

Wo leC cteCT

Tdd

DSR
T R«nnnU«
0

T CombtnmiC deCT

A Cod
L 1«C deCT

Stom

Toul

Incremental Winter Capadty (MW) of Resource Additions

1221.122SI22SU2Zl22SU22im2Saiffla!Si!S

2U 24.9 23.9 263 3<.7 383 455 15.8 53.1 55.9

2BS2

41.6

2013 Totd

33J

2U

8.9

24. 9 uJ

10.1 14.1

2U

19.1

M.7

20.1

383

22.1

45J

21.6

45^

21.»

53.1

41 J

ss.»

60.7

41.6

55.2

334

36.1

a.»

IS

10.1

T..1

14.1

3.9

19J 20. 1 22. 1 llJt

5,0 6.1 S3 4.9

21.9

4.9

«J

9S

6UJ

1U

M^

14.2

3A.1

12.0

M

35.1

1.1

36.1

3.»

4I.»

SS U S3

S0.4 62. 9 (S.7

4.9

72.0

<.<

72.6

9J

103.9

1U

131.0

1U

111.0

1ZO

81^

3S.1 M.l

Annual Whiter Peak Caoadtv (MWl

Natfv Loul

S HnnScla

Y DSR
S Total R^ulnnmto
T

E Exiatfng Genintion
M RnnPurchuea

NewReaourcu

L Total R<NNIW

fc
R Rt-v-

Rwave Mugin (ItM) (»)
Capadty Bekw 15» SM

TOSS 7050
1395 1395

-35 -n
MU 8374

9088 9322

980 1071

0 0
lOOtt 103M

1»S2
19A

2018

24.1

41.»

7057
1245
-113

IU»

93U
8t7

0

10ZU

2039

25.1

50.*

7034

1215

-I«4
81U

9402
816

0

10218

2102
25.9

t2.»

7»20
Ut5
-226
9039

9555
817

0

1B372

2332
29.0

U.7

703S

124S

-292
79-

9557

797
0

103S4

2365
29.6

7ua

7084
1I9S
-36t

?ns

9564
773

0

10337

2421
30.6

72.6

7137

1195

-437
7W9

9571

766
0

1(037

2439

30.9

103.9

7255
119S

^41

rm

9582
317

0

98W

1987
25.1

131A

7370
8»7

-672
7sas

9589

312
0

9901

2314

3QJ5

111.0

7472

687
.783
737(

MM
262

0

M4<

20«8
28.0

MA

7504
437

-864

7077

nw
262

0

94M

2379

33.6

449.7

0.0

0.0

0.0

0.0
0,0

0.0

0.0

0.0

0.0
449.7

3312

0.0
0.0
0.0
0.0

0.0
0.0

0.0
0.0

0.0

as
0.0
0.0
0.0

331J

83.1
0,0

0.0
0.0

0.0

0.0
0.0
0.0

0.0
83.1

8*4.0
0.0
0.0
0.0

0.0
0.0
0.0

86U

md . c«^»y^»dd
1/B/W Tffl FM 1»



PacifiCor

FadfiCoip RAMPP.3

RAMPP-3 Technical A ndix: Modelin

Load = 1 Gas = mg DSR = md Coal = ac Renewables = ar

Pa eft 6-4

Case # 2

Cumulative Annual Energy (MWa)

DSR
OWC Wind with TuaC
OWC Wind without Tax C

0 OWC Geothnmal

W OWCCo 1
C OWCCogeiZ

OWC Combined C d«CT
OWCCCCTCanvit
OWCSim «C d«CT
OWC Stonge

Told

DSR
Ul«h Wind with Tax C
Utah Wind without Tax C
Utah Geothcnnai
UtlhSolu

U Utah 1
T UtahCogen2
A Utah Combined C <CT
H UUhCCCTOxivnt

UUilCoil
UldiIGCC
UuhFBQal
UtdiSim 1«C CT

Utah Stan

TlUI

06R
W Wind with TuC
Y WyoWlndulthoutTlxC
0 WyoCombtatdCydtCT
M W oCCCTConim
I WyoCod
N W 1C CC
G WyoFBCoil

W Sim . d«CT
Totd

CSR
T Rnmnblt
0

T Combtned eCT

A Coil
L Sta tec eCT

Ston

Totd

NattnLtwd

S Piunpri Storagt
Y HimSdu
S NonflnnSd-
T DSR
E Totd R»(niBcmtnl»
M

Exlrtng Genention
I. RnnPurdu-
A Non^nh Purchaau

R NewRcaounn

Total RtKmrt-

12S112SS12SS122ZU2S12222a!!a2!i!!i2ilBa!S6Z!!B2!B3

12^ 25J 38.8 54.3 73.7 86^ 100.8 115.3 139.3 165.6 183.7 1»5

u^

6.8

&.

1.3

L3

203

a»j

5045
312

1483
536
-20

7356

6664
623
70

7357

2S.5

15^

3<*a

27.4

&L3

43.4

73.7

61.1

.U 100^ 11M 139.3 16S.t l»l7 1915

74.7 88.4 1014 12A7 167,2 200.9 2S.O

1U

13

27.<

6.1

43.4

10.9

*L1

16.9

7U 8U UU 12«,7 167^ aw.» 22M

21.7 26.0 30.4 38.8 51.6 64.0 74.4

" U 10.9 16.» 21.7 2U 30.4 3U Slf (U 7t.<

OS 713 108^ 1S1.7 182.6 215^ 248.1 30«.» 384.4 44U 497.9

4341

5044
311

1480
591
-0

73SS

6731
608
44

730

7U

5077
310

1438
569
-Tt

7322

6831
440
52

7323

10M

5021
310

1455
585

-109
7265

6807

423
so

72SO

151.7

5013
309

14S5
610

-152
7235

6810
407
32

7249

18U

5022
307

1477
S92

-183
7215

6798
399
32

7229

21SL2

sow
306

I4K
620

-215
7233

6S«
389

43

7268

248.1

5096
306

1434
667

-248
725S

6853
385
31

7269

30A.<

3183
Xt

UIO
a»

-307
72B2

6902
363

32

7297

384.4

5269
305

122)
831

-3Si
7ZU

44U

S345
305

1043
826

.U9
7»7B

6881 67»
360 336
12 9

497.9

5373
305
841

1036
-498
70S7

6735
335

72S3 7084 7070

1/27/W 70in< l?i



PacifiCor

PadfiCorp RAMPF-3

RAMPP-3 Technical A endix: Modelin

Load = I Gas = mg DSR = md Coal = ac Renewables - ar

Pa eft 6-5

Case » 2

DSR
OWC Wind with TuC
OWC Wind without T«x C
OWC G«*h«mi«l

0 OWCCogenl
W OWCQ>8ai2
C OWCComblndCydeCT

OWC CC CT Convert
OWCStapl«Cyd«CT
OWC Pumpad Storage

Annual Cumulative Capacity Factors (%)

1221 1225 122S 122Z 1998 1999 ISISSt 2001 2203 2CM 2I!!B 2!!U

50.0 51.0 510 54.0 54.0 49.0 45.0 43.0 43.0 44.0 44.0 U.O

DSR
UUk Wind with TnC
Utah Wind wtthout Tax C

Utah Geothtnnal

Utah Solar
U UfhCo en 1
T UfhCd «n2
A U(«hCombln«lCyd«CT
H UlthCCCTConvnt

UUh Coal
UtdlIGCC
UfhFBCod
UldlSlm I* CT
Utah Pum Ston .

76.0 80.0 82.0 83.0 84.0 79.0 .6.0 74,0 71.0 69.0 68.0 68.0

DSR 76.0 81.0 89.0 92.0 94.0 93.0 92.0 92.0 91.0 90.0 90.0 89.0
WW Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo ComUnKl Cyctt CT
M Wyo CC CT Connit
I Co«l
N 1C CC
C W FBQuI

W Sim 1c deCT

Total System

NaUnLoid 715 715 715 71.4 71.4 71.4 71.8 71.4 71.4 715 715 71.6
Exhlln G«nn«tion 733 711 72.8 71« 71.3 71.1 715 71.6 72.0 71.8 73.4 73.2
NewReaourcaa

DSR 57.8 60.4 63.9 66A (7.0 615 59.1 56.8 56.8 57^ 573 37.6

ad^ur^ipjK 1/27/W 7<nFM»



PacifiCurp RAMPP-3 Case # 7

50-year
NPV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

l&l

0. 31

Load = ml Gas = mg DSR = md Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

System toad (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

uai

5,502
4,978

122S

5342

5,015

1326 12SZ 12SS 1999

5. 609

5,047

5. 594

5. 061

5, 608

5, 074

5, 635

5, 099

2QQS1

5, 707

5, 135

20fll

5, 523 5, 586 5, 682 5. 703 5. 760 5. 821 5. 929 5. 977

20 43 72 109 152 186 223 259

5,718
5, 175

2CM 2im

6, 154

325

5. 829

5,278

5, 974

5, 412

21m

6, 147

5, 573

2BU

6, 387 6, 634 6, 920

414 487 548

6, 372

5, 783

T)
&)

Q.
K
D
0

s
-d
-a
w

Total Cuslomere (OOO's)

Net Electric Plant <(M)

Net Conservation Asset5 ($M)

1, 281 1, 283 1, 287 1, 290 1, 297 1, 308 1, 321 1, 334 1, 361 1, 400 1. 439 1. 4B5

7, 747 8, 027 8, 256 8, 485 8, 819 9, 206 9, 686 10, 236 11, 186 12. 544 14. 301 16. 199

57 113 175 243 328 412 504 590 697 789 825 751

5i
s-
9
»->.
n
>u

41, 419 3. 74

0.33

3. 42

0. 02

Utility Cost

Nominal Operating Revenues ($M)
Real

Noininal

Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

2, 103

2, 103

48.2

48.2

1, 641

1, 641

2, 232

2, 159

sa.8

49.1

1,739

1,682

2.276

2, 129

51.5
48,2

1.768
1. 654

2322

2.100

524

47.4

1, 800

1. 628

2, 358

2, 063

530

464

1, 818

1,590

2, 459

2. 080

551

466

1, 880

1,591

2, 519

2.061

56.0

45.8

1, 907

1, 561

2, 580

2, 042

56.9

45.0

1, 934

1, 531

2, 724

2, 016

58.9

436

2, 002

1, 482

3, 122

2, 090

659

44 1

2, 230

1, 493

3. 674

2, 225

75.3

45.6

2, 554

1, 546

4, 528

2, 399

89.4

474

3. 1)49

l,bl5

n>
3
a

&.
n>

42, 760

Notes:

3.84

0.42

3. 35

-0. 05

Total Resource Cost
DSR Customer Cost ($M)

Levelized (20-year al 8.8%)

Energy Svc Charge ($M)

Nomuial Total Resource Cost ($M)
Real

Nominal

Real

Costinmills/kWh

3.5

0.4

3.8

2, 107

2, 107

48,1

48.1

5.3
0.9

7.9

2. 241

2,167

50.6
49.0

6.1

1.6

11.7

2, 289

2, 141

51.1
47.8

8.0

2.5

15.8

2340

2. 117

51.8
46.B

93

3.5

20.6

2, 382

2,084

521

45.6

61.3

10.1

26.6

2,496

2, 111

54.1

457

76,7

184

33.9

2, 572

2, 104

55.0
45.0

79.3

27.0

42.5

2,650

2.1S7

559

44.2

80.8

44.1

60.2

2, 829

2. 094

57,9

429

71 1

68.7

86.5

3, 277

2, 194

64.6

43.3

76.8

93.0

109,4

3. 877

2,348

73.5
445

71,0

1250

121.7

-1, 775

2,530

86.7

459

?
fD
=tt
0\
I

c^

3) 50-year Real Levelized 4) 50-year Real Levelized



PacifiCorp RAMPP-3 Case » 7

Load = ml Gas = mg DSR = md Coal = ac Renewables = ar

Total Projected Emissions

-a
w

0.
i^l
n
0
-<

Annual

Growth

Sate 1994 1225

Total Requirements
GWh 65, 420 65, 980

MWa 7,468 7^32

1226

65,814
7^13

Total Annual Emissions (1000 Tons)

0.55% C02 53, 744 54376 55,269
-0.41% NOx 138.3 139.7 142.1

0.32% TSP 10. 3 10.3 10.5

1997

65^69

7, 485

55^)21

141.6

10.5

1226

65, 788

7^10

55, 179

141.7

10.5

1999

65,884
7^21

55,221

141.8

10.5

2CGQ

66, 278

7,566

55, 724

118.5

10.6

2SS1

66, 357

7^75

55, 837

118.8

10.6

2003

67^48

7, 711

57^99

122.7

10.7

2BGS

67,908

7,752

57, 927

123.4

10.8

2flfl2

68,214

7,787

59,538

126.7

10.9

2013

69,248

7,905

59,943

127.5

11.0

s
'-3
^
I
w

?
n

I
»-.
n
pl

9
Q.

Annual System pniission Rakes (Pounds/MWh)
0. 28% C02 1,643 1^4S 1,680 1^78 1,677 1,676 1,682 1,683 1, 705 1, 706 1, 746 1, 731

-0.72% NOx 4.23 4.24 4.32 4.32 4.31 4.31 3.58 3.58 3.63 3.63 3. 71 3.68

0.04% TSP 0.32 0.31 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32

0
&.
re

Emission Rates as Percent of 1994 Base

C02 100 100.32 102.22

NOx 100 100.18 102.11

TSP 100 99.48 101.74

20 Year Emissions (1000 Tons)

C02
NOx
TSF

102. 14

102.14

101.75

102.10

101.91

101.60

Avcrags Total
57^15 1,144^08

129. 1 2^81

10. 7 214

102.02

101.84

101. 46

102.34

84.61

101.34

102.43

84.68

101.36

103. 79

85.95

100.91

103.83

85.94

100.75

106.24

87.87

101.88

105.37

87.09

100. 72

ha
Cu

fD

4t
CT'

md ac-aremiss 1/26/94 5;56PM|ltll



PadfiCor

PadfiCoip RAMFF-3

RAMPP-3 Technical A endix: Modelin

Load = ml Gas = mg DSR = md Coal = ac Renewables = ar

Pa e#6-8

Cas«# 7

Inaemental Winter Capadty (MW) of Resource Additions

1221 122S 122t

DSR
OWC Wind with Tax C

OWC Wlni without Tu C
OWC Gcothennal

0 OWCCo 1
W OWC Co 2
C OWCComUlltdC dcCT

OWCCCCTConvnt
OWCS- I«C deCT
OWC Pun Slon

Totd

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothcnnai

UhhSolu
U Utoh 1
T Utah Co «n2

A UtahCambliwdC CT

H UtohCCCTQnivnt
UbhCiul
UttllIGCC
UUhFBOal
Utah 1«C CT
Utah Pum Ston

Totd

DSR
W W 0 Wind with TuC
Y oWnd without Tuc C
0 W oCflmbuicdC dcCT

M W oCCCTCnivut
I W oQal
N oICCC
G W oFBCoal

Wo IcC CT
Told

DSR
T RnmnUt
0

T ConnUiwdC d«CT

A Cod
L «C «CT

Ston

Totd

24.4 25.0 24.1

U2ZU2ai2222!!aa2B!112a22aiS2a22!!U

26.4 36. 8 4I.» 49.1 49.2 59. 8 67.1 53.9 51 J

2U

8.9

25.0

10.1

24.1

14.1

2U 3<.» <1.» U.1 4M 593 1, 7.1 ^,

l».l 20. 1 24.1 23.6 0.9 45.4 66.7 59.»

su

41.0

».»

1.8

10.1

1.1

14.1

3.9

19.1

5.0

M.t

6.2

2U

5.7

23A

53

242A

Z>.» 2>U

5. 4 T. Q5

136.5

ias.0
rtJ 3<1.4

16.0 1S.i

so.<
1M

13^

1^

35.1

1.1

3U

3.9

42.1

sa u 5.7

SOS 63.1 71.7

5J

78.0

5.4

78.5

3S.1 3&2

Annuil Win*" P'«k r.p.riiv IMWI
Nattv Load

S RnnSalu

Y DSR
S Totd R^uinmnih
T

E Existing Genenticn
M RnnPuichaaea

NewfResouicu

1. Total Rwounw
fc
R Renrvu

RMUVB Margin (RM) (»)
Capacity Below 15* KM

TS»
1395

-35
MM

9088
980

0

100AB

1399

16.1

7395
1395

-71
17I>

9322
1071

0

1SQ93

1673

19.2

42.1

7487
1245
-113
«tl»

9382
M7

0

10ZU

li29
18.9

50J 63.1 71.7

75«i 7647 7732
1245 U45 1245
-1M -227 -2W
86U MU 867»

94<B 9555 9557
116 817 797

o n o
102U 10372 110M

1568

18.1
ITOt
19.7

1675
19J

7sja

7838

1195

-377
86S(

9564
773

0

10337

1679
19.4

78.5

7950

1195
-t5S
8*90

9571
76*

0

1(037

1645

18.9

104

115.7

24U

3MJ

8194

1195

-sn
Mil

9582
317
243

10142

1322

15.0

i&ja

I49A

U9JS

8520
887

-721
.u<

9589
312
243

10144

1156
16.8

15.<

129.4

1M-S

185.0
4sa.»

88*7

687
-850
8704

»1M
262
564

10010

130S

15.0

13J

105.6

50.4
136J1

9277
437

-956
87M

»196
262
615

10073

1313
15.0

Tot^

509.0

0.0

0.0
0.0
0.0

0.0

0.0

0.0

0.0
0.0

S09£

356.9
0.0
0.0

0.0

0.0
0.0

0.0
0.0
0.0

379J
0.0
0.0
0.0

235.4
971A

mi
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

WJS

955.7
0.0
0.0
0.0

3793

0,0
235.4

1370.4

nuiacn. ^^dd
i/»/« tan* 1^1



PacifiCor

FidfiCoip RAMPP-3

RAMPP-3 Technical A endix: Modelin Pa e#6-9

Case » 7

Load = ml Gas = mg DSR = md Coal = ac Renewables = ar

D5R
OWC Wind with TuC
OWC Wind without Tax C

0 OWC Ceothmnal

w owe Co i
C OWCO>80l2

OWCCombtotdC deCT
OWC CC CT Convrt

OWCStel eC CT
OWC Ston

ToUl

DSR
Uuh Wind with TuC
Utah Wind without Tax C

Utah Geothennal

UtihSolu

U UtlhCo 1
T UtahCogen2
A Utah Combined C deCT

H UUtlCCCTCaivnt
Uuh Coil
UuhIGCC
UuhFBCoil
UUhStel teCydtCT
Utah Ston

Told

DSR
W Wyo Wind with T«xC
Y Wyo Wind without Tax C
0 W CoinbtatdC CT
M W CCCTConnR
I WyoQuI
N W oIGCC
G WyoFBCod

W Sim c d«CT
ToM

DSR
T Renewabl*

0

T Combined C CT

A Oal
L Sim It C .CT

Pump«lStong»
ToU

NatfvLoui

S Pumped Stony
Y RnnSal-

S Non^lnn Sales

T DSR
E Totd Reqninnento
M

Existing Generation
L RnnPurduaes

& Non-Finn Puichases

R NewRuourcu

Total RtNwucn

Cumulative Annual Energy (MWa)

1994 1995 19% 1997 1998 1999 2000 2001 2003 2006 2009 2013

1U 25.6 38.9 54.4 73.9 87.7 103.8 119.6 146.3 176.6 198.7 219.1

1U

6.8

25.6

15^

3S.9

27.4

54.4

*3.<

719

61.1

67. 7 103^ 119. ( 14&3 176-t IW. 7 219.1

76S 92.0 107.8 137.7 181^ 219^ 247.6

i.«

l.<

IM

14

27.4

6.1

U.4

10.9

ill

16.9

7U

211

»2J>

a.9

vn*

31.8

221S

aau

ns

2215

4040

55.4

347.6

34.4
MU

691

347,6

53,3
64A.5

80,9

u

20.4

It

432

«.l 1D.»

72.4 108.7

1«.» 22.1

151.9 1863

a.» n.»

222.7 259^

20.4

5224
312

14»3
469
-20

7468

6730
641

96

7467

43^

5286
311

i4m
4%
-t3

7S3B

6818
628
84

7530

72.4

5382
X9

143»
455
.72

7512

W54
151
W7

7512

108L7

5404
310

1455
423

-109
7US

6947
«3S
116

7498

151.9

S46I
309

1455
435

-152
7508

6970
411
141

7522

T. W3

5522
307

1177
400

-18«
7520

6983
403
148

7534

222.7

5630
306

1456
39t

-223
7563

7052
392
134

757»

2S9J.

5*78
30«

1431
415

-259
7S74

7068
388
132

7588

<u

32U

W»J!

547.7

5855
30«

1410

463
-325
7709

71151
364

85
222

7722

5S.t

H3S

2215

634.0

ffl88
305

1220
551
-tl4
77SI

7WS
361

86
222

7764

69^ 8&»

487. 1 547,6

347.6

34.<
869.1

6335
349

1043
546

-187
7786

347.i

53.3
948.5

»20
373
841

il7
.548
7903

(921 6979
344 386
152 152
381 400

779» 7917

1/27/W t'5IPM l|i



PadfiCor

PacifiCoip RAMPF-3

RAMPP-3 Technical A ndix: Modelin

Load = ml Gas = mg DSR = md Coal = ac Renewables = ar

Pa eft 6-10

Case # 7

DSR
OWC Wind with Tax C
OWC Wind without Tix C
OWC Guthennal

0 OWC Co d 1
W OWCCo en2
C OWCComUnedC deCT

OWCCCCTConw
OWCSIm . deCT
OWCPum Ston «

Annual Cumulative Capadty Factors (%)

12SllSS51226122Z.122il2222!i!iaz;l!12SIB22!i62a!B2SU

50, 0 51. 0 32.0 54.0 54. 0 49.0 15.0 13. 0 43. 0 43.0 43. 0 43.0

DSR
Utah Wind with T«x C
Utah Wnd without Tax C

UfhGuthcniul
Utah Solar

U UfhCo nil
T U«h ni2
A Utah Coinblnml deCT

H UtthCCCTConmn
UldlCo.1
UtdlIGCC
UtdlFBCod
UtthSlm 1c cltCT
Utah Fum Ston

76. 0 80. 0 82. 0 83.0 84. 0 79.0 76.0 74. 0 710 70.0 69.0 69.0

91.0 91.0 91.0 91.0

18.0 22.0

DSR
W Wyo Wind with TuiC
Y Wyo Wind without Tu'-
0 WyoCombta«lC dtCT
M W CCCTConwn
I W Cod
N IGCC
G W FBCod

W 51m k d«CT

Total Svstnn

Nadw Load

Exiain Cen-tton
NewRuourcu

DSR

76. 0 81.0 89.0 9ZO 94. 0 93. 0 92. 0 910 91. 0 90.0 90.0 90.0

ns
74.1

58.1

7IJ
73.1

60.«

71S
74.1

63S

71.4
73S

 3
71.4
72.9

66.9

71.4
73.1

62.4

71.8
73.7

S9.1

71.4
73.8

S«.9

71.5
73.«
91.4
57.0

71S
74.0
91.4
57.<

71.4
75.4
675
573

71.4
75.9
65.1
57.3

md^f^pj^
l/ff/W fc51ffi< »



FacifiCoq) RAMPP-3
Case # 16

50-year
NPV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

ca

0. 64

Load = m Gas = Ig DSR = md Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

46, 379 3. 91

0.50

3. 25

-0. 14

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net EIechic Plant UM»

Net Conservation Assets ($M)

Utility Cost
Nominal Operating Revenues ($M)
Rail

Nonrunal

Iteal

Nominal

Real

Costinmills/kWh

Average Customer Bill ($)

1224

57

2, 135

2, 135

47. B

47.8

1, 631

1,631

12S5

113

2,266

2.192

49.8

48.2

1, 714

1,657

isai 1997 isae 1222 ma znia 2uu sat ass

5. 653 5. 783 5, 960 6, 058 6, 169

21 43 73 109 152

5,632 5,740 5.888 5,949 6,037 6, 134 6.276

5,094 5, 192 5,297 5J82 5,463 5,551 5.617

2339

2,188

50-4

47.2

1, 751

1.638

2. 400

2.171

509

46.1

1. 779

1.609

2, 497

2, 184

52.2

45.6

1, 826

1.S97

2, 621

2, 217

53.9

45.6

1, 885

1,595

2. 724

2, 229

55.1

45.1

1, 924

1.S75

2. 828

1,13S

56.2

44.4

1, 965

1,555

3. 019

2, 235

57.8

428

2, 030

1, 502

3. 637

2. 435

67.1

449

2, 332

1, 561

4, 233

2, 563

74.4

451

2, 591

1, 569

2DU

6.323 6, 506 6, 621 6.933 7, 287 7, 711 8, 297

189 231 272 348 451 538 613

6. 349 6. 585 6, 835 7, 173 7. 6B4

5. 748 5, 962 6, 187 6, 494 6, 963

1,3(B 1.122 1^36 1,350 1,368 1,390 1.116 1,439 1.187 1,560 1,634 1, 725

7.759 8. 149 8.530 8,819 9.28S .),873 10.6I9 11,527 12.973 14,838 I7,4'»7 19,935

176 243 328 427 532 629 757 880 937 876

5, 503

2,916

90.2

478

3, 191

1. 690

-a
u

0.
B
0

2
^
^
I
w

5i
n

sr
3

n
Bi

>

re
3
CL

0
CL
<T>

47,945

Noles:

4. 02

0.60

3. 20

-0. 19

1) $M = millions of dollars
.r.Anancial

Total Resource Cost
DSR Customer Cost KM)

Levelized (20-yearat 8.8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Rail

Nominal Cost in mitls / kWh
Real

2) General Inflation Rate is 3.40% annually

38

0.4

3.8

2. 139

2,139

47.8

47.8

5.4

1.0

7.9

2,275

2,200

49.7

48.0

6.3

1.7

11.7

2^53

2, 201

50.1
46.8

8-3

2,6

15.8

2. 419

2,188

504

456

9.6

3.6

20.6

2. 521

2,205

51.4

44.9

3) 50-year Real Levelized

Utility Cost in mills/kWh =

66,9

10,8

27.6

2, 659

2,250

53.0
44.9

85.2

20.0

36-1

2, 780

2,275

54.2
44.3

103.3

31.2

45.8

2. 905

2, 298

553
438

945

51.2

66 1

3, 136

2321

57.0

42.2

tt2.8

80.3

96.4

X814

2.554

660

442

93.4

lll.U

123.3

4, 4^7

2705

730

442

B5.1

149.9

141.1

5, 7y-t

3,070

07.9

4t)t>

4) 50-year Real Levelized
46.17 Total Resource Cost in mills/kWh =

'-a
EU

03

=tt:

T-

45. 13
1/2&W .; !>2 PM



PacifiCorp RAMPP-3 Case # 16

Load = m Gas = Ig DSR = md Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Rate 1221 1W5 1224 122Z

1.14%

0.13%

0.50%

Total Requirements
GWh 66,129 67, 137 67,207 68, 197
MWa 7,549 7,664 7,672 7,785

Tptal Annual Emissiops (10W Tons)
C02 54, 170 54,960 55,957 56,087
NOx 139.6 141.4 143.8 142.8

TSP 10.4 10.5 10. 7 10.6

Annual System Emission Rat« (FoundS/MWhl
0.22% C02 1,638 1,637 1,665 1,645
-0.84% NOx 4.22 4.21 4.28 4.19

-0.45% TSP 0.31 0.31 0.32 0.31

ppiission Ratw i>s Fpcent o( 1994 P?ss
C02 100 99.94 101.64

NOx 100 99.80 101.37

TSF 100 99.06 101.04

20 Year Emissions (1000 Tons)
C02
NOx
TSP

100.40

99.23

98.58

1998

68,661

7,838

56,379

143.3

10.6

1,642

4.17
0.31

100.24

98.87

98.35

1222

69^11

7,935

56, 718

143.5

10.6

1,632

4.13
0.31

99.61

97.83

97.13

ZfiSQ

70,518

8,050

57, 465

120.3
10.7

1,&30

3.41
0.30

99. 48

80.83

96. 44

2001

71, 333

8,143

57,828

121.0

10.8

1,621

3.39

0. 30

98.97

80.38

95.88

2003

75, 099

8,573

61,803

130.1

11.0

1,M6

3.46

0.29

100. 46

82.06

93.51

Avenge Ifltal

61,259 1,225,176

136. 5 2,729

11.0 220

2006

76,081

8,685

62,627

131.7

11.2

1,646

3.46

0. 29

100.49

82.03

93. 20

2009

77,745

8,875

66, 967

141.3

n.4

1,723

3.64

0.29

105. 15

86.12

93.06

2013

79,558

9,082

67, 971

143.1

11.5

1.709

3.60

0.29

104.30

85.24

91.83
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PacifiCor

FldfiCorp RAMFT-3

RAMPP-3 Technical A endix: Modelin Pa e # 6-13

Case # 16

Load = m Gas = Ig DSR = md Coal = ac Renewables = ar

DSR

OWC Wind with Tax C

OWC Wind without Tax C

OWCGeothcnul

0 OWCCo I
W OWC 2
C OWC ConiUned C deCT

OWC CC CT Convert

OWC leC CT

OWC Slon
Tout

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothenul

UtahSolu

U Utah Co en 1

T Utah 2
A Utah Connbined C eCT

H UtahCCCTQmvert

UIahdul
UUtlICCC
UtahFBCori

Utah I«C CT
Utah Pum Ston

Tld

oss
W W oWlndwlthTaxC

Y W o Wind without Tax C

0 W oCombtamiC d«CT

M W oCCCTCcnvnt

I oQal
N W oIG CC
G W oFBCud

Wo 1«C CT
ToUI

ass
T limmnUt
0

T ComUncdC CT

A Cod
L 1«C d«CT

Stcn

TKd

Incremental Winter Capacity (MW) of Resource Additions

1994 1225 122i I22Z iw 1222 20CO 2001 2003 21B6

24.4 25. 0 24.1 26-5 36. 8 46. 0 535 53.7 692 823

2009 2SU Tod

69.2 66.4

2U

8.9

25.0

10.1

^1

14.1

3010

32SJ

19.1

MJ

20.1

n s.i

l6*.l

25.1

37.8

111J

26^

U.7

263

693,

50.7

813

74.6

27.1
WJ

66.1

472.»
5MJ

485

u 1.2 3.9 5.0 6.2 4.? «J

u

35.1

IJ,

3U

3.9

42.1

3M U3

Annual Winter Ptak Capadty (MW)
Nattv Lf»d

S FtanSal-
Y DSR
S Tot^ a^uinmanto
T

E Existing Gcmintion
M RnnPuichuM

NcwRcaoutcu

L Total RNounf
A

R ResCTvn

RMCTVC MugtnOlM) (%)
Capadty Bdow 15% RM

7<97
u«

-35
aaw

90«
980

0

uou

7681
1395

-71
9005

9322
1071

0

103W

12-10 1388

13. 7 15.4

117

42.1

781
U4S
-114
wu

9382
867

0

102U

123«
13.7
115

sja

50.6

seas

3SU

8067

1245
.IM
nw

9402

816

302

10520

1371
15.0

A3.

63.1

63.1

82U

1245
. -227
9262

9555

817
302

1D674

1411

15.2

4.9

76.0

118.1

1M.1

8427

1245
-see
wa

9557

797
420

limt

1406

wa

<J

M.O

57.8

M.7
182J

8632

1195
-38»
9438

95M
773
517

108M

1415

15.0

i.4

t.6

I4U
22».l

8M2

1195

-476
9Stl

9571
76t
659

IDWt

1433
15.0

UJ

132.4

563.9

217,6
<13.»

9273
1195
-608
9Mtt

9582
317

1441

11340

1478

15.0

176.0 154. 4 I32A

29. A 614.0

2»M

97»5
887

-7M
»8U

»S89
312

1470
11371

1482
15.0

128.3
a%.?

10389

687

-939

10137

9184

262
2213

I165»

1519

15.0

14.?

472.9
620A

11206

437
-ion
loan

9196

262
2700

121M

15SS

15.0

577.1
0.0

0,0

0.0

0.0
<77.9

0.0
0.0

0.0

.0
isssja

1071^
0.0

477.9

0.0

12214

0.0
1000.0
3771J

I/T/W us n< ft



PadfiC r

PidfiCoip RAMFP-3

RAMPP-3 Technical A ndix: Modelin

Load = m Gas = Ig DSR = md Coal = ac Renewables = ai

Pa e # 6- 14

Case # 16

DSR
OWC Wind with TtxC
OWC Wild without T»x C

0 OWCCtolhomlI
w owe Co i
C OWCCo 2

OWC Gnnirinad C d*CT

OWCCCCTCocv«n
OWCSIm «C d«CT
OWC Ston

Told

DSR
Ullh Wind with TuC
Utah Wind without Tax C

UtihGeothtnnai

Uuh Solar
U UuhCo 1
T Uuh 2
A UullComWlltdC d«CT
H UUhCCCrClxxot

UuhCotl
UUh 1C CC
UuhFBCMl
UUhSta ItCydeCT
Utah Stfli

Told

OSR
W W WtadwilhTuC
Y WyoWadwltlwutTuC
0 W oComUmdC CT
M W CCCTConnn
I WyoOal
N W IGCC
G W FBCod

W am e d«CT
Told

C6R
T lini-bte
0

T CombintdC d»CT
A end
L Sta teC .CT

Ston

Tfd

NattwLowt

S Pumped Stongc
Y HmiStIn
S Non-FinnSdf

T DSR
E Told It«|«licnait»
M

Existing Gcncnuon
L HnnPurchaNB

A Non-Finn Purchuu

R N«wR<wurce»

Total Ruoucea

Cumulative Annual Energy (MWa)

1281 J.2S5 122S 122Z IW8 U22 2S2! 221 222 2QQ6 228 SSU

1U 2S.7 39.0 54J 74.0 89.6 107.< I25.I IS5.4 191^ 218.8 2U.4

249.8 24»A 3475 3953 3953 3953 399.0 421.9 424.9

0.1 1.4
UJ 25. 7 MjQ 304^ S2XI *3ff. l 501. 7 S20. * 550. 7 59&S *40Lt 670.7

6.» 15^ 27.< 43.* tl.2 783 ».l 114^ 14&9 199.7 2<Z» 2W2

&.

1.4

1M

It

27.*

6.1

43.«

11.0

iU

1U

7U

21 .t

72
iau

vs

34.0
ua^i

32.6

516,8

74.0
73».7

t33

543>» I10U 112)^

7<.0 93.7 94.8
817A 1U1. 1 ltt2.3

eos 76.4 91.2

1. 4 2.4

2A 03

u

7Z5

»A

5353
312

103
420
-21

7S47

(776
MS
128

7549

<M

5<84
ill

1480
431
-43

7(U

ess
644
133

7664

72.5

56Q
309

1438
St
-73

7(72

7037
<S2
183

7672

1U

108.9

249.8

3M7

5759

310,
I4SS
3«9

-109
7784

6987
435
147
249

77M

11.9

152.1

249.8

401.9

saw
309

1455
334

-152
7U«

71107
411
IS
249

7849

2M

1»3

3475

536^

6024
307

1477
315

-189
7W4

7015
«a
in
347

7946

Vt

vas

3S63

71
63AO

6207
316

1456
30)

-231
8049

TOM
393
177
402

80*3

3U

271.9

3953

34.0
701^

6322
350

1434
307

-272
8141

7143
388
195
429

8155

43J

347.8

3953

fl6.8

74.0
U33.9

6634
<01

1410
474

-3t8
asn

7058
364
177
9M

8585

wja

451^

399.0

7U 91.2

53&0 CT2.8

421.9 424.9

543. 9 IIO«.6 1120^

74.0
14U.1

W87
399

1220
528

-<S1
8(U

7130
361
190

1016
8(97

93J1
2160J

7411
42S

1049
533

-538
8874

67W
33t
131

1622
asw

9«.2
2254.2

Twe
428
841
427

-413
901

6926

342
186

1641
9095

1/ff/W t3*PM 1^



PadfiCor RAMPP-3 Technical A endix: Modelin Pa #6-15

F.dfiCoip RAMPP-3 case * 16

Load = m Gas = Ig DSR = md Coal = ac Renewables = ar

DSR
OWC Wind with Tax C
OWC Wind without Tax C

OWCGeolhnnuI
0 OWCCogenl
W OWC Co «n2
C OWC Combined deCT

OWC CC CT Convt

OWC Slmpl* Cydt CT
OWC Pum Stong*

D5R
Ulth Wind with Tax C
Utah Wind without T«« C
Utih Geothennal

UtlhSolu
U UtlhCogenl
T Utah «n2
A UfhCombilud d«CT
H Ut^lCCCTConvut

Utah Coal
Uuh 1C CC
UtlhFBCod
UfhSlm 1« CT
Lft^tPum Ston .

DSR
W WyoWlndwthTuC
Y Wyo Wind without T«x^
0 W CombindC «CT

M Wyo CC CT Convmt
I W Qul
N W 1C CC
G W FBCoal

W Sta te deCT

Total Svstem

Nattntoad

Exlrtln Geiwnhon

NewRuouroa

DSR

Annual CumulaKve Capadty Factors (%)

12Sll221224122Z122812222niB21!ffl. 2!ffi2Silfi2a!S2ffl2

50. 0 51. 0 52. 0 54. 0 54. 0 48. 0 45. 0 43. 0 43. 0 43. 0 4ZO 42.0

82.0 82. 0 82.0 810 82. 0 810 83.0 88.0 88.0

76.0 79.0 82.0 83.0 84.0 M.O 77.0 76.0 74.0 72.0 71.0 71.0

91.0 91.0 91.0 91.0

18.0 18.0 18.0 18.0 18.0 18.B

76.0 81.0 89. 0 92J) 93. 0 <0.0 92.0 91. 0 90. 0 89.0 88.0 87.0

71.4
74.6

58.7

71.4
719

60.6

71.8
75.0

63.9

71 .<
74.1
8Z5
66.4

71.«
73.3
815
U.9

715
73A
82.6
61<

71.9
74.1
77JS
S92

71J
74.6
45.1
57.1

T1S
73.7
6&4
5?1

71.4
74.4
69.1
S7S

713
74.0
733
573

71.4
753
«0.8
37.2

adftMStfJic
l/VW t^4 FM l|l



PadfiCorp RAMPP-3 Case # 17

50-year

NPV

at 8.8%

UM1

50-yeai
Annual

Growth

Rate

Gtt

0.64

Load = m Gas = Ig DSR = md Coal = ac Renewables = sr

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Custnmere (OOO's)

Net Elechric Plant ($M)

Net Conservation Assets <$M)

1221

5,632

5,094

1^09

7,763

57

1225 1221

5, 740

5. 192

1,322

8, 191

1)3

1SB2 1998 1S$2 2fififl 2Qfll am 2006

5, 888

5.297

1. 336

8,672

176

5,949

5,382

6, 037

5, 463

6, 134

5,551

6, 276

5. 647

6, 349

5.748

6,585

5.962

6, 835

6, 187

2008 2012

5. 653 5. 783 5. 960 6, 058 6, 189 6, 323 6, 506 6, 621 6, 933 7, 287 7, 711 8, 297

21 43 73 109 152 189 231 272 M8 451 538 613

7, 173

6,494

7, 684

6, 963

1, 350 1. 368 1, 391) 1. 416 1, 439 1. 487 1, 560 1, 634 1, 725

9, 065 9, 622 10, 305 11, 064 11, 898 13, 219 14, 967 17, 533 19, 912

243 328 427 532 629 757 880 937 K76

^a
&J

Q.
2^

n
Q
->

s
-3
tn
UJ

^
ST
pl
»-.
n
f"

46,878 3. 92

QJSI

3. 26

-0.13

Utility Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

2, 135

2, 135

47.8

47.8

1. 631

1,631

2,266
2, 192

49.8

48.2

1. 714

1,657

2, 339

2, 188

50.1

17.2

1.751
1,638

2, 405

2,175

510

46.1

1, 782

1, 612

2, siy

2, 202

S2A

46.0

1,841
1, 611

2, 664

2,254

54.8

464

1, 917

1, 622

2, 783

2, 277

563

46.0

1, 966

1, 609

2, 909

2, 302

57,6

45.7

2, 022

1,600

3. 123

2, 312

59.8

443

2, 100

1, 554

3, 699

2,176

68.3

45.7

2, 372

1, 588

4, 295

2, 601

755

45-7

2, 629

1, 592

5, 551

2, 941

91.0

48.2

3, 219

1, 705

y

»-.

x

s

s-

48,444

Notes:

4.03

0.61

3. 21

-0.18

Total Resource Cost
DSR Customer Cost <$M» 38 54 63 83

Levelized (20-year at 8.8%) 0.4 1.0 1.7 2.6

Energy Svc Charge ($M) 38 79 117 158

Nominal Total Resource Cost ($M) 2.139 2,275 2353 2,423

Real 2, 139 2,200 2,201 2,192

Nominal Cost in mllis/kWh 47. 8 49. 7 50. 1 50.5

Reat 47. 8 48. 0 468 45,6

3) 50-year Real Levelized

9. 6 66. 9 85. 2 103. 3 94.5

36 10. 8 20. 0 31. 2 51.2

206

2.542

2,221

51.8
45.3

27. 6 361

2. 703

2, 287

53.9
45.6

2, 839

2,323

55.3
45.3

45.8

2, 986

2363

56.8
45.0

3, 241

2^98

58.9
43.6

4) 50-year Real Levelized

82. 8 93. 4 85,1

803 1110 149,9

66. 1 96-4 1233 141.1

3, 876

2,595

67.0

44-9

4, 530

2,743

74.0

44.8

5, «42

3,095

89.6

470

^
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PacifiCorp RAMPP-3 Case # 17

Load = m Gas = Ig DSR = md Coal = ac Renewables = sr

Total Projected Emissions

Annual

Growth

Rate 1994 1225

1.05%

0.04%

0.46%

Total Reauirements

GWh 66, 129 67, 137
MWa 7^49 7,664

1996

67, 207

7,672

Total Annual Emissions (100Q Tons)
C02 54,170 54,960 55,957
NOx 139.6 141.4 143.8

TSP 10.4 10.5 10.7

1997

68,214

7,787

55,986

142.7
10.6

Annual System Emission Rates (FoundS/MWhl
0. 12% C02 1,638 1,637 1,665 1,641
-0.93% NOx 4.22 4.21 4.28 4.18
-0.49ft TSF 0.31 0.31 0.32 0.31

122S

68^36

7.B58

56, 131

142.8

10.6

1,631

4.15
0.31

1999

69, 493

7, 933

56,262

142.9

10.6

1,619

4. 11

0. 30

2fliifi

70, 571

8,056

56, 977

119.7

10.6

1, 615

3.39

0.30

2ffl!l

71,324

8,142

57,047

119.7

10.6

1,600

3.36
0. 30

am

75, 143
8^78

60,474

127.4

10.9

1,610

3.39

0.29

2006

76, 107

8,688

61,405

129.2

11.1

1,614

3.40

0. 29

2009

77,684

8,868

65, 467

138.2

11.3

1,685

3.56

0. 29

2013

79,585

9,085

66, 708

140.6

11.4

1,676

3.53

0. 29

^
(U

Q.
B
0

2
^
.
Î
w

si
0
V
3
»-..
n

K.
>

3
CL

s
0
p.
rtl

Emission Rates as Percent o( l9?4 PilSt
C02 100 99.94 101.64

NOx 100 99. 80 101.37

TSP 100 99.06 101.04

20 Year Emissions (1000 Tons)

C02
NOx

TSP

100.19

99. 13

98.50

99.55

98.25

97. 76

98.83

97. 40

96. 82

Average Tota|
60, 366 1, 207^16

134.7 2,694

10. 9 218

98.56

80.33

95. 92

97.64

79.50

94. 86

98.25

80.31

92. 62

98.50

80.45

91. 4S

102. 88

84.30

92. 19

102. 33

83.71

91. 10

M
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PacifiCor RAMPP-3 Technical A ndix: Modelin Pa e # 6-18

PadHCoip RAMPF-3 Case # 17

Load = m Gas = Ig DSR = md Coal = ac Renewable? = sr

DSR
OWC Wind with T«»C
OWC Wind without Tax C

OWC Ceothermal

o owe i
W OWCCa 1
C OWC Combined C dc CT

OWCCCCTCmvot
OWC 1«C cteCT
OWC Ston

ToUI

DSR
UUh Wind with Tax C
Utah Wind without Tax C

Utah Gcothanul

UlahSolu
U UUh I
T Ut»k0> 1
A Utah Combined C eCT

H UuhCCCTConvnt
UUhQaI
UUl 1C CC
UuhFBCfl
Utah IcC CT
Utah Pum Stan

Toal

DSR
WW o Wind with T«xC
Y o Wind without Tax C

0 W oQxnktoadC d»CT

M W oCCCTConvnt
I W oQal

N oICCC
G W oFBQul

Wo teC deCT
Total

DSR
Rennnbl*

CombinedC deCT

Cod
C d»CT

Ston

Totol

Incremental Winter Capacity (MW) of Resource Additions

199^ I99g 1S2S 122Z 1292 1222 20og 2221 25ca 200^

24. 4 25. 0 24. 1 265 36. 8 46. 0 535 53. 7 692 82J

29.0

us
29.0

36.8

36.0

46.0

45.0

2S22

69.2

sail Tod

66.<

24.4

8.9

uja

10.1

Z4.1

14.1

275.6

uu

19.1
29.0

t4->

71A USA

20.1

36.0
25.1
45.0

70^

l»L7

163

29.0

29.0
13.0

as.o

130.7

265

29.0
IZ.C

Ml

50.7

au

74.t

64.1
133A

66.1

435.9
»u

ws

U 10.1

1. 8 1.2

tu

3.9

4U

5.0
29.0

56.1

6.2
36.0

70.1

4.»
t5.0

5t.l
sss ia<

63

2».0

6A

29.0

427.9

3535
BU

125

!9.» 587,8

104J

19.1

90J
7<U

19.1

5ZO

101U

17.7

1A

35.1

u

3A3

3.9

42.1

3M 36J

Arupul lUnterEeak Capacity (MIQ
NattwLori 749? 76B1

S BnnS.lu 1395 1395
Y DSR -3S -71
S Totel R^utwmmta 8857 9005
T

E Existing Gencntton 9088 9322
M RnnJPiuchuu 980 1071

New Rcsouma 0 0

L Total Ruoiuna 10068 10393

fc

R RMCVU 1210 1388

RCNTV Mupn (RM) (ft) 13.7 15.4
Capaoty Bckw 15% RM 117

4U

7W1
UtS
-114

90U

9382
U7

0

10249

12M
13.7
115

sco

50A
87.0

27SA

nis

K)67
I2t5
-164

9148

9402

816

363
losai

1371

15.0

4U 4M

63. 1 76.0

10».0 135.0
U3

171. 1 2S3J

B244
12t5
-227
»M2

9555
817
471

10843

1444

I5.t

M27
1Z4S
-3C3
W6»

9557
797
650

11004

I<05
15.0

3SJ

86.0

.7.0
7S1

2UA

8632
1195
-389
9438

95«
773
807

111U

1415

15.0

35.4

86,6

1110
35.0

56.1
2OT.7

8842
.

I 195

-<76
9561

9571
766

1010

1U47

1433
15.0

1U

132.4

427.»

3533
913A

9273
1195

-U8
9MO

9582
317

1792

11691

U7S
15.0

1M

176.0

19.1

154.4

29.6 5»7.1

20SA

9785
887

-7M
98M

9589
312
ra

tl?22

1402
IS.O

154.<
S%A

10389

687

-939

10U7

9184

262
25«3

120(»

151 ?

15.0

17J

132.6

52.0

43S.9
<aas

II206
437

-ion

10572

9196

262
30S1

1250»

1585

15.0

577.1
110.0
sa.o
13.0
0.0

425.1
0.0

0.0
0.0

500.0
16U^

390.0
110.0
58.0
12.0

0.0
0.0

0.0
0.0
0.0

10973

0.0
0.0

0.0
499.9

2UM

10t.l

110.0
58.0

0.0
0.0
aa
0.0
0.0

0.0

2711

ism2

529.0
425.1

0.0
10973

0.0
9«.»

illZS

indawr. ^. add i/ff/M fcis n« t^i



PacifiCor

PadHCorp RAMPP-3

RAMPP-3 Technical A endix: Modelin

Load = m Gas = Ig DSR = md Coal = ac Renewables = sr

Pa eft 6-19

Case » 17

DSR
OWC Wind with Tax C

OWC Wind without Tuc C

0 OWC Geothunul

w owe i
C OWCCog«n2

OWC Combined C eCT
OWC CC CT Convert

OWCSta .C CT
OWC Sun

Told

DSR
Utah Wind with Tax C
Utah Wind without Tax C

UuhGeothennal
UlthSolu

U Utah Co I
T UtahCogen2
A UfhCombilud CT
H UUhCCCTCanvut

UukCod
Uuh 1C CC
UuhFBCod
UuhStol I* CT
Utah Sun

Told

D6R
W Wind with Tax C

Y Wyo Wind without Tax C
0 W ComUnidCydaCT
M CC CT Conwrt

I WyoQul
N W oIGCC
G W FBQul

W oSlm . deCT

Told

D8R
T Rcwnble

0

T CombtnedC CT

A CBtl
L Sim It C CT

Ston

ToM

Native L<ud

S Fump^ Stony
Y HrmSd-
S Non-FlnnSaln

T D6R
E Total Reqdi-cnto
M

Exlrttng dntntton
L RnnPurdUNB

& Non-Finn PurduNa

R NewRnourcu

Total Rauan-

1994

1Z3

Cumulative Annual Energy (MWa)

12S6 122Z ISSt 1282 22a 2501

3.7 39.0

1Z3

M

25.7

15^

39J>

27.4

515
6.9

228.0

UM

414
in.2

74.0
15.5

zaa

317J

61.2
22.8

89.6
2U

264.7

3ao^

78J
38.6

107.4
26^

6.9

3217

4*U

96.1
38.6
W2

125.1
V,!
13.8
10.8

351.7

517^

1142
38.6
20.4
10.1

2B!3

155.4
262
13.8
lO.t

351.7

557.5

T. W.9

38.6

20.4
9.5

2m

\yis

263
13.9
103

35«.0

5M.O

199.7
38.6
20.4

9.5

2BB 2212

2IU 2U.4
26-3 26.3

13.9 13.9
11.0 11.4

375.7

03
64&»

378.0

\s
»7s.a

24Z« 277^
38.6 38.6
20.1 20.*
93 9.6

u

1.4

1M

Z4

27.t

6.1

sa.t

11.0
IIU

>u

16.9
228

11U

21.4
3U

t«.»

27.0
38A
10^

10.4
191.7

32.6
38.6
203

3912

76,1
6B&7

435
38A
20.4

419J

76.1
7<M

60.0
38.6
20.4

95U) lUOS.t

872
135U

94.3
IUS.7

76.« 91.2
38A 38.6
20.< 20.<

u

2BA

u

433

&.1

713

au

5353
312

1483
<20
-21

7S<7

i776
6*5
128

7549

UJ

5484
311

1480
431
-0

7663

«887
644
133

7664

72.S

5661
309

1438
3»
-73

7672

TVS
452
183

7672

2L2

108.B
273

200

3*42

5759

310
I4S5
370
-109
778S

«964
4M.
146
255

779»

39.7

152.1
61.1

228J)

441^

5890
309

1455
355

-152
7857

6988
411
182
289

7870

6(U>

1893
103A
264.7

5S7.4

6024
307

1477
313
.189
7932

6995
«B
178
3«8

79U

7M

sos
130.7
322J

Ma.»

6207
30t

I«5t
315

-231
8054

7065
3ffl
157
tS3

BOW

n^

271.8
178^
351.7

I0.<
612^

6322
320

1434
337

-272
8141

7062
388
164
540

8154

102.5

347.1
177.9
351.7

3912

7U
134SJ

6634
404

1410
477

-348
8577

7050
364
179
997

8590

11M

W3
178.0
354.0

419.3

76.1
i*ao^

6987
102

122D
528

-151
8M(

7136
3(1
174

10S
8700

13M

53U
I7>5
37^7

150J

612.8
179^
378.0

95U 1005.6

87.4
Z137A

?m
417

100
533

-538
88U

95.8
2271.4

7998
427
841
130
^u
wu

tan 6915
336 345
144 in

I5W lt58
W»0 9097

nd-i iram fatni a



Pacifi or

PadfiCorp RAMPP-3

RAMPP-3 Technical A n ix: Modelin

Load = m Gas = Ig DSR = md Coal = ac Renewables = sr

Pa eft 6-20

Case # 17

Annual Cumulative Capacity Factors (%)

1994 1995 1996 1997 1998 1999 2S2! 2221 2SS2 2006 22E 2013

DSR
OWC IVInd with T«xC
OWC Wind without T»x C
OWC Geothmmak

0 OWCCogml
W OWC Co  n2
C OWCComblntd d«CT

OWCCCCTConvot
OWCStot . d«CI
OWC Pum Storage

50.0 51.0 52.0 54.0
23.0

82.0

S4.0
23.0

SiO

48.0
S.O

82.0

15.0 43.0
a.o 23.0
23.0 23.0

83.0

82.0 810

U.O
23.0
23.0
80.0

52.0

43.0

23.0
23.0
79.0

83.0

4ZO
23.0
23.D
84.0

88.0

<zo
23.0
23.0
87.0

88.0

DSR
Ut»h Wind wiA Tax C

Utah Wind without Tax C

Utah Geothannal

Utah Solar
U UfhCogail
T Utlk «n2
A UtahCombuMd cteCT

H UfkCCCTConvm
Utah Gal
Utah 1C CC
UtthFBCnl
Utah Sim 1« d«CT
Utah Fum Ston

76.0 79.0 82.0 83.0

35.0
84.0

35.0
80.0
i5.0

77.0
35.0
35.0

7«.0
35.0
35.0
83.0

74.0

35.0
35.0
79.0

72.0
35.0
35.0
78,0

71.0
35.0
35.0
77.0

71.0
35.0
35,0
80.0

18.0

91,0

18.0

91.0

18.0

91.0

17.0

91.0

18.0

DSR 76.0 81.0 89.0 92.0 93.0 93.0 910 91.0 90.0 89.1) 88.0 87.0
W W oWlndwithTuC 35.0 35.0 SS.a 35.0 35.0 35. 0 35.0 35.0 35.0
Y W Wind without Tax I. - 35/1 35.0 35.0 35.0 35.0 35.0

0 WyoCombimdC d<CT
M WyoCCCTQmmn
I W Coil
N W 1C CC
G W FBCod

W Sim te deCT

Total Svatem

N»UmLo«d 71.4 Tl.t 71.8 71.4 71.4 TIS 715 71.5 TIS 71.4 713 71.4
Exktin Guicntfan 74.« 73.9 7S.O 74.1 73. 1 732 739 73.8 73.6 74.4 74.1 75.2
NewRnourca 703 61.4 56.< M.1 535 53. 6 W5 62.4 54.3
DSR 58.7 60.6 635 ».4 66.9 62.4 591 57. 1 57.2 575 573 57.2

md^f. np. fac VP/W ua n* i?i



Case # 19
PacifiCorp RAMFF-3

SO-year
NFV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

1%1

0. 64

Load = m Gas = Ig DSR = md Coal = nc Renewables = sr

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net ConservaKon Assets ($M)

Mil

5.653

21

5.094

122S

5,783

43

5. 192

1.309 1J22

7. 763 8, 193

57 113

ISSi

5.960

73

uaz

6, 058

109

UM

6, 189

152

1SS2

6,323

189

2QQfl

6,506

231

2001

6, 621

272

2fl(U

6, 933

348

Zl»

7, 287

451

5,297

1, 336

8, 678

176

5, 382

1,350

9.047

243

5, 463

1, 368

9, 56»

328

2QQ3

7, 711

538

2BU

8, 297

613

5.632 5, 740 5,888 5,149 6,037 6, 134 6, 276 6,349 6, 585 6. B35 7, 173 7,684
5. 551 5,647 5, 748 5.»2 M87 6.494 6'963

1.390 1, 416 1.439 I."? 1. SI>0 1/6:M '.72S

10. 150 10,709 11,392 12,478 13, 646 15, 644 18, 056

427 532 629 757 880 937 876

"s
(U
p.
§
s

s
^d
]-a
u

51
r>

I
»-.
n

p*

46,901 3. 99

0. 57

3, 32

-0.07

Utility Cost
Nominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWh
Real

Nominal Average Customer Bill ($)
Real

2, 135

2,135

47-8

478

1, 631

1.631

2,266
2.192

49.8

48.2

1.714
1,657

2339
2. 188

504

47.2

1, 751

1,638

2. 404

2,175

510

46.1

1, 782

1.612

2, 518

2, 203

526

46.0

1, 841

1,611

2, 665

2, 255

54.S

46.4

1. 917

1,622

27&4

2, 278

56.3

46.0

1, 967

1,609

2. 909

2, 302

57.8

45.7

2, 022

1.600

3, i6y

2, 346

60.7

449

2. 131

1, 577

3, 656

2, 448

67.5

452

2, 344

1, 570

4, 334

2, 625

76.2

4h 1

2, 652

1,606

5,471

2. H98

S9.7

47.5

3, 172

1, 680

re
9
&.
>-.
x

0
p-
rt>

48,467

Notes:

4. 09

0. 67

3. 27

-0. 12

1) $M = millions of dollars
rod nc *r llnuictal

Total Resource Cost
DSR Customer Cost <$M)

Levelized (20-year at 8.8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost UM)

Bail

Nominal Cost in mills/kWh
Beat

2) General Inflation Rate is 3AO"/» annually

38

0.4

3.8

2, 139

2,139

47.8

47.8

5.4
1.0

7.9

2.275

2,200

49.7

48.0

6.3

1.7

11.7

2,353

2, 201

50.1
468

8.3
2.6

15-8

2, 423

2,191

50.5

45.6

96
36

206

2, 542

2,224

51.8
453

66.9

10,8

27.6

2. 703

2,287

53.9

456

85.2

20.0

36.1

2, 840

2J24

55.3
45.3

103.3

31 2

45.8

2, 986

2363

56.8

450

94.5

51.2

661

3, 287

2.433

597

44.2

ti2.8

80.3

96.4

3,833

2. 566

66,3

44.4

934

111.0

12.3.3

4, 56B

2, 766

74.6

452

85-1

149-9

141 1

5. 7&2

3.053

tj74

463

3) 50-year Real Levelized
Uhlity Cost in mills/kWh =

4) 50-year Real Levelized
46. 69 Total Resource Cost in mills/kWh = 45. 63

1/Z6W 2MPM

^1
&)

n>
=tt

y
N



PacifiCorp RAMPP-3 Case » 19

Load = m Gas = Ig DSR = md Coal = nc Renewables = sr

Total Projected Emissions

"s

 

B
Q
-t

Annual

Growth

Rate 1221 1225

Total Requirements
GWh 66, 129 67, 137
MWa 7^49 7,664

1226

67,207

7,672

Total Annual Emissions (1000 Tons)

0.62% C02 54, 170 54, 960 55, 957
-059% NOx 139. 6 141.4 143.8
0.25% TSF 10.4 10.5 10.7

122Z

68, 240

7, 790

55,971
142.7

10.6

Annual System Emission Ralw (Founds/MWhl
-0.36% C02 1,638 1,637 1,665 1, 640
-1.61% NO* 4. 22 4.21 4.28 4. 18
-0. 75% TSP 0.31 0.31 0.32 0.31

122S

68, 827

7,857

56, 116
142.7

10.6

1,631
4.15
0.31

1999

69, 458

7,929

56,229
142.8

10.6

1,619

4.11

0.30

aina

70^88

8,058

56,979
119.7

10.6

1,614

3.39

0.30

2001

71, 263

8,135

56,938

119.3

10.6

1^98

3.35

0.30

2sm

74,810

8^40

58^03

120.5

10.7

1^64

3.22

0.29

Zflflfe

75, 800

8,653

59, 293

121.9

10.8

1,564

3.22

0.28

MSB

77, 745

8,875

60, 640

123.5

10.9

1,560

3.18

0.28

2SU

80,207

9, 156

61,327

124.3

10.9

1,529

3.10

0.27

s
"a
.fl
(Jj

5i
n

I
»^-
n
IU

n>

I
f-

x

&

Emission Rates as Percfflt Of 1994 PilSt
C02 100 99.94 101. 64

NOx 100 99.80 101. 37
TSP 100 99.06 101. 04

2B Year Emissions (1000 Tons)
C02
NOx

TSP

100.13

99.04

98.43

99.53

98. 23
97.75

98.83

97. 40

96. 84

98.54

80.31

95.88

97.54

79. 30

94.50

95. 47

76.30

90.69

average lillal
58,274 1, 165, 482

128. 1 2^61

10.7 214

95.49

76. 21

90. 47

95. 22

75. 24

89.22

93.34

73.40

86 6U

V
&*

<:

T

K



PacifiCor

PadfiCoip RAMPP-3

RAMPP-3 Technical A endix: Modelin

Load = m Gas = Ig DSR = md Coal = nc Renewables = sr

Pa #6-23

Cue * 19

DSR
OWC Wijid with Tax C

GWC Wind without Ttx C

OWCG<oth«nn«l
o owe i

W OWC 2

C OWCComUned d«CT

OWCCCCTComvut

OWC CT

OWC Ston

Tout

DSR

Uuh Wtod with Tax C
Utah Wind without Tax C

Utah Gwthcnal
UbASoln

U Utth nil
T Uhh 2
A UtahCombuwdC CT

H UtahCCCTCommrt

UuhCi»l
Utah 1C CC
UfhFB&al
Utah kC CT

UtehPum Stnn

Toal

DSR
W o Wind with TaxC

Y W o Wind without Tax C

0 W oQxnbtawlC CT
M oCCCTCanvut

I oCod
N IGCC
G W oFBCoal

Wo Ie CT

ToU

DSR
T R«nnnU«

0

T Combu«dC CT
A 0«1
L I«C d«CI

Ston

Told

Incremental Winter Capadly (MW) of Resource Additions

U21 1225 122t 122Z 1228 1222 2m 22!U 22B ZSSS

24.4 25.0 24.1 16S 36.1 U.O 535
29. 0 36. 0 45.0

29.0

53.7 Wl 8U

2SS2

69.2

2013 Totel

66.4

1C* 23.0

9.9 10.1

232.7

24. 1 28»A

-14. 1 19.1

29.0

42.9

29.0 701

29.0

13.0

36. 0 SSf>.6 2».6 273.0

7U

20.1
36.0

12DA 1517 13L7

It! 16S

29. 0 29.0

iin

25.1
45.0

625A 111.?

50.7 74.6

Ill
35U

66.1

<87.»
554J

ws

15.4 55.1

u

K

10. 1 1U.

1^ 3.»

»u

sa
wa

5A.1

6.2

36.0

UJ

4.»
45.0

5S3,

6J 6.4

2».0 29.0

22<^
122A 273J

IU

7U

1»,1

182.0
27S.2
inj

19.1

4U

17.7

1A

35.1

1.2

3U

3J

42.1

3U 4U 49.» 3U 3SA

50A 63.1 76.0
87.0 11B.O 135.0

275.t 44.4

1U 19.1

13U 176.086.0 M.t
87.0 IIZO
7tt2 n.l 556.6 29.i

3U 3U

Annual Winter Peak CaBadtv (MWl

NattnLoul

S RnnSda

Y DSR
S Total Raqulwnwnf
T

E Exutii% Gaiuation
M HnnPurchum

NcrRnoun-
L Toal Rimnu
fc

R Ruuvt

RCNTW Mugin (KM) (%)
Capadty Below 15% RM

74»7 7«81
1398 1395
-35 .71

BUT WOS

90W W22
980 1071

0 0
MOU lOMi

12IU 1388
13.7 15.4
117

41.1

7881

1245
-1U
wu

93K
867

0

«a»

1236

13.7
115

224^
413^ CT.1 255A 2t3^ 28U 9UA 201^

19.1

154.4

273.0

182.0
287J
8W.7

17.7

13U

487.9
inj

8067
1245

-164

914B

9402
816

363
10SM

1371

15.0

M44

1245
;227
9361

9555
817
471

10M3

1«4
15.6

8427
1245
-303
93M

9557
797
650

llOOt

1406

15.0

8632 8842 9273

1195 1195 1195
-38» -476 -t08
94M 9561 9860

9564 9S7I 9582

773 7  317
807 1010 1792

11IC4 113<7 11691

9785 10389 11206

887 687 437

-784 -939 -1071

9BM 10U7 11W72

9589 9184 »196
312 262 262

1821 2564 3052
iina i2»ia 12510

1415
15.0

1433

15.0
1478

15.0

1482

15.0

1519

15.0
1585
15.0

577.1

110.0
58.0
13.0

0.0

1227.1
0.0

0.0
0.0

soo.o
ZWSJ,

390.0
110.0

58.0

110
0.0

0.0

U3A
n.o
0.0
0.0
M

0.0

112.0
500.0

13&U

11X.1
110.0
58.0

0.0
0.0
0.0
0.0
0.0

0.0

27U

ion^
529.0

1340J
0.0
0.0

182.0
1000.0
<ia7

1/T/M fc»PUt^



PadfiCor

FidflCoip RAMPP-3

RAMPP-3 Technical A endix: Mo elin

Load = m Gas = Ig DSR = md Coal = nc Renewables = sr

Pa e# 6-24

Case # 19

DSR
OWC Wind with TuC
OWC Wind without Tix C

0 OWCGuxhcmitl
W OWCCo 1
c owe 2

OWC Combined C dtCT
OWCCCCTConvct
OWCStal .C d«CT
OWC Slon

Tatd

DSR
Utdi Wind with TixC
Uuk Wind wltooul Tix C
Utah Geothetmal

Uuh Solar
U Utah Co- 1

T Ufh 2
A Ulah Combined C d< CT
H Utah CC CT Convut

Utah Cod
UuhffiCC
UUhFBQaI
UtASiai 1«C cllCT
Uuh Ston

TaU

CSR
W W WlndwlttlTtxC
1 W D Wind without TuC
0 W CombindC CT
M W o CC CT Convert

I Wyo&al
N olGCC
C WyoFBCod

W Sim «C ctoCT
Told

DSR
T Ruwwabl*

0

T CamWMllC CT
A Cod
L Sim teC diCT

Ston

TaU

NattwLoad

5 Pumped Stonga
Y BnnSriu
S Nott-FinnSaka
T DSR
E Total Raquliwtnta
M

SdatiRg Gewntioa
L HnnPiuchuf

* Noirfinn Purduau

11 NewRaouro-
TotdR«iwuoB»

1»4

123

Cumulative Annual Energy (MWa)

1SSS . I2SS iw? i»9 '»» 2"" 21)01

25.7 39.0

ass sat 2SS2 2S12

UJ

«.9

25.7

15^

}9<

27.4

5t5
«.9

1925

253.9

43.4
10.2

35S

74.0
I5J

I9Z5

1&LD

61.2
2Z8

35^

89.«
26^

2IU

33U

733
3B6

4U

107,<
26^

6,9

I7iS

4l5J>

96.1
38.6
W2

48^

125.1
262
13.8
10.9

3043

4SOJ

114^
38.6
20.4
10.1

93.8

IS5.4
.lil
13.8
10^

TS?5

in.s
26^
13.8
10.1

218.8 2t4.t
263 2(.3
13.9 13.9
10.4 10.9

781.8 1027^ 1095.2

963LI 1023.*

1.9
12W.1

S0.8
1UL5

148.9
38.6
20.4
9.9

Wl

199.7
38.6
20.4
9.7

93.4

Itl8 277^
38.6 M.6
20.4 20.<
10. 0 10.2

W.7 1043

i.»

I.«

1U

2.4

27A

6.1

99.1

11.0
10^

119^

It.9
2Z8

16&1

21.4
3».6

ini »7.I

27.0 &6
38,t 38.«
W2 20J

4U
353L5

as
38.6
20.4

41.»
40A<

60.0
38.(
20.4

ia.1 10.1
91< 83^

5IU 544J

74.t 91.2
38.6 38.6
30.< 20.4

1.1 It

2DA <33

6.1

715

a.<

S3S3
312

1483
tin
-21

7547

6776
6*5
128

754»

<u

5484
311

1480
431
-13

76&3

6887
6U
133

7664

7U

5661
309

1438
336
-73

7<72

7037
452
183

7672

2U

I08.»
27.3

22&0

%u

5759
310

115S
373
-Il»
7788

6962
434
iso
255

7801

39L7

151.1
61.1

228.0

44U

5890
309

1455
3S3

-IS2
7855

6986
411
1B
2W

7W9

tttt

1W3
103A
264.7

557.*

MM
307

1477
310

-189
79»

6990
vs
180
3fS

7941

7U

sei
130.7
3217

<83.»

6207
x»

14M
317

-231
8056

7S 
393
159
453

8071

M.S

271.»
17S.9
398.1

84S.9

6322
ax

I4M
30
-m
8)M

7029
388
154
577

81U

102.5

347.8
178.1

850.7

4U
1439.1

66M
361

1410
481

-348
8539

7031
364
86

1071
8552

11M

451.2
177.8
875^

41.8
1M6JI

»87
358

1220
538

-t51
wn

7123
361

88
IBM
8M*

13M 150^

53&0 6IZ8
i7t* in^

II27J 1I99J

10.1
943

19W.S

7<U
425

100
532

-S38
M73

6927
336
21«

1410
earn

10.1
13<j

Z1M.O

7998
477
841
452

-619
nss

7006
37t
265

152}
nw

md^ur. itg. nw t/27/W ta»FM Ifi



PacifiCor

PadHCorp RAMPF-3

RAMPP-3 Technical A endix: Modelin

Load = m Gas = Ig DSR = md Coal = nc Renewables = sr

Pa eft 6-25

Case # 19

DSR
OWC Wind with Tax C

OWC Wind without Tax C
GWC Geothannal

0 OWCCogenl
W OWCCogen2
C OWC Combined CydeCT

OWC CC CT Convert

OWC Staple CydeCT
OWC Pumfwd Storage

Annual Cumuladve Capadty Factors (%)

wtiaaivatsaz. issisaswstsai.

50.0 51.0 52.0 54.0
23.0

8ZO

54.0

23.0

82.0

48.0

23.0

82.0

45.0

23.0
23.0

82.0

43.0

23.0
23.0
83.0

82.0

2SS2

43.0
23.0
23.0
78.0

81.0

2006 2!!!B

43.0

23.0
23.0
77.0

81.0

42.0
S.O
23.0
80.0

83.0

15.0

2SU

42.0
23.0
23.0
83.0

39.0

10.0

DSR
Utlh Wind with TlxC
Utah Wind without Tax C

Utah Geothemul

Utah Solar
U Ufh <nl
T UtahCo «n2
A Utah Combined CydeCT
H UtahCCCTComwrt

UtdlCoal
UlthIGCC
Utih FB Coil
UtohSlmplt Cycle CT
Utah Pumped Storage

76.0 79.0 82.0 83.0
35.0

82.0

84.0

35.0

810

80.0
35.0

82.0

77.0
35.0
35.0

82.0

76.0

35.0
35.0
83.0

8ZO

74.0
35.0
35.0
82.0

12.0

72.0
35.0
35.0
80.0

82.0

71.0
35.0
35.0
83.0

87.0

71.0
i5.0
33.0
84.0

91.0

18.0 18.0

5.0
18.0

5.0
16.0

DSK 76. 0 81.0 89.0
W Wind with Tax C

Y Wyo Wind without Tax f _
0 Wyo Combined Cyde CT
MW CCCTConvnt
I o Coal

N 1C CC
G o FB Coal

W o Sim teC deCT

Total Svatem

NlUv. Lo.d n.« ".« 71'8
ExUln Gtnmlion 74.6 73.9 TS-O
NewRuoureN

DSR 58.7 «0.6 <3S

via
3S.O

93.0
35.0

93.0
35.0

92.0
35.0
35.0

91.0
35.0
35.0

90.0
3S.O
35.0

89.0
35.0
35.0

88.0
35.0
35.0

87.0
35.0
35.0

71.«
74.0
703
U.4

71.4
73.1
61.4
66.9

713
73.1
M.6
62.4

71.9
73.9
5«.l
593

715
73,4
57.1
57.1

715
73.4
59.8
57^

71.4
7*3
60.1
575

713
75.4
55.0
57-3

71.4

76.2
49.9
57.2

.pjM
1/Z7/W fc2BFM »
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PacifiCorp RAMPP-3 Case (f 28

Load = m Gas = mg DSR = unc Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Rate 1221 122S

1.26%

0.30%

0.56%

Total Requirtments
GWh 65, 901 67, 014

MWa 7,523 7,650

1996

67, 049

7,654

Total Annual Emissions QQW Tons)
C02 54, 082 54,900 55, 816
NOx 139. 4 141. 3 143.5

TSP 10. 4 10. 4 10.7

1997

66, 742

7,619

55^65

143.2
10.6

Annual System Emission Rates (roundS/MWh)
0.30% C02 1,641 1,638 1,665 1^65
-0.71% NOx 4.23 4.22 4.28 4.29
-0. 43% TSP 0.32 0. 31 0.32 0. 32

1998

67^64
7,690

56,256
144.5

10.7

1^70

4.29

0.32

Emiaaion Rates aa Peicmt flf 1994 Bait
C02 100 99.83 101. 44

NOx 100 99. 70 101. 24

TSP 100 98.91 100.91

20 Yi.ar EmjssJOPS (ICOfl Tons)
C02
NOx

TSP

101.45 101.76

101.43 101.41

101.07 101.01

Avenge Islal

61,812 1,236^39

138. 8 2,776

11. 0 221

1999

68, 451

7,814

56^83

144.7

10.7

1,653

4.23
0.31

100.73

99.97

99.47

20fifl

69, 712

7,958

57,234

120.9

10.8

1,642

3.47

0. 31

100.04

82.04

98.42

ZiiSl

70, 947

8,099

58,717

124.3
10.9

1,655

3.51
0. 31

100.85

82.88

97.33

S&l

73,496

8,390

62,342

132.5
11.1

1,696

3.61

0. 30

103.36

85.25

95.47

2fl!!fi

75, 187

8^83

63,960

136.0

11.2

1, 701

3.62

0.30

103.66

85.50

94. 55

zcaa

77, 298

8,824

67,500

143.8

11.4

1,746

3.72

0. 29

106. 41

88.00

93. 54

2fiU

80,040

9, 137

69,498

148.0

n.6

2

0

1,737

3. 70

0.29

u

0

105.80

87.42

92.12

-s
(U
p.
B
Q
'1

2
"d
>n
UJ

?
n

I
n

e.
>

a
0.

2:
0
0.
(T)

-a
FU

n>
<t
v

Is)
0

1/26/94 3:14 PM[|^l



PacifiCor

PadfiCoip RAMFF-3

RAMPP-3 Technical A endix: M delin Pa eft 6-28

Case #28

Load = m Gas = mg DSR = unc Coal = ac Renewables = ar

DSR
OWC Wind with TuC
OWC Wind without Tax C

OWC Geothmnal

0 OWC Co I

W OWCCo 1
C OWCCointtoedC ckCT

OWCCCCTComcn
OWC 1»C d«CT
OWC Ston

ToUl

Incremental Winter Capadty (MW) of Resource Additions

1221 U25 I22S U2Z 1228 B22 222 2221 20C3 2006

-18, 0 16. 6 57. 9 140. 9 42. 2 72. 1 203 21. 6 43. 0 665

2009

64.9

22U Totd

-141.1

1U.I <7J

1U UA S7A 14dJ» <u Ufc9 *7A 21A u< UA

50.3
115^

3413

WZ4

705.1
0.0
0.0
0.0

-192.1

0.0
0.0
0.0
o.o

391 .>
1288A

DSR -1163 0,4

Utah Wind with Tax C

Utah Wind without Tax C

Utah Ccothercul

UuhSolu
U Utah ml

T Utah 2
A Utah Combined C CT

H UtohCCCTConvat
UukOal
UUk 1C CC
UttkFBCod
Uak teC CT
Utah Pum Stan

Totol 11U 0.*

DSR 12 0.8
W oWtodwllhTtxC
Y o Wind without T»xC

0 oCombtnfldC deCT

M oCCCT Convert

I W oOal
N oIGCC
G W oFBCod

Wo 1»C CT

Totd U DA

DSR I3S5 17.8
T RuwwUc

0

T QnnUncdC d«CT

A Cod
L «C cteCT

Ston

Totd 135J 17J

Annual Whltn Puk Capadh (MWF)
N«av«Lo«l 7497 7681

S BnnSda 1395 1395
Y DSR -136 .153
S Total RmiuirmnniBl 87S7 8923
T

E ExtrtingGenenticn 9088 9322
M HnnPuichua 980 1071

Nnv Ile»o«ncw 0 0

L TotdRawunm 1006B 10399

fc

It Ruuw 13-11 1469

Rauve Margin (RMJ (») 15.0 16^
Capadty Bdowf 15% RM

0.4 (,91 o.< Q2 u 0. 2 130.9 0.7 0.8 0.7

215.9 551.4 150.1

OA 693,

0.9 0.9

0.4

8.9

I23J
oj usj a&i

87.1
769J IS(M

1.0 1.1 1.2 81.9 3.»

499.8

ims
7W.1

^.2

1295

ua^

4.7

o.»

911

0.9

21IJ)

o.»

us

y>i

Tin
12t5
-213
8914

9382

 7
0

lOtW

1335
15.0

211JO

8067
12t5
-t2<
88»

9402
816

0

102U

1329
15.0

43.5

8244
1245

-WI

9022

9555
817

Q

1Q372

1349

15.0

u

73J

1U.»

nil

8427
12*5
.sw
9132

9557
w

145
104»»

1366

15.0

1.1

21.6

473

1133
wu

««32
1195
-set
936S

95«4
773
315

10U2

13M
15.0

1^

23.0

81.9

255.7

215. ? 551.4

»».»

8842
1195
-585

9AS1

9571
76t
531

loau

1414
15.0

87.1

8MA

9273
1195
-»41
9U7

9582
317

1170
110W

1439
14.9

3.9

n.i

150.1

121^

9785
«7

.912
»7(0

958»
312

1310
uai

115»
14.»

C2

(9.9

4,99.9

339.8
909.S

10389
687

-982
101»<

91M
262

1160
11UM

1509

14.9

4.7

14*5

1295

3413

6173

II206
437

-iia
10S15

nw
2(2

2630

12CU

IS72

15.0

320-i
0.0
0.0
o.o
0.0
o.n
».o
0.0
0.0

1546.7
0.0
0.0
0.0

<W.9
23ri.»

102.7
0.0
0.0
0.0
0.0
0.0
0.0
n.o
0.0

IWf

1128.1

0.0
I92.I

0.0
1544.7

n.o
991S

37M.4

!/»/»« MITM »^



PadfiCor

FadfiCorp RAMPP-3

RAMPP- Technical A endix: Modelin

Load = m Gas = mg DSR = unc Coal = ac Renewables = ar

Pa e# 6-29

Case » 28

DSR
OWC Wind with T«xC
OWC Wind without Tax C

0 OWCGcotknmil
w owe i
C OWCCo 2

OWCComUntdC d«CT
OWCCCCTConvtn
OWCSIm . C CT
OWC Sun

ToU

DSR
Utah Wind with TuC
Uuh Wind without Tax C
Utih Gwthanul

Uuh Solar
U UUhCo I
T UtahCogen2
A Utah Coinbwd C eCT

H UuhCCCTConvit
UuhOul
Uuh 1C CC
UuhFBOal
UullSlm 1«C CT
UUh Ston

Totd

DSR
W W WiidwlthTutC
Y Wyo Wind without T«xC
0 WyoCombiludC CT
MW CCCTCon««n
I WyoCod
N W ICCC
G WyoFBQal

W Sim . d«CT
ToU

DSR
T Ruwwtbk
0

T ComUmdC CT
A QMl
L Sim It C . CT

Pumped Ston
Told

NtdvL<»d

S PumpriStongt
Y BroSaln
S Non-Finn Stlea
T DSR
E Total Reqalmacnto
M

fidstfng Genendon
L RrmPuTchaa-
fc Non-Finn Piachaaa

R NewReuiurcM

TotdRnounea

1994

5.6

Cumulative Annual Energy (MWa)

uss lass isz 1228 usa zsaa zea

10.0 61.9 ItSJ 164^ 172.9 178^ 184.0

1343 178J 1783

2sia

195.5

173.5

sai

213^ 230.8

174. 8 178.8

SL*

S«.l

10JI

56.<

 

1.9

56.7

14U

91.8

l&U

911

307^

923

356J

ns

MU

917

3tl0 3M.1

221.7 22U

03
40»9

223.4

2013

2783

178.8

1.6

4SB.7

224^

K.1

0.7

5M

12

5&7

1.7

M.»

22

92.1

18

»u

3.4

22.9
11M

4.0

1V7S

22.9
31X4

4.7

7012 840.7 1298^ K17.1

47.7 »A 1(0.0 122.8
972>( 110TA IUU I7M,*

S3 85.4 87.7 90.1

a.»

a.4

u

«7.6

1.7

1203

u

2393

u

ZS9.1

.u

5353
312

1483
436
-62

7522

676«
«t5
m

7522

(7A

5484
311

14M
<41
-68

7MB

6881
(44
I2<

7649

120J

5»I
310

1U8
364

-120
7653

7019
<S2
183

76S4

239J

5759

310
I1SS
333

-239
7(18

TOW
435
191

7632

259.1

5890
309

1455
293

-259
7688

7104
411
186

7701

3.4

2<8.<

I3<3

402.9

6024
307

1477
274

-269
7813

7101
403
187
134

78Z5

u

274.7

1783

22.9
475.9

6207
334

KM
232

-275
79S<

716»
3SB
208
201

7970

u

281.4

1783

197.8

2Z9
WOA

022
33«

1<3<
288

-281
sow

7134
388
190
399

ani

«M

500.7

17U

7032

47.7
U2S.1

663<
368

UIO
477
-an
asw

TOW
364
68

924
8402

8U

521.4

174.8

840.7

44.4
1581J

6987
361

1220
534

-321
ssn

me
361

80
1059
8595

.7.7

541.9

1718

129U

KIU
212U

7411
430

1043
481

-542
M23

6782
33«
138

1580
8836

Wl

592.6

178.8

1417.4

124.4
23112

7998
4M
841
43

.SSB
9135

6904
370
1S4

1720
9148

VMCM^^W i/iy/w «iiin<»



PadfiCor

PidflCorp RAMFP-3

RAMPP-3 Techni al A ndix: M delin Pa e# 6-30

Case » 28

Load = m Gas = mg DSR = unc Coal = ac Renewables = ar

DSR
OWC Wind with T«xC
OWC Wtad without Tax C
OWC Gtothcmrl

0 OWC Co en 1
W OWCCogcn2
C OWC Combined C d«CT

OWCCCCTConvat
OWCSlnipl«Cyd«CT
OWC Pumped Storage

Annual Capadty Factors (%)

1221I2ffiU24122ZU2S12222S!i!2;2ffl. 22SS22!!6a«S2m

31.0 28.0 66.0 62. 0 59.0 49.0 49.0 47, 0 45. 0 42. 0 40.0 39.0

92.0 92.0 92.0 90,0 91,0 93.0 93.0

DSR
Ufh Wind with T«x C
Utah Wind without Tax C

Utah Geothernul

Utah Sol«r
U UtahCogenl
T UtahCogen2
A UfhComblmdCydeCT
H UtahCCCTConnrt

UfkQaI
Ufh 1C CC
UfhfBCoBl
UtlllSlm 1« deCT
Utah Pum Ston .

48.0 48.0 48.0 49. 0 49. 0 49.0 49.0 49. 0 69.0 69.0 69.0 69.0

91. 0 91. 0 91. 0 91. 0 91.0

18. 0 18. 0 22. 0 21.0 20. 0 24.0

DSR
W W oWlndwithTnC
Y W o Wind without TuC
0 W oComblncdC deCT
M WyoCCCTConmt
I Wyo Coal
N W o IG CC
G W FBCol

W Sim to deCT

Total Svateni

NtUvaLoad

Extotln Genentton

NcwReaourCTB

DSR

M.O 59.0 «0.0 60.0 60.0 60.0 60.0 59.0 92.0 91.0 89.0 87.0

h.<
74.4

4«.l

71.4
73.1

441

TIS
74.8

5t.6

71.4
745

StS

71.4
74.3

35.5

ns
743
9U
49.7

71.9 715
70 74^
637 75.1
48S 48.1

715
715
79.0
59.6

71 .<
74.0
802
571

713 71,4
7SS 75.1
Ti2 65.4
55^ S2^

uacjayjac 1/I7/W fcll FW l|t



PacifiCoip RAMPP-3

50-year
NPV

at 8. 8%

UMt

50-year
Annual

Growth

Rate

CM

0. 72

Load = m Gas = mg DSR = Id Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

System toad (MWa)
Coiuenragon (MWa)

After Conservation

System Load (MWa)
Enei-gy Sales (MWa)

Total Customers (OOO's)

Net Hechic Plant ($M)

Net Conservation Assets ($M)

1221

5, 637

5,099

1225 U2i

5, 748

5, 199

1997 isat isas iaea 2QC1

5. 653 5, 783 5, 960 6. 058 6, 189 6, 323

16 35 54 72 87 106

6, 506 6, 621

121 137

5, 906

5314

5,986

5,416

6, 102

5, 523

6, 217

5, 628

6. 385

5.748

6,484

5,872

6, 758

6. 121

Case # 29

2QQ2 2QQ6

7, 058

6392

wa

7. 434

6,733

2012

6, 933 7, 287 7, 711 8, 297

175 228 277 318

7, 979

7. 233

1,309 1322 1,336 1,350 1,368 1,390 1,416 1,439 1,487 1,560 1,&34 1,725

7. 745 8. 192 8. 685 9, 088 9, 731 10, 419 11. 291 12, 167 13, 652 15. 620 18, 413 21, 210

37 82 150 216 285 312 338 364 422 481 501 481

-a
0

Q.
I
Q
-I

2
^
.?
I

u

?
n

I
»-.
n

Bi

47, 195 3. 95

0.53

3. 21

-0. 18

Utility Cost

Nominal Operating Revenues ($M)
Ral

Nominal

Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

2, 132

2,132

47,7

47.7

1, 629

1,629

2. 262

2,188

49.7

48.0

1, 710

1,654

2339

2,188

50.3

47.0

1. 751

1,637

ism

2,170

506

45.8

1. 778

1, 608

2, 517

2,202

520

45S

i, y4i

1, 610

2, 650

2, 242

53.8

45.5

1, 906

1,613

2,770

2,266

55.0

45.0

1, 956

1.601

2, 850

2.256

55.4

439

1,981

1,568

3, OH9

2, 287

57.6

42.6

2, 077

1,537

3, 701

2,478

66.1

44.3

2, 373

1,589

4, 336

2,626

73.5

44.5

2, b54

1,607

5.556

2, 943

«7,7

46.5

3, 221

1.707

3
&.

s
0
0.
rc

48.099

Notes:

4. 01

0.59

3. 20

-0. 20

Total Resource Cost

DSR Customer Cost (»M»

Levelized (20-yearat 8. 8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost (»M)

Real

Nominal

Real

Cosiinmills/kWh

1) $M = millions of dollars 2) General Inflation Rate is 3.40% annually

37

0.4

2.5

2. 135

2.135

47-7

47.7

5.1

1.0

5.7

2.269

2,194

49.5

47.9

5.5

15

10.9

2351

2, 199

50.1
46.8

76

24

15.6

2,417

2,187

503

455

3) 50-year Real Levelized

6. 6 3»7

3. 1 7.3

20.2

2, 541

2.223

51.8
45.3

24.3

2,681

2,268

53.5

452

35.0

110

28-3

54.7
448

40. 5 46.2

15. 4 252

32.5

2, 809 2, 898

2,298 2,293

55.2

43.7

3, 15K

2^37

57.4
42.5

4) 50-year Real Levelized

44. 4 51.1

39.9 56.0

42. 8 5B.9

65.7
440

730

3, 800 4. 464

2,544 2, 704

730

44 2

5b4

843

74.5

5. 714

3, 027.

867

45y

UHUty Cost in mills/kWh = 45. 73 Total Resource Cost in mills/kWh - 45. 28
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PacifiCorp RAMPP-3 Case # 29

Load = m Gas = mg DSR = Id Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Rate

1.43%

0.45%

0.55%

1221

Totftl pequiiemcnts
GWh 66, 156

MWa 7^52

122S

67, 198

7,671

1996

67,277

7,680

Total Annual Emissions (1000 Tons>

C02 54,179 54, 978 56,033

NOx 139.6 141.5 144.0

TSF 10.4 10.5 10.7

1997

68,600

7, 831

56, 218

143.0

10.6

Annual System Emission Rates (Pounds/MWh)

0.29% C02 1^38 1,636 1,666 1,639
-0.73% NOx 4.22 4. 21 4.28 4. 17

-0.63% TSP 0.31 0.31 0.32 0.31

Emission Rates as Percent of 1994 Base

C02 100 99.90 101.70

NOx 100 99.74 101.43

TSP 100 99.00 101.12

20 Year Emissions (1000 Tons)

C02
NOx
TSP

100.07

98.75

98.09

1228

69^89
7,944

56, 789

143.8

10.6

1,632
4.13

0.31

99. 65

97.94

97. 24

Average IBljll

63, 320 1,266, 401

141.4 2,827

11. 1 222

1999

70,684

8,069

57^44

145.4

10.8

1,623

4. 12

0.30

99.06

97.49

96.78

2Bfla

71,666

8, 181

57, 877

121.5

10.8

1,615

3.39

0. 30

98.61

80.34

96.18

zixa

73, 111

8,346

59,685

125.6

10.9

1,633

3.44

0. 30

99. 68

81.42

95. 12

2!!B2

77,202

8,813

64,493

136.4

11.3

1,671

3.53

0.29

102.00

83.71

92.76

2!!fi4

78,691

8,983

66,068

139.7

11.4

1,679

3.55

0.29

102.52

84.12

92. 18

2009

80, 172

9, 152

69,730

147.9

11.4

1,740

3.69

0. 29

106.20

87.44

90.79

2013

83, 220

9,500

71,987

152.8

11.6

1, 730

3. 67

0. 28

105.62

87.00

88. 69
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PadfiCor

FacUlCoip RAMFP^

RAMPP-3 Technical A ndix: M delin

Load = m Gas s mg DSR = Id Coal = ac Renewables = ar

Pa e# 6-33

Case # 29

Incremental Winter Capacity (MW) of Resource Additions

DSR
OWC Wind with TlxC
OWC Wind without Tu C
OWCG«otk«m»I

0 OWCCo 1
W OWC 2

C OWCQ)mtu«dC d«CT
OWCCCCTCCTivnt
OWC 1«C ckCT
OWC Ston

ToU

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothcnul

UuhSoIu
U UfhCo I
T UuhCo 2
A UtahCombii«dC CT

H UtohCCCTConvn
UUllQaI
UUhIGCC
UfilFBCod
Uuh toC CT
Utah Pum Ston

Tdd

DSR
W o Wind with Tax C

Y o Wind without Tax C
0 W CambtaedC d«CT

M W oCCCTCuivot
I oCoal

N oIGCC
C W oFBQal

Wo teCd. CT
Tdd

DSR
T RtinnU*
0

T ComUnedC CT

A Cod
t l«C CT

Sun
Told

1221

15^

199J

T. 9.Q

im issz. sm isat ssssi isai as& isat

18.1 16.4 16. 1 115 125 13.3 282 38.4

2009

34.1

2013 Total

32.9

160. 0 20.9

1W.7
16.4

15^

7J

us

9,8

la. i 381J 37.0 27J IU UJ 28^ 3M

10-< U-5 8.5 17. 8 12^ 1U 283 43-0

168.9

203J)

39.6

331.1
36U

29.6

252.1 Wia 128.0 456.2 SfS

7J

1.4

?.a

1.0

11U 1U

u III

BJ

n.2

175.4 l«4.»
1»S 177A

159A
2M. A 84B.1

27 11 2.1 5.9

17U)

9S

MM

8.7

2SU

7S

1A 1.0

23.9 !».»

0^

a.9

a.» as

Annual Winter. Peak Caoadtv (MWl

NlttmLoul 7497 7681
S RimStka 1395 1395
Y DSR .24 .53
S Totri R«iuuwn«nf WW 9023
T

E Existing Gmemtioo 9088 9322
M RnnFurchaNa 980 1071

New Rcsoucea 0 0
L Total Rmourcw 100U 10393
fc

R R»ww 1199 1369
Renrv Mugin (RM) (*) 135 15.2
Capadty Below 15» RM 130

a.»

78»I
1245

-82
W44

9382
W7

0

l02»

12)4
13J

152

(U

28.1

3647

39U

8067
1245
-110
9202

9402
816
365

10583

1379
15.0

0^

2«,»

20.9

41.7

1244
1245
-135
(BSS

9555
817
386

I07M

1402

15.0

2.7

32.0

16.4

I75A
223^

8427
1245
-167
»so»

9557
797
577

ia»i

1425
wa

2.1

zu

164.8

1MA

8632
T. 19S

-193
96M

9564
773
742

non

14A4

15.0

2.1

27.9

252.1

2»U

8842
1195
-221
98K

9571
7W
994

11331

1SI3

15.4

5.9

62.4

660.0

159.8

sau

9273

1195
-284

10184

9582
317

1814
11713

1527
15.0

9ja

M.4

I28J)

21BA

9785
887

-374
102W

9589
312

1942

1UU

1544

15.0

8.7

82.4

7S

7D.O

656. 2 2285

1M.»
W7.S

10389
687

-456
10620

9IM
262

2767
122U

1592
15.0

331.1

u»^

11206
437

-526
11117

9196
262

3327
127U

1666

15.0

254.7

0.0

0.0

0.0
1973

21X.7
0.0

0.0

0.0

500.0

I1SAJ

230.7
0.0

0.0

0.0

0,0

0.0

0.0
0.0
0.0

1924.8
0.0
0.0
o.n

SOOJ)
2USJ

41.0
QS

QJO

0.0
0.0

0.0
0.0
0.0

0.0

41A

526.4
n.o

«B.O
0.0

1924^

0.0
1000.0

385U

UMtf^fJtM
vvm dion*»



PadfiCor

PadfiCoq; RAMPP-3

RAMPP-3 Technical A en ix: Mo elin Pa e# 6-34

Case # 29

Load = m Gas = mg DSR = Id Coal = ac Renewables = ar

DSR
OWC Wtad with TuC
OWC Wind without Tu C

0 OWCGtOthtmitI
W OWCCo 1
C OWCCog«>2

OWC Combined C dcCT
OWC CC CT Convert
OWCSlm eC deCT
OWC Pumped Stofage

Told

DSR
UuhWtad with Tax C
Uuh Wind without Tax C
Utah Ceothumal

Uuh Solar
U UUh 1
T Uuh 2
A Utah Combined eCT

H UUhCCCTConvnt
UuliQul
UUh 1C CC
UuhFBGal
UuhSto 1«C d«CT
Utah Ston

Told

t36R
W W WtadwlthTlxC
Y WyoWtadwltlioutTucC
0 W CooibiiudC d«CT
M CC CT Convert

I WyoCoal
N W 1C CC
G WyoFBCod

W am . d«CT
Totd

DSR
T Renewable

0

T Combfn«dC . CT

A Cod
L Sim ]«C .CT

Ston

Tatd

NlttveLoul
S Puinpui Stongi
Y FlmiS«l«
S Non-Flnn Sal-

T 06R
E Total R^ulnnnto
M

Erirtlng Genention
L HnnPuTchaaea
* Noirfinn Purchftt

R NewRttourou

Total Ruoun-

Cumulative Annual Energy (MWa)

1221 12S5 12S6 122Z 122 12S2 ass 2Ba 2aia 22116 22B 2!B2

8.5 19. 1 293 38. 4 47. 2 53. 1 59. * 65. 9 79. 1 95, 9 110. 4 1213

13&6 165. 6 1S2.9 183. 6 182. 9 175. 4 176. 6 183, 7 T83.7
169^ 1693 1693 174.9 1693 169.3 170.6 I8ZO 1810

&s

5.8

U.1

13.9

29J

22.7

34U

31.2

382.1

37.6

40U

47.6

417.9

54.9

4111

615

423.<

S13

443.1

110.0

0.7
47U

135.7

3.9
4M.9

1S61

231^1 835.9 S63. 1 1554.4 1763.8

M

1.2

1M

u

22.7

u

31.2

u

37.<

IS

33.8
8U

4.9

6IA
11U

(.8

SS2 99.8 105.0 111J I18.«
3St.7 1017JI 11U.1 IIOM 20314

8,7 1<^ ns 30A 37.6

u

us

11

35.1

u

542

1M

S3S3
311

1483
419
-16

7SS1

6775
645
132

7552

35.1

54M
311

1480
429
^i5

76»

6890
644
137

7671

542

Srtl
309

1438
325
-54

7679

7D44
152
183

7679

u

71.9

307.9

37M

5759
310

14S5
378
-72

7830

CTW
435
132
307

7843

u

87.3

334.9

42U

5890
309

I4SS
376
-87

7>t3

7042
411
168
334

795S

u

105.6

35U

3M
491A

6024
350

1477

322
-106
8067

7IIS
403
189
386

son

6A

121.1

358J

as
5U.«

6207
386

1456
251

-121
8179

7165
393
215
420

8193

1.7

137.1

3512

231.0

63^
783.5

6322
387

1434
338

-137
8344

713S
388
186
646

8368

14A

174.6

344.7

835.»

W.8
145M

6634
434

1410
S08

-ITS
sail

Tvn
3M
104

1280
8825

2U

228.4

347.2

953.1

105.0
isja.7

6987
439

1220
5U

-228
aosi

7IU
361
s

1405

304 37.<

276.7 318.1

3*5.7 365.7

1554.4 1763.8

1112
2309J)

7<I1
448

1043
52«
.277
9I<9

12Z3
2569.9

7998
4(0
841
517

-31»
M9B

4709 6761
335 346
88 153

2032 22S1
MM 95U

1/2T/M U»fM 1^



PadfiCor

PadfiCorp RAMPF-3

RAMPP-3 Technical A endix: M elin

Load = m Gas = mg DSR = Id Coal = ac Renewables = ar

Pa eft 6-35

Case # 29

DSR
OWC Wind with TlxC
OWC Wind without Tu C
OWC Gcolhennd

0 CWC Co en 1
W OWC Co en 2
C OWC Combind d«CT

OWCCCCTConnn
OWCSIm c deCT
OWCPum Ston .

Annual Capadty Factors (%)

1S21 12S5 1S8S 128Z 1288 1S22 2!!!a 2001

55.0 57,0 57.0 M.O 56.0 55.0 55.0 54.0

86JD 91. 0 92. 0 93. 0 92.0

82.0 8ZO 82. 0 85. 0 82.0

21m zasis aiffi am

53. 0 31.0 49.0 48.0

88. 0 89. 0 93. 0 93.0

8ZO 83. 0 88. 0 88.0

DSR
UfhWlndwMlTucC
Utah Wnd without Tax C

Utah Geothennal

Utah Solar
U Utah Co en I

T UlthCo «n2
A Utll Comblnd d«CT
H UllhSlm l«Cyd«CT

UtihCCCTConwn
UtthQal
UdlIGCC
UlthtBQal
Utah Fum Ston .

78. 0 80. 0 81. 0 79. 0 78. 0 72. 0 70, 0 69.0 68.0 68.0 67.0 67,0

91.0

19.0 18.0 18.0

91. 0 91. 0 91. 0 91.0

19.0 21.0 210 23.0

DSR
WW Wind with TuC
Y W Wind without TuC
0 W ComUnuiC «CT
M W oCCCTConmn
I W Co«l
N W IGCC
G W oFBCod

W Sbn teC d«CT

Total Svatnn

Native Load

Exhtlng Gentntton
New R-ixinu

DSR

84.0 88.0 86.0 85.0 83.0 87.0 88.0 88.0 89.0 90.0 91.0 91.0

71.4
745

M.9

71.«
73.9

66.<

TSS
75.1

6«.«

71.4
74.1
84^
ISS

71.4
73.7
86.«
64.9

TIS
743

 S
63.4

715
74S
56A
62.6

ns
74.6
<5.0
62.0

71.5
73.9
70.6
61,6

71.4
745
72J
«1.1

T13
73.1
73.4
60.6

n.<
733
67.7
60.4

U^CWapjK \fSm t«FM Ifr



PacifiCorp RAMFP-3 Case # 33

SO-year
NFV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

f&l

0. 64

Load = m Gas = mg DSR = md Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MWa)
Conservatwui|L. (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

UM 1225 1326 1222 1S28

5, 653 5, 783 5, 960 6. 058 6, 189

21 43 73 109 152

5. 632 5, 740 5, 888 5. 949 6, 037

5, 094 5, 192 5, 297 5. 382 5. 463

1999

6, 323

189

6, 134

5. 551

2SSQ

6,276

5.M7

2QQ1

6, 506 6, 621

231 272

6,349

5,718

2flfl2

6,585

5.962

2flQfi

6,835

6, 187

2flU2

7, 173

6, 494

2DU

6,933 7, 287 7, 711 8, 297

348 451 538 613

7, 6B4

6. 963

y
ft>
Q.
B
s

2
'-3
"a
I

OJ

Total Customers (OOO's)

Net Elech-ic Plant ($M)

Net Conservation Assets ($M)

1309 1, 322 1, 336 1, 350 1, 368 1, 3^0 1, 416 1. 439 1. 4B7 1. 560 1, 654 1, 725

7, 763 8, 191 8, 624 8, 952 9, 488 10, 137 10, 983 11, 914 13, 383 15, 187 17, 797 20, 223

57 113 176 243 328 427 532 629 757 880 937 876

51
n

I
n
|U

46^37 3. 91

0. 49

3. 25

-0. 14

Utility Cost
Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

2, 135

2, 135

47.8

47,8

1, 631

1,631

2, 266

2, 192

49.8

48.2

1, 714

1,657

2^39

2,188

50.4

47.2

1, 751

1, 638

2^99

2, 170

50.9

46.0

1,777

1.608

2, 501

2. 190

523

45-8

1, 831

I.6U2

2, 628

2, 223

5-11

457

1, 891

1, 599

2, 736

2, 239

553

45.3

1, 933

1,581

2, 821

2, 232

56.0

44.3

1, 960

1,551

3, 019

2, 235

57.8

42.8

2, 03U

1.502

3, 631

2, 431

670

44.9

2, 328

1,559

4, 220

2,555

74.2

449

2, 583

1, 564

5, 456

2, 891

K9.5

474

3, 164

1,676

S)
CL

s
0
a
m

Total Resource Cost
DSR Customer Cost ($M) 3. 8 5. 4 63 83

Levelized (20-year at 8.8%) 0.4 1.0 1.7 26
9. 6 66. 9 85. 2 103. 3 94. 5 82, 8 93. 4 85.1

36 ]0. 8 20. 0 31. 2 51. 2 80. 3 111, 0 1499

47, 903

Notes:

4. 02

0. 60

3.20

-0.19

Energy Svc Charge ($M) 3.B 7-9 11.7 15.8 206 276 36. 1 458 661

Nominal Total Resource Cost ($M) 2, 139 2,275 2,353 2,417 2,52U 2,666 2, 792 2,898 3. 137

Real 2, 139 2,200 2,201 2,186 2,211 2,256 2.285 2,293 2J21

Nominal Cost in mills/kWh 47-8 49. 7 50. 1 50. 3 51. 5 53 2 54. 4 55. 2 570

Real 47. 8 48. 0 46.8 45. 5 45. 1 45. 0 445 43. 7 42.2

96. 4 123. 3 1^1.1

1) $M = millions of dollars 21 General Inflation Rate is 3-40% annually

3) 50-year Real Levelized
Utility Cost in nulls/kWh =

3, yuu

2,549

65.9

44,1

4, 454

2,697

72.8

4-11

46. 13
4) 50-year Real Levelized

Total Resource Cost in milts/kWh -

5, 747

3, M5

87.2

46.2

-a
&>

CD

^t
CT'

^

45.09



PacifiCorp RAMFP-3 Case « 33

Load = m Gas = mg DSR = md Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Bate

1.22%

0.24%

0.53%

122A 1223 1996 122Z 122S 1222 2080 2flS!l 2flQ2 2QG6 2012 2iiU

Total Requirements
GWh 66, 129 67, 137 67, 189 68,214
MWa 7,549 7,664 7,670 7, 787

Total Annual Emissions (1000 Ton?)
C02 54, 170 54, 960 55, 955 56,054
NOx 139.6 141. 4 143.8 142.9
TSP 10.4 10.5 10. 7 10.6

Annual System Emission R?tt5 (PffundS/MWh)
0.27% C02 1,638 1,637 1,666 1^43
-0.76% NOx 4. 22 4. 21 4. 28 4. 19
-0.45% TSP 0.31 0.31 0. 32 0.31

69,011

7,878

56^84

143.7
10.6

1^40

4.16
0.31

69, 712

7,958

57,001

145.0

10.7

1,635

4.16

0.31

70, 500

8,048

57,547

121.2

10.8

1,633

3.44

0. 31

71, 315

8,141

75, 161

8^80

58, 486 63, 187

123. 4 -'» 133. 9^3

10.9 11.1

1,640

3.46

0. 30

1,681

3.56

0.30

76, 151

8,693

77, 806

8,882

1,681

3.56

0.30

1, 740

3.70

0. 29

80,058

9, 139

64^)12 67, 705 68,983

135.5<3 143.8/-y 146.3

11. 2 11. 4 11.6

1,723

3.65

0.29

'-3
&J

p.
!
s

2
^
"a
<JJ

?
n

I
n

£.

n>
3
0.
x

0
&.
re

Emission R^n jg PfKWt fff 1994 Vast
C02 100 99.94 101.67

NOx 100 99.80 101. 41
TSF 100 99. 06 101. 08

2P Year Emissions (1000 Tons)
C02
NOx

TSF

100. 32

99.22

98.62

100. 10

98.62

98.03

Average I^lal
61,972 1, 239, 430

138.6 2,773

11. 0 221

99JS1 99.65 100.12 102.63 102.62

98.57 81.44 81.95 84.38 84.32

97.92 97.58 96.78 9421 93.93

106.23 105. 19

87.56 86.58

92.98 91. 85

^
&*

ro
»

?-
OJ
<~1

md-acar. emisa
1/26/94 3'29PM|jh]



PadfiCor RAMPP-3 Technical A endix: Modelin Pa e# 6-38

FtdflCotp RAMPF-3 Case » 33

Load = m Gas = mg DSR = md Coal = ac Renewables = ai

DS»
OWC Wnd with Tax C

OWC Wind without Tui C

OWCGeothnnul

0 OWCCo I

W OWC Co 2

C OWC Coinbined C deCT

OWC CC CT Convert

OWC 1«C ckCT

OWC Stcn

Told

DS«
Utah Wind with Tax C

Utah Wind without Tax C

UtahGeothumal

UUhSolu
U Utah Co wl

T UtohCo 2
A UubConUnuiC CT
H Utah CC CT Convert

Utah 0»I
UUl 1C CC
UtdifBCol
Ubh toC CT
Utah Pum Stcn

ToUI

OSK
W o Wind with Tax C

Y W oWtadwtlkoutTuC
0 W oCanbfaxiC CT
M W oCCCTCtxivut

1 W Cod
N W oIGCC
G oFBGwl

Wo IcC CT
Toul

DSR
T RawwabtB
0

T ConUncdC CT

A Cod
L leC CT

Ston

ToUl

Inaemental Winter Capadty (MW) of Resource Additions

1221 1995 I»6 1997 I998 1222 2222 fflSl 22SS 2CSS
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132.4

19.1
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151.4

14Z5 660J) 29.6 S78J
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PadfiCor

PidflCorp RAMPP-3

RAMPP-3 Technical A n ix: Modelin Pa e# 6-39

Case # 33

Load = m Gas = mg DSR = md Coal = ac Renewables = ar

DSR
OWC Wtad with T«xC
OWC Wtad without Tit C

0 OWCG«xhcmul
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t9M

I2-i

Cumulative Annual Energy (MWa)
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PidfiCorp RAMPP-3

RAMPP-3 Techni al A endix: Modelin

Load = m Gas = mg DSR = md Coal = ac Renewables = ar

Pa e# 6-40

Case # 33

DSR
OWC Wind with TuC
OWC Wind without Tix C
OWC G«oth«nn«l

0 OWCCogtnl
W OWCC08012
C OWCCombilxdCydtCT

OWCCCCTConvnt
OWCSIm «C deCT
OWC Pumpwl Stonge

Annual Cumulative Capadty Factors (%)

1281 1225 128S 122Z 1998 1999 zasa 2001

50.0 51.0 52.0 54.0 54.0 48.0 45.0 43.0
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820 86. 0 88. 0 88.0
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FadfiCoip RAMPP-3

50-year
NFV

at 8.8%

UM1

50-year
Annual

Growth

Rate

1%1

O.M

Load = m Gas = mg DSR = md Coal = ac Renewables = sr

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MWa)
ConaufvatiotHMWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Cuslomere (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

12S1 1225 isafi us; laai 1SSS 21MB am SUB

5. 653 5. 783 5, 960 6, 058 6. 189 6, 323 6, 506 6, 621 6, 933

21 43 73 109 152 189 231 272 348

5.632 5, 740 5, 888 5, 949 6, 037 6, 134 6, 276

5A94 5,192 5,297 5^82 5,463 5,551 5,647

Case # 34

2006 2012 2CU

7, 287 7, 711 B, 297

451 538 613

6.349 6,585 6, 835 7, 173 7, 684

5,748 5,962 6, 187 6,494 6,963

1^09 1322 1,336 1^50 l, 36« 1,390 1, 416 1,439 1.487 1, 560 1, 634 1, 725

7.766 8.229 8. 758 9. 182 9. 795 10.545 11, 423 12,305 13,684 15, 343 17, 811 20, 100

57 113 176 243 328 427 532 629 757 880 937 876

^
[U

I
n
Q
-<

s
"a
-a
I

u

?
n

'I
h--
0
!"

46, 802 3. 92

(1.50

3. 26

-0. 13

Utility Cost
Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

2, 135

2,135

478

478

1.631

1,631

2. 266

2,192

49.8

48-2

1.714

1,657

2^39

2,188

50.4

47.2

1,751

1.638

2, 403

2,174

51.0

46.1

1.781

1.611

2,525

2,208

52.8

46.2

1,846

1.615

2, 670

2,259

54.9

46,5

1, 921

1,625

2, 791

2,284

56.4

46.2

1,972
1,613

2,905
2, 299

57.7

45.7

2, 019

1.598

3, 108

2, 301

59-5

44.1

2, 090

1.547

3, 693

2,473

&y. i

45.6

2,368
1,585

4, 2B4

2, 595

75.3

45.6

2, 622

1,588

5, 506

2, 917

yo.3

47.8

3, 192

1, 691

ro
3
CL
»-".
x

0
p.
ft

48,368

Notes:

4.03
0. 61

3. 21

-0. 18

Total Resource Cost
DSR Customer Coat ($M)

Levelized (20-year at 8. 8%)

Eneigy Svc Chaige UM»

Nominal Total Resource Cost ($M)

Real

Nominal

Real

Cost in mills/kWh

3.8

04

3.8

2, 139

2. 139

47.8

47.8

5.4
1.0

7.9

2, 275

2,200

49.7

480

6.3

1.7

11.7

2, 353

2,201

50.1

4A.8

8.3

2.6

15.8

2, 421

2,190

50.4

45.6

9.6

3.6

2U.6

2, 549

2,230

51 9

454

1)$M = niiUions of dollars
md.ac.u.tirumctatl

2) General Inflation Rate is 3.40% annually

3) 50-year Real Levelized

Utility Cost in mills/kWh =

66.9

10.8

27.6

2, 708

2. 291

54.0

457

85. 2 103.3

20. 0 31,2

36-1

2,817

2330

55.5
45-4

45.8

2,982

2^60

56, S

44.9

94.5
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661

3. 226

ZSSl

58.6

43-4

82.8

80.3

96.4

3, 870

2,591

66.9

+4.8

93. 4 85.1

111. 0 149.9

123.3

4, 519

2,737

73.8
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4) 50-year Real Levelized
46. 59 Total Resource Cost in mills/kWh -

141 I

S.797
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PacifiCorp RAMFF-3 Case # 34

Load = m Gas = mg DSR = md Coal = ac Renewables = sr

Total Projected Emissions

"3
&>

p.
^
D
Q
>~t

Annual

Growth

Bate

1.11%

0.13%

0. 48%

1221 122S

Total Requirements
GWh 66, 129 67, 137

MWa 7,549 7,664

1224

67, 189

7,670

1997 1228

68,232 69, 046

7,789 7,882

1999

69, 730

7,960

Total Annual Emissions (1000 Tons>

C02 54, 170 54, 960 55, 955

NOx 139.6 141.4 143.8

TSF 10.4 10.5 10.7

55, 967 56, 319 56, 470

142.8 143.2 143.6

10.6 10.6 10.6

2QQS1

70,597

8,059

57,009

120.2

10.7

Zflfll

71, 447

8,156

57,669

121.7

10.8

Emission Rates as Percent of 1994 Base

C02 100 99.94 101.67

NOx 100 99.80 101.41

TSP 100 99.06 101.08

20 Year Emissions (1000 Tons!

C02
NOx
TSP

100.14

99. 14

98.57

99.57

98.24

97.67

98.86

9758

97.01

98.58

80.66

96.52

98.54

80. 71

95.67

Ayuat? Zfltal

61,102 1,222,047

136.8 2,737 ,,.-1^1,
11.0 219

2SG2

75,275

8,593

62, 112

131.6

11.0

Annual System Emission Rates (Pounds/MWh)

0. 15% C02 1,638 1^37 1,666 1,641 1,631 1,620 1, 615 1,614 1,650
-0.87% NOx 4.22 4.21 4.28 4. 19 4. 15 4, 12 3.41 3.41 3.50

-050% TSP 0. 31 0. 31 0.32 0. 31 0. 31 0.31 0.30 0.30 0. 29

100.73

82.85

93.25
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8, 708

62,821
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11.1
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0. 29
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92. 12
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PadflCoTp RAMFF-3

RAMPP-3 Technical A endix: Modelin

Load s m Gas = mg DSR = md Coal = ac Renewables = sr

Pa e# 6-43

Caae » 34
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Incremental Winter Capacity (MW) of Resource Additions
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PicUiCorp RAMPP.3

RAMPP- Techni al A en ix: Modelin

Load = m Gas = mg DSR = md Coal = ac Renewables = sr

Pa eft 6-44

Case » 34

Cumulative Annual Energy (MWa)
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OWC Wtad with TuC
OWC Wind without TuC

0 OWC Gtothnnul
w owe i

C OWCCo 2
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TotdRtwnn

1994

113

12SS

25.7

12S6 1997

39.0

12J

6.9

2S.7

15^

39ja

27.4

545
6.9

138.6
95.»

Z93L*

43.4
10.2

1998

74.0
15.5

146.4

95.6

MlJi

61.2
22.8

1999 2000 22S1 2003 2006 2009 2013

89.« 107.4
263 263

6.9

146.4

95.6

3S7.9

78J
38.6

1483
56.6

3»U

125.1
263
13.9
10.7

144^
95.6

41 M

155.4 1915 218.8 2U.4
263 26J 2t3 26.3
13.9 13.9 13.9 13.9
10^ 102 11.0 11.4

T40. I 140.9 14B9 148.9
95.6 98.0 10U 102.8

441.5 u&» 521.7

1.4

549.1

». l 114^
38.6 38.6
10^ 20.4

9.8

148.9 199.7 2418 277^

38.6 38.6 39.6 38.6
20.4 20.4 203 20.1

9.3 9.3 92 9,6

6.9

I.t

1U

14

27A

(.1

5&<

11.0
10.2

M.O

16.9
228

8.4
12U

21.4
3&6

2IJ
1<U

27.0
38A
W3

S3S

213
287A

32.«
38.6
20.4

641^

M.O
922.4

os
38.6
20.«

668.4 1153.7 1U7.8

65.1
1001^

60.0
38.6
VA

101.0
IStU

109 J
1622.9

7t.« 91.2
38.6 38.6
203 20.<

K

20^

2.*

03

u

TiS

au

S53
312

1483
420
-21

7547

677(
645
128

75<9

4U

5484
311

14«
431
-<3

7<M

6887
644
133

76M

7U

5661
309

1438
334
-73

7670

7035
452
183

7(70

2L2

108.9
vs

23U

370.4

5759

310
1155
372

-109
77»7

6970
434
13«
261

7801

39.7

152.1
61.1

2410

45U

saw
309

145S
3?8

-152
78W

7021
411
158
31B

7B93

6&0

1893
103S
242.0

8.4
54U

an*
317

1V7
329

-189
79SB

7043
403
171
353

7970

7M

nos
130A
243.9

n3
62t^

6207
334

1456
291

-231
8058

7112
393
171
395

son

MA

271.9
178.7
nss

833

2IJ
795^

6322
334

1434
337

-272
8155

7105
388
153
523

81(9

102,5

347.8
177.7
235.7

uu

64.0
14U.4

6634
389

1410
507

-348
8592

7B53
3«4
7]

1118
8606

IIM

451^
177.7
23&»

13M

538J)
17U
251.7

1503,

6118
I79J
2SI.7

U&4 1153.7 II67.8

65.1
1601^

6987
388

1220
5«2

-451
8706

7109
361
100

1150
8720

101.0
2222-t

7411
434

1043
532

.S3t
8Ma

110.7
2322.2

7998
447
841
467

-613
9140

677< 6911
335 381
103 152

1684 1709
M9t 9153

i/»/N unni i^



PadfiCor

PiclflCorp RAMFF-3

RAMPP-3 Technical A endix: Modelin

Load = m Gas = mg DSR = md Coal = ac Renewables = sr

Pa e# 6-45

Case # 34

Annual Cumulative Capadty Factois (%)

1W4 199S l22S 122Z IS2S 12S2 2<x» 2001 lass BBS

DSR
OWC Wind with Tax C
OWC Wind without Tix C
OWC Gixhmnul

0 OWC Co oil

W OWCCog«n2
C OWC Combined CydeCT

OWC CC CT Convert

OWC Staple deCT
OWC Pumped Stonge

50.0 51.0 52.0 54.0
23.0

86.0
82.0

54.0
23.0

91.0
82.0

w.o
23.0

91.0
82.0

15.0 43.0
23.0 23.0
23. 0 23.0

82.0
92.0 90.0
82. 0 8ZO

43.0

23.0
210
78.0
87.0
810

43.0

23.0
a.o
78.0
88.0
84.0

21122

42.0
23.0
23.0
84.0
93.0
88.0

2013

42.0
23.0
23.0
87,0
93.0
88.0

DSR
UfhWlndwMiTixC
Utah Wind without Tax C
Utah Geothernul

UfhSolu
U UahCogcnl
T UI«hCo8«n2
A UtahCombliNdCydeCT
H UlahCCCTConvat

UtlhCoal
UltllICCC
UfkFBQul
UtthSrn 1« CT
Utah Pum St e

76.0 79.0 82.0 83.0
3S.O

84.0

35.0
80.0 77.0
35.0 35.0

35.0

76.0
35.0
35,0
81.0

74.0
35.0
35.0
77.0

72.0
35.0
35.0
77.0

71.0
35.0
35.0
76.0

71,0
3S.B
33.0
80.0

18.0 18.0

91.0

18.0

91.0

210

91.0

22.0

91.0

20.0

91.0

21.0

DSR 76.0 81.0 89.0 92.0 93.0 93.0 92.0 91.0 900 89.0 88.0 87.0
WW Wind with T«xC JSa 35.0 3S.O 35.0 35.0 35.0 35.0 35.0 35.0
Y Wyo Wind Whout T«x C 35.0 35.0 3S.O 3S.O 3S.O 3S.O
0 WyoCombtondCydeCT
M WyoCCCTConvnt
I W oCoaI
N W 1C CC
G FBCoil

W Sim te deCT

-s

Total System "

NlllnLoad 71.< 7l.« 71^ 71.4 71.4 715 71S 715 715 71.4 713 71.4
Exhtln Guuntton 74.6 TS3 75.0 74.1 TSS 73.7 7U 74.2 ".» 74.1 73.8 75^
NcwRuounn 72.0 64.4 543 48S 51.8 62.4 63.1 65.7 3«.0
DSR 58.7 60.6 63.9 66.4 64.9 614 59^ 57.1 57.2 575 573 57.2

r^p.hc 1/I7/W &»PM »



PacifiCoq; RAMPP-3 Case # 35

Load = m Gas = mg DSR = md Coal = nc Renewables = ar

SO-year
NFV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

1%1

Financial Model Output for 1994-2013 (including end effects to 2043)

0. 61

System Load (MW»)

Conservation yyfWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

U21

5, 653

21

1225

5,783

43

U2i

5. 960

73

1997

6, 058

109

5, 632 5, 740 5, 888 5, 949

5,094 5.192 5,297 5J82

usa

6, 189

152

6, 037

5, 463

1999

6, 323

189

6. 134

5,551

2flfflQ

6, 506

231

2BU

6. 621

272

2fflU

6, 933

348

6, 276 6, 349 6, 585

5, 647 5. 748 5, 962

lasa

7, 287

451

2BQ2

7, 711

538

2au

S, 297

613

6, 835 7, 173 7, 684

6, 187 6, 494 6, 963

"a
w

0.
§
s

§
-a
'-a
u

46,894 4. 04

0. 61

3. 37

-0. 03

Total Customers (OOO's)

Net Elechic Plant ($M)

Net Conservation Assets ($M)

Utility Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($)

48,460 4. 14
0. 71

3. 32

-0.08
Notes:

1) $M = millions of dollars

Total Resource Cost
DSR Customer Cost ISW

Levelized (20-year at 8.8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real
Cost in nulls/kWh

1JU9 1J22 1.336 1^50 1,368 1,390 1,116 1,439 1,487 1,560 1.631 1. 725

7,760 8,154 8,543 8.824 9.295 9,803 10.323 11,041 12,184 13,437 15.412 17.')47

57 113 176 20 328 427 532 629 757 880 937 876

2, 135
2. 135

47.8

47.8

1. 631

1,631

3.8

0.4

3,8

2, 139

2, 139

47.8
47.8

2,266

2,192

49.8

48.2

1, 714

1,657

5.4

10

T)

2,275

2, 200

49.7
480

1S»

2,188

50.4

47.2

1.751
1, 638

6.3

1.7

11.7

2353
2, 201

50.1
46.8

2.400

2, 171

50.9

46,1

1,778
1.609

8.3

2.6

158

2, 418

2,187

50.4

456

2, 497

2, 1&4

52.2

45.6

1, 826

1. 597

96

36

20.6

2,521

2,205

51 .<
44.9

2. 620

2, 217

539

45.6

1, 885

1,595

66.9

10.8

27.6

2, 658

2. 249

53.0
44,9

2, 732

2, 235

55.2

45.2

1, 930

1.579

85.2

20.0

36.1

2,788

2. 281

54.3
44.4

2,838

2.246

56.4

44.6

1, 972

1, 561

103.3

31.2

45,8

2.915

1307

55.5

439

3, 101

2, 295

594

440

2, U8S

1, 543

94.5

51.2

66.1

3, 219

2382

58.5

433

3, 593

2, 406

66.3

444

2, 304

1, 542

S2.8

B0.3

y6.4

3, 770

2, 524

65.2
43.7

4,320

2,616

75.9

46,0

2, 644

1, 601

93.4

111,0

123.3

4, 554

2,758

74,4

45.1

5, 499

2, 913

902

47.8

3, itfy

1, 689

85.1

1499

1-111

5. 7W

3, 06S

ti7y

465

5i
n

3

»-*.

x

§

£.
»->.

S)

y
&»

re
4t
?<

^

2) General Inflation Rate is 3. 40% annuaUv

3) 50-year Real Levelized
UHlitv Fnsl in .nilla/kWh _

4) 50-year Real Levelized
4ft AS Tot-, 1 pfic.^.^/.o r'nct ;^> r-, ;ll. ' /t/I^/l,



PacifiCorp RAMPP-3 Case # 35

Load = m Gas = mg DSR = md Coal = nc Renewables = ar
-a
u

0.

Total Projected Emissions

Annual

Growth

Bate 122A 122S 122fi 122Z 1228 1222 ZBfiO 2BB1

0.61%

-057%

0.24%

Total Requirements
GWh 66, 129 67, 137 67, 189 68, 267

MWa 7,549 7,664 7^70 7,793

Total Annual Emissiona (lOQjUsnsl

C02 54,170 54,960 55,955 56,101
NOx 139.6 141.4 143.8 142.8

TSP 10.4 10.5 10.7 10.6

Annual System Emission Rjltts (roundS/MWh)
-0.28% C02 1,638 1^37 1^66 1^44
-152% NOx 4.22 4.21 4.28 4.18
-0.67% TSP 0.31 0.31 0.32 0.31

68,985
7,875

56,622

143.6
10.6

1,642

4.16

0.31

69,756
7,963

56, 841

143.7

10.6

1^30

4. 12

0.30

70, 649

8,065

57, 467

120.3

10.7

1,627

3.40

0.30

71, 385

8, 149

57, 760

120.5
10.7

1,618

3.37

0. 30

SSQi

75,021

8^64

59^45

122.3

10.9

1^82

3.26

0. 29

2SB6

75^88

8,663

59,778

123.0

10.9

1^75

3.24

0.29

2082

77, 342

8,829

60,674

123.8

10.9

1,569

3. 20

0. 28

2013

78,849

9,001

61, 190

124.5

10.9

1,552

3.16

0. 28

2
-d
.T3
(Jj

?
r>

g:
>-'.

u

3
0.
^^'

x

s

CL
m

Emission Rates as Feicent of 1994 Base

C02 100 99.94 101.67

NOx 100 99.80 101.41

TSP 100 99.06 101.08

20 Year Emissions (1000 Tons)

C02
NOx
TSP

100.32 100.20

99.13 98.65

98.52 98.09

Average Intal

58^89 1,171,789
128.8 2^75

10. 8 215

99. 48

97.63

%. 89

99. 30

80.65

96.15

98.78

79.94

95. 10

96.57

77.24

91.98

96. 16

76.80

91.30

95. 77

75.83

89.72

94.74

74. 82

88. 06

'-a
(U

n>
*

lt»
.o

md. nc aremiss 1/26^4 3:32 llM[jh)



PadfiCor

PidfiCoip RAMPP-3

RAMPP-3 Techni al A ndix: Modelin Pa e# 6-48

CaM # 35

Load = m Gas = mg DSR = md Coal = nc Renewables = ar

DSR
OWC Wind with Tax C

OWC Wind without Tax C

OWCGcotheraul

0 OWCCo 1
W OWCCo 2
C OWCComl«l»<IC dcCT

OWC CC CT Convert

CWCSlm leC deCT

OWC Stan

Told

DSB
Utah Wind with Tax C

Utah Wind without T»x C

Utah Geothennal

UuhSoW
U UtohCo 1
T Utah «»2
A UbhConMmdC CT
H UtahCCCTConwrt

Utah Qal
UtellIGCC
UuKFBCld
UM< 1«C CT
UtohPum Ston

ToU

Dsa
W o Wind with Tax C

Y W oWnd without Tax C

0 o Comtataad de CT

M oCCCTConvert

I W oCad
N oIGCC
C W oFBCul

W o . 1«C CT
Tout

DSR
T RtawnU*
0

T ComUfdC CT
A Cod
I. «C CT

Ston

Told

Incremental Winter Capadty (MW) of Resource Additions

1221 1225 U24 122Z 1221 U22 2°°° 2621 20°3 2006

24. 4 25. 0 24. 1 26J 36. 9 46. 0 53J 53. 7 693. 923

118. 1 96. 6 I QS.4

228^ 3&6. 6 29.6

2U 2SJ) 24.1 2S4.7 3A.» 1M.I 150.1 159. 1 465^ 111.9

8.9 10.1 U.I 19.1 20.1 25. 1 U3. 2U 507 74.6

2009

69.2

92.9

12.1
17U

66.1

Z012 Total

66,4

487.9

5SU

ws

37.2 1.8
73.8

«.»

1.8

10.1

1.2

IU

3.9

»u

5.0

20.1

6.2

UJ

4.9

2i^

6J

isa
(3. 7 1MJ

6.4 IZS

7U

19.1

S2S3
117,0

703.4

19.1

48J

17.7

u

35.1

u

3U

3.9 sja 6.2

42. 1 50. 6 A3.1

30U

4.9

76.0

118.1

63

M.O

96.6

35.1 36J 42. 1 35U

Annual Winter Peak Caoadtv fMWl

NattnLoad

S HnnSala

Y OSB
S Total R^uinnwnta
T

E Exutlng Gcnendon
M RnnPunhuta

NtwRttourcca

L Total IttNiuw

fc

R Reaervu

Reaevc Mupn (RM) (%)
Capadty Below l5ft RM

7497 7681
1395 1395

-35 -71
MW 900S

90- 9322
980 1071

0 0
IUK» van

1210 1388
13.7 15.4
117

7WI
I24S
-114

wu

ISSt
It?

0'
102W

123«
13.7
115

8067
1215
-164
914»

9402
816

302
usa

1371
15.0

63.1

8244

1245
-227

9262

9555
817
302

10674

un
15.2

194. 1 18U

8427

12*5
-3<B

93W

9557
797
420

10774

1406
15.0

sua

II»
-389

9438

9564
773
517

108M

1415
15.0

6.4

M.«

142.6

!».I

8M2
]I95
^76
9K1

9571

766

6S»
iow<

1433
15.0

1U

132.4

398.4

383.0
913A

9273
1195

-«(»
9MO

9582
317

1441

11340

1478

15.0

19.1

17t.O

29.6

2DSA

9785
887

-784
98M

9589
312

1470
11371

1482
15.0

19.1

154.4

92.9

5X13
129.1
8W.7

1<>38>
687

-939

10137

yiM

262
2213

II65»

1519
15.0

17J

I32.6

487.9
sws

112W
437

-1071
10S72

91»
262

2701
in»

1585
15.0

577.1
0.0
0.0
0^1

320.1

7473
0.0
0.0
0.0

500.0
2144J

390.0

0.0
0,0

0.0
0.0

39.0
7S.8

0.0

0.0
0.0
0.0

0.0
S20J

500.0
1523.2

lOt.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

10*.l

1071^

0.0
1180^

B.O
0.0

saas
1000.0
am.?

\/»/H w n* 1^1



Padfi r

FidfiCorp RAMPP-3

RAMPP-3 Technical A ndix: M elin

Load = m Gas = mg DSR = md Coal = nc Renewables = ar

Pa # 6- 49

Case » 35

DSR
OWC Wind with Tax C
OWC Wtad without Ttx C

0 OWC Geothennal

w owe Co i
C OWC Co 2

OWCCombuitdC deCT
OWCCCCTCanvnt
OWC Sim Ie C CT
OWC Ston

Told

DSR
Utah Wtad with Tax C
Utah Wind without Tax C

UuhGeothemul

UuhSolir
U UtlhCo 1
T Uuh 2
A Utah Combined C d«CT

H UtdlCCCTConvnl
UuhCild
UldlIGCC
UuhFBCoil
UUhSta leC CT
Utah Ston

TaU

DSR
W WyoWlndwlATlxC
Y Wyo Wind without TuC
0 WyoCombufdC CT
M W CCCTConnrt
I WyoCoaI
N W o 1C CC
G WyoFBCcal

W Sta eC dcCT
Tout

DSR
T Renew* bl»

0 Cogen
T Combined C deCT
A Coal
L Sim 1«C d«CT

Ston

Told

Nattve Load

S I'umped Stonga
Y HnnSlla
S Non-FlnnSaln

T DSR
E Total Reqaimnenla
M

Exutlng Gcncation
L HrmPurdu-
fc Non-Fiim Purduaea

R NewRaourcu

Total RaoNMU

1221

UJ

Cumulative Annual Energy (MWa)

12S5 12SS 122Z usa 1222 am 2CS1

25.7 39.0 54J 74.0 89.6 107.4 I2S.I

188^

IV72

188. 8 -188.8
192.8 2S:3
188.8 188.8

2BS

I5S.<

279.7
5110

2BSS aas 2SB

191^ 21U 2U.4

UJ

6.9

25.7 39J1 21U 2tU 38U <Wjl »M 917.1

152 27. 4 0.4 61. 2 783 ». l IK2 14&9

n.o 61.0 61.1 61.0

313
61.0

3U
(1.0

281.7
336.2

1009.4

199.7

34.6
60.6

296.8
63U

1.9
11511

2428

36.1
63.9

297.9

666.1

35.D
1213.4

S71

3«.3
67.1

t.9

1.4

1U

14

27.4

6.1

10U

11.0

12U

16.9

13M

21.1

I5?.l

27.0

77.1
207^ 32U

28.9 28.9
Ttl Sit  .\

3«.4 UU <iU

32.6 435 60.0 76.4 91.2

It

20A

It

433

u

71S

20^

B53
312

14S
420
-21

7547

snt
MS
128

7549

43J

5484
311

iiao
431
-t3

7663

6887
644
133

76M

72.S

5661
309

1438
334
.73

7670

TO6
452
183

7670

1U)

108.9

249A

35&7

5739

310
I45S
376

-109
7791

t9»
134
151
249

7803

16.»

152.1

249.8

401.9

5890
309

1155
372

-152
7874

7044
411
183
249

7887

2U

1893

357.1

546.4

602«
307

\S7

343
-189
7962

7040
403
1?S
357

7975

os

1XS

442.6

673.1

6207
306

1456
324

-231
8063

7090
393
1S2
442

8077

3U

271.9

563.4

835J

6322
30«

1434
357

-272
8147

70S*
388
124
563

8161

us

347.8

886.9

77.1
13UA

«634
405

1110
461

-348
SS62

7141
364
108
964

8577

60S

451.2

913.1

713
1135^

6987
396

120
509

-151
8661

7187
379
125
984

8675

7U 91.2

53a0 612.1

1031. 4 1068.1

28.9
94.7

1W3J)

7411
42t

1043
485

.538
8827

TV'S
423
242

nss
8840

28.8
121.1

1830.9

79S8
«0
841
313

-613
8999

7087
442

266
1218
9013

i/17/M san* »



PadfiCo

P«dfiCoq> RAMPP.3

RAMPP- Technical A ndix: Mo elin

Load = m Gas = mg DSR = md Coal = nc Renewables = ar

Pa #6-

Case # 35

DSR
OWC Wind with TuC
OWC Wind without Tu C
OWCCeolhtniul

0 OWCCogail
W OWCCo en2
C OWC Combined CydeCT

OWCCCCTConvnt
OWC Staple Cyd«CT
OWC Pumped Storage

Annual Cumulative Capacity Factors (%)

12aiU2ai2Stl22Zl22B12222Cilfl2S!112Ca3211!162S!B2!iU

so-° 51.0 52.0 54.0 54.0 48.0 45.0 43.0 43.0 43.0 42.0 42.0

90.0 89.0 87.0 87.0 88.0 92.0 93.0
82.0 82.0 82.0 82.0 8ZO 81.0 81.1) 84.0 89.0

15.0 7.0

DSR
Utih Wind with Tu C
Utah Wind without Tax C

Utah Geothemul

Ufh Solu
U Utah Co en 1
T UtthCo en2
A UfhComblMdCydtCT
H Ut.hCCCTConvm

U«h Coal
U»k 1C CC
UtlhFBGal
UfhSlm 1« deCT
Utah Pum Ston e

76.0 TS.a 82.0 83.0 84.0 80.0 77.0 76.0 74.0 72.0 71.0 71.0

87.0 87.0 88.0 92.0 93.0
8ZO 82.0 810 82.0 810 82.0 82.0 86.0 91.0

5.0 5.0
20.0 18.0 18.0 17.0

DSR
W Wyo Wind with TuC
Y Wyo Wind without Tu C
0 WyoCombln«iCycl«CT
M WyoCCCTConvmt
I W Coil
N W 1C CC
C W oFBCoal

W o Sim Ie did

Total Svatom

Native Load

Exirtln Genentton

New Reaourcu

DSR

76. 0 81. 0 89.0 92. 0 93. 0 93. 0 92.0 91. 0 90. 0 89.0 88.0 87.0

71.4
74.6

58.7

7l.<
73.9

60.6

71.8
75.0

63.9

71.4
74.1
815
66.4

71.4
73.7
815
66.9

715
73.7
85.0
62.4

T19
74.1
sss
592

71.5
7<.0
85.4
37.1

71.5
74.5
66.9
57.2

71.4
75.0
«6.9
575

71.)
76.4
5Z2
57J

71.4
77.1
45.1
57.2

mdatuay_bc
l/O/W tMFM »i



PacifiCorp RAMPP-3 Case # 36

Load = in Gas = ing DSR = md Coal = nc Renewables = sr

50-year
NFV

at 8. 8%

BM1

50-year
Annual

Growth

Rate

1%1

Financial Model Output for 1994-2013 (including end effects to 2043)

0. 64

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

1994

5. 653

21

5,632

5,094

1225

5, 783

43

5, 740

5, 192

1226

5, 960

73

5, 888

5, 297

laai

6, 058

109

5. 949

5^82

1228

6, 189

152

6.037
5, 463

uss

6,323

189

6, 134

5, 551

2«M

6, 506

231

6, 276

5, 647

2BSU

6, 621

272

6, 349

5, 748

2BB

6.933

348

6. 585

5,962

2flM

7, 287

451

6, 835

6, 187

2QQ2

7, 173

6, 494

2CU

7, 711 8. 297

538 613

7, 684

6, 963

'3
u

D.
!
0

s
"d
^1
u

Total Customers (OOO's) 1,309 1,322 1,336 1,350 1,368 1, 390 1,416 1,439 1,487 1, 560 l, t>34 1,725

Net Elech-ic Plant ($M) 7,763 8, 191 8. 673 9,052 9, 6tK) 1U. 217 10. 800 11, 521 12. 646 13, 813 15, 669 18.071

Net Conservation Assets <$M) 57 113 176 243 32B 427 532 629 757 880 937 876

5)
3-
3

n
iu

Utility Cost
47^338 4.04 Nominal Operating Revenues ($M) 2, 135 2, 266 2,339 2, 405 2,516 2, 662 2, 785 2, 914 3, 177 3,663 4, 3^0 5,560

0.61 Real 2,135 2, 192 2, 18fi 2, 176 2,201 2,252 2,279 2,306 2,352 2,452 2,659 2,946

3.37 Nominal Cost in mills/RWh 478 49. 8 50. 4 51, 0 52. 6 54, 8 56-3 579 6U8 676 772 yi.2

-0. 03 R^al 47. 8 48. 2 472 46. 1 460 46. 3 46-1 458 4SO 453 467 48.3

Nominal Average Customer Bill ($) 1,631 1,714 1,751 1,782 1,»4U 1,915 1,967 2,025 2. 136 2,349 2,687 3,224
Real 1,631 1,657 1,638 1,612 1,610 1,620 1,610 1,603 1,581 1,572 1,627 1,708

3
D.
>-.

x

s
0.
ro

To al Resourc Cost

DSR Customer Cost ($M) 38 5.4 63 B 3

Levelized (20-year at 8.8%) 0.4 1.0 1.7 2.6
9. 6 b6. 9 . 85-2 1033 94-5

3. 6 10. 8 20. 0 312 51.2

82. 8 93. 4 85.1

60. 3 1110 149.9

48, 903

Notes:

4. 14

0. 71

3, 32

-0. 08

Energy Svc Charge UM)

Nominal Total Resource Cost ($M)

Real

Nominal

Real

Cost in mills/kWh

1) $M = millions of dollars
ina IK ar tnaoctal

2) Genera] Inflation Rate is 3.40% annually

38

2,139

2,139

478

47-8

7,9

2. 275

2,200

49.7

48.0

11.7

2.353

2, 201

50,1

46.8

158

2,423

2, 192

50.5
457

2U.6

2, 541

2. 222

518
453

27. 6 36,1 45. 8 66.1 9b. 4 1233 141.1

3) 50-year Real Levelized

Utility Cost in mills/kWh =

2, 7U1

2, 285

53.9

456

2, 641

2.325

55.4

45.3

2, 991

1SKI

56.9

451

3, 294

2. 438

59.9

443

3, 84 U

2,571

664

44.5

4, 625

2, 801

75.6

45.8

4) 50-year Real Levelized

47. 12 Total Resource Cost in miIIs/kWh =

5, 851

3, 100

SS.8

47.U

46.04
1/2&W 3 07 PM

-3
&»

ro
<t

y
Ul



PacifiCorp RAMPP-3 Case # 36

Load = m Gas = mg DSR = md Coal = nc Renewables = sr

Total Projected Emissions

Annual

Growth

Rate

0.55%

-059%

0.24%

-0.33%

-152%

-0.66%

122A 1225 1996

Total Requirements
GWh 66, 129 67, 137 67, 189

MWa 7,549 7,664 7,670

Total Annual Emissions (1000 Tons)

C02 54, 170 54, 960 55,955

NOx 139.6 141.4 143.8

TSP 10.4 10.5 10.7

1997

68^40

7,790

56,058

142.9

10.6

Annual System Emission Rates (Pounds/MWh)

C02 1,638 1,637 1,666 1,643
NOx 4.22 4.21 4.28 4. 19

TSF 0.31 0.31 0.32 0.31

122B

69, 064

7,884

56,389

143.3

10.6

1,633

4.15

0.31

1999

69,747

7.962

56, 464

143.3

10.6

1,6W

4. 11

0.30

2000

70,676

8,068

57, 070

119.9

10.7

1,615

3.39

0.30

2001

71,464

8, 158

57, 199

119.9

10.6

1,601

3.36

0. 30

2i!C2

75,213

8^86

58,761

121.8

10.8

1^63

3.24

0.29

2006

76,081

8, 685

59,202

122.6

10.9

1,556

3.22

0. 29

2009

77, 123

8,804

60,000

123.3

10.9

1,556

3. 20

0.28

2013

78,586

8,971

60,490

124.0

10.9

1,539

3. 16

0. 28

^3

I
^

^
I
.T3
u

5)
n

E.
>

3
b.

0§
&.
rt>

Emission Rates as Percent of 1994 Base

C02 100 99.94 101.67

NOx 100 99. 80 101. 41

TSP 100 99.06 101.08

20 Year Emissions (1000 Tons)

C02
NOx
TSP

100.28

99. 19

98.60

99.67

98.27

97. 68

Average Total

58,130 1,162^00

128.4 2^68

10. 8 215

98.83

97. 32

%.67

98.58

80.36

95. 92

97.71

79.48

94. 67

95.37

76.74

91.58

94.99

76.33

90.97

94.97

75.75

89.84

93. 97

74.75

88.21

"a
(U

re
*

y

M



PadfiCor

PadfiCoip RAMFP-3

RAMPP-3 Technical A ndix: Modelin

Load = m Gas = mg DSR = md Coal = nc Renewables = sr

Pa # 53

Cast #36

Incremental Winter Capadty (MW) of Resource Additions

DSR
OWC Wind with TixC

OWC Wind without Tax C

OWCGtOthnmri
0 OWCCs I
W OWCCo 2
C OWC Combined C cleCT

OWC CC CT Convert
OWCS 1«C d. CT
OWC Ston

ToU

DSR
Utali Wird with Tax C

Utah Wind without Tax C

Utah Gmthcrnul

UtthSolu
U Utah 1
T Uuh «n2
A Utah Combined C e CT

H UUhCCCTCoiinn
UUiCod
UahIGCC
UUlFBCod
Uull LeC CT
Utah Pum Stcra

Told

DSR
WW aWlndwlthTuC
Y W o Wind without Tax C

0 W o Combined C dcCT

M W oCCCTQnvct
I W oQaI
N W oIG CC
G W oFBCod

Wo I«C ckCT
Told

DSK
RtnnnU*T

0

T ComUnedC deCT

A Cod
L IcC d«CT

Stgn

ToUl

I2S1 1995

24.< 25.0

1224

24.1

122Z I22S

2U

8.9

23.0

10.1

2«^
29.0

275.6

24. 1 331.1

36.8
M.O

1222 zsaa 2m

535 53.746.0

45.0

U3

29. 0 29.0

13.0
70J 91.1

zaa zass

Wl 8Z3

n-t^

247. 7 11.6

14.1 19.1

29.0

72.B

20.1

36.0

uaj isz?

Itl

29.0

25.1

45.0

ISfcl

16S

29.0

12.0

131J

50.7

21.0

93.9

74.6

18.0

1SBS

69.2

54.6

Ill
1M.»

66.1

20y Total

66.<

487.9

MU

us

t.»

u

10.1

1.2

1C1

3.9

U.1

5.0
29.0

5«.l

t.2
36.0

70.1

4.9
45.0

55J

6J

29.0

67J

6.«

29.0

39SS

470^

1U

9U

19.1

57<.0
101S

741^

19.1

UJ

17.7

1A

35.1

1.2

36.3

3.9

42.1

3U) UJ. W.9 35J 35.*

SOA 63.1
87.0 108.0

275.6

76.0 86.0 8«.t
135.0 87.0 112.0
443 70^ 91.1

3M MJ

Annual Wint" Fnk (-.p.dty IMWI
Nattve Lcwd 7497

S Rrm Sale* 1395
Y DSR ^5
S Total R*quirnn«nf 88S7
T

E Existing Gencntian 9088
M FirmPurdtMu 980

NnvRnoufCf 0
L Total ll««>um» 100U
fc

R Reaavca 1210
Rocve Mugin (RM) (»} 13.7
Capaaty Below 15% RM 117

7681
1395

-71
woa

9322

1071
a

IQ3M

1388

15.4

411

7m
1245
-114
9013

9382
867

0

1020

1236

13.7

115

413^

8067
1245

-164
9148

9«a
816

363
10M1

1371
15.0

171.1

8244
1245

-227
9262

9555
817
471

10M3

1444

15.6

2553

8427
1245
-303
93W

9557
797
450

11004

1406

15.0

243^

8632
1195

-389
913«

9564
773
807

111U

1415

15.0

289.7

8«42
I;9S
-476
(Ml

9571
766

TOO
11M7

1433
15.0

12J

132.4

383.0

3985
913,9

9273

1195

-toa
9MO

9582
317

1792

1UM

1478

15.0

19J

17U

29.6

205A

9785
887

-784
98M

9589
312

1821
11722

I4S2

15.0

19.1

I54.<

54.6

574.0

113,t
B%.(

10389
687

-939
10U7

9184

2(2
2544

1U10

1519

15.0

17.7

13U

487.9

62DJ

11206
437

-1071
10S72

9196
262

3051
12509

1585
15.0

577.1
no.o

58.0

13.B
319.9

589S

0.0

0.0

0.0

500.0

2167J

390.0

T 10.0

58.0
12.0

0.0

39.0

0.0

0.0
0.0

0.0
0.0
0.0

574.0
500.0

16&U

104.1

110.0

58.0

0.0
0.0

0.0
o.o
0.0
0,0

272.1

1071^
s»a
><».<

0.0
0.0

574.0

1000.0

<12U

i/m fc»7n< »



PacifiCor

FacifiCorp RAMPP-3

RAMPP-3 Technical A ndix: Mo elin

Load = m Gas = mg DSR = md Coal = nc Renewables = sr

Pa #

Case » 36

Cumulative Annual Energy (MWa)

DSR
OWC Wind wllllTtxC
OWC Wind without T«x C

0 OWCC«Xh«muI
W OWCCo 1
C OWCCo 2

OWC Combined C deCT

OWCCCCTCaiven
OWC Sim eC d«CT
OWC Ston

ToUI

DSR
UUhWtadwlthTuC
Uuh Wind without Tlx C
Utah Geothennal

UuhSoIu
U UtthCo 1
T UUhCo 2
A Utah Combmed C deCT

H UuhCCCTCanvcn
UuhQal
Uuh 1C CC
UuhfBCod
UullSlm 1«C deCT
Utah Ston

Totd

DSR
W W WlndwllliTlxC
Y W o Wind without TuC
0 W o Combined C d«CT

M W oCCCTConnn
I Wyo Coil
N W o !G CC
C WyoFBCod

W Sim . d«CT
Total

DSR
T Renewable
0

T Combined C deCT
A Cod
L Stol teCydeCT

Ston

Total

Native Lo«l

S Pumped Storage
Y RnnSala
S Non4:lrm Sales

T DSR
E Totd Reqniinncnto
M

ExiBtfng Genentton
L RnnPurchaaes
fc Nom4:inn Piuchaaea

R NawReunuw

Totd RMOBICU

1994

1Z3

13S

25.7

122S 1S2Z ISS8 1222 2000 2sai as ssa ss& 2013

39.0

UJ

t.9

25.7

15^

3941

27.4

54J
6.9

228.0

289L4

0.4
10.2

74.0
IS.5

228.0

317.5

H.2
228

89.6 107.4
263 263

6.9

403
nsa

38*^

783
38.6

102.t
228.0

471 J>

96.1
38.6
W2

;25.1 155,<
263 263
13.9 13.9
W2 10.1

176.9 277^
228. 0 428.8

580.4

114^
38.6
20.<
9.8

912.0

1W.9
38.6
a.4

9.7

18.4

191^
263
13.9
10.1

280.1
t3U

9W.2

218.8 244.4
163 26.3
13.9 13.9
10. 8 10.9

2973 297.9

497.9 524.1

1.9
IOM.9

31.8
1149.3

199. 7 2418 277^
38.6 38.6 38.6
20.4 20.4 20.4

9. 8 10. 0 10.1

34.6 36^ 36.2

«.9

1.4

1M

14

27,*

6.1

S3Lt

11.0
W3

84.0

16.9
22.8

11&»

21.4
38.6

144.9

27.0
38.6
Wl

lau

3U
38.t
20.4

S3
319.3

31.9 31.9
78.1 92.8 81.2

MU t7l7 49U

43J <0.0 7U
38.6 38.t 38A
20.4 20.4 20.<

91.2
3&6
20.4

1.4

20.6

2.*

433

A.1

715

2fl.<

5353
312

1483
420
-21

7S47

6776
645
128

754»

4U

5484
311

1480
431
-13

7663

6887
644
133

7&<4

72.5

56«1
309

IU8
S4
-73

7670

7036
452
183

7t70

2U

108.9
273

228J)

36U

5759
310

1455
374

-109
7789

6971
434
141
255

7801

».7

152.1
61.1

228.0

441A

5890
309

1455
380

-IS2
7882

705
411
171
28»

78%

uu»

1893
1033
2683

5tl.l

6024
307

1477
343

-189
7962

7026
403
173
37]

7973

7U

2XJ
130.8
330.4

691.7

6207
306

It5«
327

-231
80M

7082
393
144
Ul

8080

MA

271,9
1782
404.9

asu

6322
306

1434
366

-272
sia

7078

388
122
582

8170

102.5

347.8
178.0
724.7

S33
1333^

«634
413

1410
475

-348
8584

7138
364
Ill
985

asw

1110

451.2
178.1
753.0

78.1
1460.4

6987
405

1220
523

-151
S6M

7182
379
128

10<S
8699

13M iau

538JO 612.8

175.0 179^
831. 4 S592

31.9
94.7

167SLO

7<11
426

100
4«0

.sas
8802

7021
423
236

H36
88U

31.9
113.0

179S.1

7898
449
841
294

^13
8W9

TWO
442
2W

1182
8983

adwtfvyjw
i/ff/w fc5tn« »



PadfiCo

PadfiCorp RAMFP-3

RAMPP-3 Technical A endix: Modelin

Load = m Gas = mg DSR = md Coal = nc Renewables = sr

Pa e# 5

Case # 36

DSR
OWC Wind with Tax C

OWC Wind without Tix C
OWC Ca*h«nirl

0 OWC all
W CMCCosail
C OWCCoinbin«lCrd«CT

OWCCCCTConmn
OWCStel e d«CT
OWC Pumped Storage

Annual Cumulative Capadty Factors (%)

1231 1225 1226 122Z 12^ 1999 2000 2001 2003 2006

50.0 51.0 52.0 54.0
23.0

82.0

54.0
23.0

82.0

48.0
23.0

90.0

8ZO

15.0 43.0
23.0 23.0
23.1) 23.0

78.0
89.0 86.0
82.0 82.0

43.0

210
210
77.B
8&0

81.0

43.0
23.0
23.0
77.0
87.0
81.0

2009

4ZO
23.0
23.0
83.0
92.0
84.0

15,0

2013

42.0

23.0
23.0
83.0

93.0

88,0

6.0

DSR
Utih Wind with TnC
Ul»h Wind without Tax C

Utah Geothemul

Utah Solar
U UtahCogutl
T UtlhCogcn2
A UfhCombln«dCyd«CT
H UtahCCCTCoimrt

Utthdul
Utah 1C CC
UtohFBGaI
UtohSim Ie CT
Utah Pumped Storage

76.0 79.0 82.0 83.0

35.0
84.0
35.0

80.0

35.0
77.0
35.0
35.0

76.0
35.0
35.0
81.0

74.0

35.0
35.0
80.0

87.0

72.0
35.0
35.0
81.0

88.0

71.0
35.0
35.0
83.0

910

71.0
35,0
35.0
83,0

92.0

20:0 19.0
5.0

18.0

s.o
16. 1)

DSR 76. 0 81. 0 89.0 92.0 93.0 93.0 92.0 91.0 90.0

W Wyo Wind wllh Tax C 35.0 35.0 35.0 35.0 35. 0 35.0
Y Wyo Wind without TU(C - 35.0 3S.O 35.0
0 Wyo Combined Cyde CT

M WyoCCCTConvcn
I W oCoal
N W o 1C CC
G o FB Coal

W Slin te deCT

Total System

NlUveLoad 71.4 71.4 71.8 71.4 71.4 715 715 715 715
Exiatin Gefwntion 74.6 73.9 75.0 74.1 73.5 735 74.0 74.0 7tS
New Resources 703 61.4 57.1 57,1 57. 6 55.0
DSR 58.7 60.6 63.9 66.4 66. 9 62.4 59^ 37. 1 57.2

89.0
35.0
35.0

88.0
35.0
35.0

87.0
35.0
35.0

71.4
74.9
5S.4
575

713
76.4
443
573

71.4
77,1
38.7

57.2

.pJiB l/VW S-5tPM »



PacifiCorp RAMFP-3

Load = m Gas = mg DSR = ad Coal = ac Renewables = ar

Case # 37

50-year
NFV

at 8.8%

UM1

50-year
Annual

Growth

Rate

(%)

Financial Model Output for 1994-2013 (including end effects to 2043)

0. 64

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (UWa)

122A

S.6S3

34

5. 619

5,082

Uii

5,783

79

5, 704

5, 159

1226

5. 960

152

5, 809

5, 223

1997

6, 058

Ul

5,867

5MS

usa

6, iy?

236

5, 953

5, 384

1S22

6, 323

270

6, 053

5, 476

2aM

6, 506

3d5

6, 201

5.578

2QQ1

6, 621

341

6, 281

5, 684

2flQ2

6, 933

404

6. 529

5,910

2fMlfi

7,287

490

6, 797

6, 152

2BM

7, 711

570

7, 141

6, 465

2au

8, 297

638

7, 659

6, 940

"a
Bi
0.

 

n

2
^
-1
I

OJ

46, 327 3. 91

0. 49

3. 25

-0. 14

47,784 4.01
0. 59

3.19
-0. 20

Notes:

1) $M = millions of dollars

Total Customers (OOO's)

Net Elechic Plant (»M)

Net Conservation Assets <$M)

Utility Cost

Nominal Operating Revenues ($M)
Real

Nominal Cost In mills/kWh
Real

Nominal Average Customer Bill ($)
R«al

To al Re ource Cos

DSR Customer Cost ($M)

Levelized (20-year at 8.8%)

Energy Svc Cha^e ($M)

Nominal Total Resource Cost (»M>

tea!

Nominal

Real

Cost in milk/kWh

l,3l» 1,322 1,33d 1,350 I,3b8 1,390 1,416 I.43') 1,4B7 I.56U 1,631 1.725

7,791 8.231 8,699 9,039 9,595 10,236 11,073 11,996 13.448 15.200 17.773 20.269

90 193 337 407 497 577 663 7^1 H28 890 9W 851

2. 133

2, 133

479

47.9

1, 630

1,630

6.6

0.7

4.4

2. 138

2, 138

47,7

47.7

2. 268

2, 193

502

48,5

1, 715

1.658

8.5

1.6

92

2, 278

2. 204

49,7

481

2333

2, 162

510

47.7

1, 746

1,633

9.9

2.7

13.9

2, 349

2, 197

50-0

46.8

2, 4(M

2, 175

51.7
46.8

1, 7B2

1, 612

11.9

4-0

19.0

2, 427

2. 196

50.6
457

2, 49h

2, 184

529

463

1, 825

1, 597

135

5.4

252

2,527

2.210

51.5
45.0

2, 622

2, 218

54,7

46,2

1, 886

1, 596

58.0

11.7

31.6

2, 665

2,255

53.1

450

2, 731

2, 234

55.9

45.7

1, 929

1, 578

76.1

19-9

39.2

2, 790

2, 283

54.4

4<S

2, 815

2, 228

56.5

447

1, 957

1, 548

93.8

30.1

48.1

2. H93

2, 290

55.1
43.6

3, uiy

2, 233

583

43.1

2, 029

1, 502

81.2

476

66.2

3, ]31

2318

56.9

42.1

3, 630

2, 430

f>7.4

45,1

2, 327

1, 558

74.9

72.8

93.3

3, 7%

2, 541

65.7

44.0

4, 235

2, 565

74.8

453

2, 592

1, 570

88.6

101.6

118.7

4, 455

2,698

72.8

441

5, 454

2, 890

89.7

47.5

3, 162

1, 675

79.4

138.1

131.5

5, 724

3, 032

86.8

460

5i
n

g;
n
w

3
Q.
.-.

x

2

re.
I-*

3

II
=tt

2) General Inflation Rate is 3.40% annually

3) 50-year Real Levelized
Utilitv Cost in mills/kWh =

4) 50-year Real Levelized
46. 42 Total Resource Cost in mills/kWh ^ u.w



PacifiCorp RAMPP-3 Case # 37

Load = m Gas = mg DSR = ad Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Rate

1.21%

0.24%

0.53%

1994

Total Requirements
GWh 66,033

MWa 7^38

1225 1226

66,900 (6.848

7, 637 7,631

Total Annual Emissions (1000 Tons)

C02 54,160 54,100 55,648
NOx 139.5 141.3 143.0

TSP 10.4 10.4 10.6

1997

67^05

7,706

55.742

142.6

10.6

Anplisl System Emission Rates (Founds/MWhl
0.29% C02 1,640 1,641 1,665 1.652
-0.72% NOx 4.23 4.22 4.28 4.22

-0.42% TSP 0.31 0.31 0.32 0.31

Emission Rates as Percent of 1994 Base

C02 100 100.05 101.50

NOx 100 99.93 101.26

TSP 100 99.19 100.96

20 Year Emissions (1000 Tonsl

C02
NOx

TSP

1228

68, 249

7,791

56, 267

143.3

10.6

1^49

4.20

0.31

100.68 100.52

99.93 99.37

99.42 98.87

Average Tota|

61, 752 1, 235^)38

138.4 2,769

11.0 221

1999

69,003

7,877

56,666

144.5

10.7

1,642

4.19

0.31

100.12

99. 11

98.53

2000

69, 852

7, 974

57, 238

120.8

10.8

1,639

3.46

0. 31

99.90

81.86

98. 13

2001 2003

70, 728

8,074

58,283

123.2

10.8

1,648

3.48

0. 31

100.47

82. 45

97. 37

74,653

8,522

63,035

133.8

11.1

1,689
3.59

0. 30

102.95

84.84

94.74

2!i!!6

75,669

8,638

63,880

135.6

11.2

1,688
3.58

0. 30

102.93

84.80

94.28

2009

77,263

8,820

67,335

143.3

11.4

1, 743

3.71

0.29

106. 25

87.79

93. 32

2013

79,506

9,076

68,837

146.3

11.5

1,732

3.68

0.29

105.56

87. 10

92.24

y
ftl
Q.
B
8

2
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Î

u

ff
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n
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PadfiCor

FidfiCoip RAMPP-3

RAMPP-3 Technical A ndix: M delin

Load = m Gas = mg DSR = ad Coal = ac Renewables = ar

Pa eft 6- 8

Case # 37

DSR
OWC Wind with TuC
OWC Wind without Tax C

OWC Ceothamal

0 OWC Co I

W OWCCo 2
C OWCCumUmdC deCT

OWCCCCTConvnt
OWC Sim luC cleCT

OWC Stcn

Total

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Gwthanui

UUhSolu
U Utah Co ai I

T Utah Co an 2

A UukOmbtonlC CT
H Utah CC CT Convert

UtriiCoal

UtrilICCC
UhllFBQaI
Utah 1«C CT
UtahPuin Ston

Tool

DSR
W W oWtadwllhTuC
Y W o Wind without Tax C

0 oCombtoedC deCT

M W oCCCTCaivnt
I W o Gal
N W oIGCC

G W oFBCori

Wo bC d«CT
ToUI

DSR
T Renewable

0 Co
T ComUncdC dtCT

A Ciul
L 1»C deCT

Stna

Total

Incremental Winter Capacity (MW) of Resource Additions

I221.1225122S122ZI22S.l2222!!Sa2S2il!B2222!S

302 34.? A32 27.6 37.6 43^ 50.6 50.9 63.6 75.8

2009

W.5

2QU Total

63.1

30.1

16.8

34.?

23.7

43^

405

160.0

43.7

2I1J

21.0

a.*

37.<

21.7

W-*

23.8

50A

23.4

50.9

23.9

63^

44.1

7SJS

643

3«.3
lau

63.7

434.1

497^

473

149.1 660.0

IfiA

1.8

23.7

1.2

40.5 21JO

3.9 5.0

>4.» 103.0 135.4
21. 7 11BJ 12U I73^> 839J

6.2 65 kl 6.4 1Z.<

48.9

U3A

19.1

515.6

16&7

77(J>

18,8

59S

IWJt

16.7

1A

48.8

1.2

59.8

l.» U

87.i 53.6

203.7

6.2

65.5

u^ 59.B

Annual Wipln Peak Capacity (MWl
Natlvt Load 7497 7681

S Him Sri- 1395 U95
Y DSR -»9 .109
S Totd R«tuirnn«nti S843 8967
T

E Eidsting Genention 9088 9322
M RraiPurchuu 980 1071

New Resourcu 0 0
L Total RMOUK- 100U IQ3W
k

R Rwavca 1224 1425
ResCTve Muyn (KM) (») 13.8 15.9
Capadty Below 15% RM IQ2

S7j6

7881
1245

-196

8930

9382
867

0

102»

1318
14.8

20

257J

8067
1245

-250
9062

9402
816

204
10U2

1359
15.0

65.5

8244
I24S
-315
9174

9555
817
204

1057<

1401
15.3

6J

7SS

23,1

94.9

191A

8427

1245

-3S9
92S3

9557
797
322

10676

1392

15.0

6^

902

103.0

183^

8t32
U9S
-46»
93M

95«4
773
425

107U

1403
15.0

6.*

81.2

149.1

2303

9842

1195

-550
9487

9571
766

574
10911

1422

15.0

IU

120.1

660.0

135.4

913J

9273

U9S
-670

9798

9582
317

1370

1UW

1469

15.0

19.1

159^

48.9

208.1

9785

887
.830
9M3

9589

312
1418

11319

1475

15.0

18^

149.0

515.6

283.0
897.6

10389

687

-979

10098

9184
262

2167
11613

1514
15.0

16.7

127.1

395

434.1

620.7

II206
437

.1106

10S37

91M
262

2661
121U

1579

15.0

5&72

0.0

0.0
0.0

183.4

43.7

0.0

0.0

0.0

470.4

1284.7

414^

0,0
0.0

0.0
0.0

0.0

0,0

0.0

0.0

1463.1

0.0

0.0
0.0

500.0
2377J

104^
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

104J

1106.6

0.0

227.1

0.0

1463.1

0.0
970.4

3766^

i/s/w usni i»



PadfiCor

PacUiCorp RAMFP-3

RAMPP-3 Technical A ndix: Modelin

Load = m Gas = mg DSR = ad Coal = ac Renewables = ar

Pa eft 6- 9

Case # 37

DSR
OWC Wind with TuC
OWC Wind without Tu C

0 OWC G<oth«mill
W OWCCo I
C OWCCo 2

OWC Combined C de CT

OWCCCCTConvnt
OWCSim . C d«CT
OWC Sun

Told

DSR
Uuh Wind with Tax C
Utah Wind without Tax C

Ut*h Geothunul
Ut»h SoUr

U UtihCo 1
T Ut»hCogen2
A Utah Combined C de CT
H UUllCCCTCanmn

UuhQal
UuhIGCC
UtahFBCo^

UtdtSlm I^CydcCT
Uuh Ston

Told

DSR
WW WindwlthTtxC
Y Wyo Wind without TuC
0 W Combined C CT

M W oCCCTConnn
I WyoCod
N W o 1C CC
G WyoFBCo*!

W oSlm < deCT

Told

DSR
T Renewable

0

T Combined C deCT

A Co«l
L Stel IcC deCT

Ston

Total

Native Load

S Pumped Storage
Y FbmSila
S Non-Fiim Salea

T CSR
E Total ReqnlBMuenta
M

Existing Genention
L HrmPurcha-
fc Non-Firm Purchaaea
R NewReaources

Total ReutuioM

.d^t4t<»(_l

Cumulative Annual Energy (MWa)

U21I2SS12S6122Z122812222!m20!!12a!a20S62!ijgm,i

17. 6 W2 71.3 87. 9 108. 1 120. 9 136. 0 1S1. U 176. 0 205. 7 230. 4 2S2.9

137^ 146. 4 167. 8 15(1. 1 170^ 163. 1 166. B 170. 7 170.7
3&2 36.2 3U 37.6 37. 0 37.1 38.0 38. 9 38.9

17.(

U.6

40^

363
- 14.

71J

7<.4

26U

ai

290.7

1113

324.9

125.8

34X7

140.6

35U

155.8

374.2

183.2

410.6

22Z5

as
44(L2

ZU.7

1.9
4M.4

293.7

IU

l.<

MS

z<

7<.<

6.1

n.i

n.o

11U

!«.»

17.9
14S.7

218

36.7
1774

28.4

136.6

36.7
329.1

33.9

71I.1 786.3 128«3 I3U.8

W.l «4.» 101. 7 113J
»i,7 1S73.7 ItU.7 1717.1

44.8 61^ 77S 9U

u

33.6

It U

78.9 151.8

33-t

5353
312

1483
422
-M

753t

6774
645
118

7537

78.9

5484
311

1480
440

-79
7636

6880
M3
114

7637

1SU

5661
309

1438
374

.152
7630

6996
152
183

7631

1U

191.0

173.7

3U.7

S7S9
310

ItSS
371

-191
7704

6968
435
141
173

7717

li.»

236J

182.6

418.9

5890
309

1455
371

. 236
7789

7043
411
167
182

7803

2U

269J

204.0

17.9
491.4

6024
330

1477
314

-270
7876

7083
403
181
221

7888

28.*

3US.O

207.7

36.7
549.4

6207
354

1456

260
-3C6
7972

715S
393
1M
244

7986

33.9

340.7

207^

I3«.6

36.7
721.2

6322
354

1434
304

.341
8073

7134
388
183

38a
8085

4U

404.0

200.2

741.4

ffl.l
1414.7

(634
395

1410
486

-404
8521

7070
364
90

1010
8534

UJ

4895

204.9

78&3

64.9
154S.6

6987
388

122)
531

490
8637

7126
361
107

1056
8650

77.5

569.6

209.6

12863

101.9
2167.4

7411
434

10C
500

-570
aaia

6769
33«
130

1597
BS32

91.5

638.1

209,6

1340.8

115^
1303.7

79»
445
841

429
-638
9075

6S9t
374
154

16«5
90W

!/»/»< fc54 < »



PacifiCor

PadfiCorp RAMPF-3

RAMPP-3 Technical A n ix: M delin

Load = m Gas = mg DSR = ad Coal = ac Renewables = ar

Pa e#6-6

Case # 37

DSR
OWC Wind with TuC
OWC Wind without Tu> C
OWC Ceothcniul

0 OWCCogenl
W OWCQ>g«n2
C OWC Combined CydeCT

OWCCCCTConnn
OWCSto] eCydeCT
OWCPum Ston e

Annual Cumulative Capadty Factors (%)

isai isa iaa& isaz. im isaa wia ssi isaa TS^ ss& sos

58. 0 61. 0 65.0 M. O 62. 0 35. 0 50.0 47. 0 46. 0 44.0 43.0 43.0

85.0
82.0

91.0
810

91.0
82.0

910
85.0

92.0
84.0

88.0
84.0

91.0
86.0

93.0
88.0

93.0
aa.o

DSR
Ut»h Wind with TnC
Ut«h Wind without Tu C
Utah Geothcnnal

UtahSolu
U UtahCogenl
T UfhCo oi2
A Utah Combined d«CT
H Ulh CC CT Convert

UtthQuI
UtdlKICC
Utah FB Coal
UtihSlm 1« deCT
Utah Pum Ston e

86.0 89.0 91.0 90.0 89.0 85.0 82.0 79.0 76.0 73.0 71.0 70.0

91.0 91.0 91.0 91.0 91.0

18.0 18.0 18. 0 20. 0 19.0 20.0 22.0

DSR
W Wyo Wind with Tu C
Y Wyo Wind without Tax C
0 Wyo Combinwl Cyde CT
M WyoCCCTConvut
1 W oCod
N W o 1C CC
G W FBCo«l

W Sta to d«CT

Total Svatem

Native Loul

Existln Genentwn

New Rnourua

DSR

76. 0 81.0 89.0 92. 0 93. 0 92. 0 92. 0 91. 0 90. 0 89.0 88.0 87.0

71.4
74.5

68.9

71.4
73.8

717

71.8
74.«

77.4

71.4
74.1
84.9
765

71.4
73.7
89.3

74.9

715
74.1
68.6

1,93

71.9
74.8
57.4
63.0

71^
74.5
6«.2
61.9

71.5
73.8
73.7
60.3

71.4
74J
7tS
59.0

713
73.7
73.7
SS2

71.4
75.0
62.6

57.7

td^t^xipjK
1/37/M S54PM l?i



FacifiCorp RAMPP-3

Load = m Gas = mg DSR = hd Coal = ac Renewables = ar

Case # 41

50-year
NPV

at 8. 8%

UMI

50-year
Annual

Growth

Rate

CM

Financial Model Output for 1994-2013 (including end effects to 2043)

0. 62

System toad (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

1994

5, 653

36

5. 616

5,080

L.'(^

1225

5, 783

84

5, 698

5, 154

. /,

iaat

5, 960

161

5, 799

5.214

/,

1222

6, 058

204

5, 854

5,294

/-.

1228

6, 1B9

254

5, 936

5, 369

UM

6, 323

2^2

6, U3U

5,455

'Z&

21U1

6, 173

5. 552

a

2001

6,506 6, 621

334 375

6, 246

5,653

2f_
u

2flQ3

6, 933

448

6. 4B5

5,870

2B»

7, 287

547

6, 739

6. 100

^
iaea

7, 711

639

7, 071

6.<02

'//,

28U

8, 297

718

7. 578

6, 868

^
Bl
a.
I
Q

s
l-a
hT)
I

u

Total Cuslomera (OOO's) 1.309 1^22 1, 3.% 1,350 1,31. 8 1,310 1,416 1,43') 1,487 1,560 1,634 1, 725

Net Electric Plant ($M) 7, 795 8,223 8,674 9,002 9, 534 10, 168 I1.002 11,924 13^60 IS,U5I 17,602 20, 129

Net Conservilion Assets ($M) 95 203 354 430 527 619 718 808 917 1, IX)2 I.O.U 979

^
s-
3
^--
n

e.

Utility Cost

46,067 3.90 Nomiral Operating Revenues (»M) 2, 132 2,267 2331 2,403 2,489 2,614 2.718 2,802 2.W9
0.48 Real 2. 132 2,193 2, 180 2,173 2, 177 2, 212 2,224 2,217 2, 220

3.26 Nominal Cosl ill mills/kWh 47. 9 50.2 51.0 51.8 529 54. 7 55. 9 566 583

-0. 13 Real 47. 9 486 47. 7 46. 9 463 463 457 44. 8 432

Nominal Average Customer Bill (») 1,629 1, 715 1,7« 1,7811 1, »2U I.U8I I.920 I.1'47 2-016
Real 1.629 1,658 1.631 1.611 1,592 1.591 1,571 1, 541 1,492

To al Res urc Cost
DSR Customer Cost (»M) 85 11.0 12.6 16. 1 16f M.6 84.4 103.5 923

Levelized (20-year at 8. 8%) 0.9 2. 1 3.5 5. 2 7.0 K. O 23. 1 34. 3 54.1

3, 613

2, 419

67.6

453

2, 31b

1, 551

86.2

B2.9

4, 207

2,548

75.0

45.4

2, 575

1, 559

107.U

116.8

5. 409

2. 866

89.9

476

3, 13t>

1.662

106.2

1636

3
p.

s
0

£-
»-..

is

47,789

Notes:

4. 03

0.61

3. 21

-0. 18

Eneigy Svc Charge UM)

Nominal Total Resource Cost ($M)

Real

Nominal

Real

Cost in mills/kWh

1) $M = mUlions of dollars
hd ac a> Nnanual

2) General Inflation Rate is 3.40% annually

4.7

2, 137

2, 137

47-7

47-7

9.8

2, 279

2,204

49.7
48.1

149

2, 349

2. 197

5UO
46.8

2BS

2,428

2,197

50.6
45.7

27.1

2, 523

2, 207

51.4
45.0

3) 50-year Real Levelized

Utility Cost in nulls/kWh =

343

2. 663

2,253

53.1
44.9

430

2, 7»4

2, 278

54-3

444

52.8

2, 889

2,286

55.0
435

73,1

3, 126

2^14

56.8

42.1

103.0

3, 799

2, 543

657
44.0

]3t)K

4. 454

2,697

72.8

44 1

4) 50-yearReal Levelized
46. 50 Total Resource Cost ill mills/kWh =

1-15.6

5, 718

3. 030

868

460

44. 99
1/2&M 3 08 PM

'-a
(U

n>
»



PacifiCorp RAMPP-3 Case » 41

Load = m Gas = mg DSR = hd Coal = ac Renewables = ar

Total Projected Emissions

"a
w

D
s

Annual

Growth

Rate

1.16%

0.20%

0. 51%

1221 1225 1226 1997

Total Bcquirements
GWh 66, 024 66, 874 66, 795 67, 321
MWa 7,537 7,634 7,625 7,685

Total Annual Emissions (1000 Tonsl

C02 54, 160 54, 900 55, 608 55, 636
NOx 139.5 141.3 142.9 142.5

TSP 10.4 10. 4 10.6 10.6

Arny?! System Emission Rates (pounds/MWh)
0.29% C02 1,641 1,642 1,665 1,653
-0.71% NOx 4.23 4. 23 4. 28 4. 23

-0.39% TSP 0. 31 0.31 0.32 0.31

Emission Rates as Percent of 1994 Base

C02 100 100.08 101.49

NOx 100 99.96 101.25

TSP 100 99.22 100.96

20 Year Emissions (1000 Tons)

C02
NOx

TSP

1228

68,056

7,769

56, 223

143.5

10.6

1,652

4.22

0.31

100.75 100.71

100.16 99.74

99.68 99.27

Aveiage Zctal

61^72 1,227,447

137.8 2,756

11. 0 220

1999

68,617

7,833

56^12

144.4

10.7

1,647

4.21

0. 31

100.40

99.54

98.99

2BQfl

69,467

7,930

57,075

120.6

10.8

1,643

3.47

031

100. 16

82.17

98.53

2001

70,203

8,014

58,007

122.8

10.8

1,653

3.50

0. 31

100.73

82.77

97.95

zfloa

73, 969

8,444

62,651

133.2

11.1

1,694

3.60

0. 30

103.25

85.20

95.26

2006

74, 845

8,544

63,264

134.4

11.2

1,69]

3.59

0. 30

103.04

84.99

94. 90

2009

76,413

8,723

66,674

142.1

11.3

1,745

3.72

0. 30

106.37

87.97

94. 13

2013

78, 639

8,977

68,218

145.2

11.5

1,735

3.69

0, 29

105.75

87.35

92.92

g
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PadfiCor RAMPP-3 Technical A endix: Modelin

FadfiCoip RAMPP-3

Load = m Gas = mg DSR = hd Coal = ac Renewables = ar

Pa e# 6-

Cast » 41

DSIi
OWC Wind with Tax C

OWC Wind without Tax C

OWCGeothumal

0 OWCCo 1
W OWCCo 2
C OVVC Combined C cleCT

OWC CC CT Caawert

OWC . leC CT

OWC Stcn

Totri

Dsa
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothcnul

UtahSolu-

U Utah ml

T UtohCo n2
A UtahCombinedC eCT

H Utah CC CT Convert

uakCod
Utah 1C CC

UUhfBCcd
Utah leC CT

Utah Pum Stan

Total

OSB
W W oWlndwithTaxC

Y W o Wind without Tax C

0 W oComfctocdC deCT

M W o CC CT Convert

I W oQal
N W oIG CC

G W oFBCoal

Wo la C de CT

Told

DSR
T RniwU*
0

T CombinedC cleCT

A Oal
L S leC deCT

Ston

ToU

Incremental Winter Capadty (MW) of Resource Additions

1221 1225 1221 I22Z 122S . 1222 2°Sa 2221 2SS2 ISSS

37. 4 41. 3 5\1 367 48. 0 53. 0 (>12 61. 6 78. 7 94.1

2222

82.7

2013 Toul

78.8

160.0

03

Ul

37A 41^ Sl^ 19<J 48. 0 72-2 61^ 61A 78. 7 94.1

17.6 24. t 41.9 22.4 23.1 273 26.8 27.2 SOS 74.1

82.7

73.5

Ml
427 J>

545

1314 660,0 14.9

17A

2.4

21.<

I.»

41.9

4.7

2U

5.9

23.1

7.0

67 Jl
9S.1

7.4

86. 7 109J

113J 1M^ 820JD 89JI

t.» i.» us 20.6

516.6

200.2
7903

20.3

8U

35.»
17Z7

17.9

2.*

57.4

1.8

67.7

4.7

97.B

5.9

6iS

1603

7.0

78.1

7.4

17.7

1»2

«J»

6J

94.1

6. 9 13J 20A

95.7 1417 18M

86.7

132. 4 660.0

1093

ll.»

S7A 67.7 WJS 224A 78.1 174.7 181J 228. 1 91U 203.7

20J

1765

516.6

200.2
snj

17.9

151^

813

384.1

617A

Annual Wlnltr Puk ClB.dtv (MW1
Native Lo*d 7497 7681

S HnnSala 1395 1395

Y DSR -57-125
S Totai R^ulnnimf 8BM 8951
T

E Exiatmg Generation 9088 9322
M RnnPurchuu 980 1071

New RB»OUICT» 0 0

I Totri Rmouw 100« 10393
k

R Rncvu 1233 1441

ReaCTVt Margin (RM) (%) 14.0 16.1
Capadty Below 15% RM 9-t

7881

1245

-223
8903

9382
867

0

102W

1345

15.1

8067

1245

-287
90U

9401
816

160

10371

-[ 363

15.0

8244

124S

-366
9U4

?555
817

160

10S32

1408

T5.4

8427
1245
-453
9219

9SS7
797

247
10(01

1382
IS.O

8632

1195
.548
9379

9SM

773

334

10671

1391
15.0

8W2

1195
-M4
MM

9571

766

466

10803

1408

15.0

9273

1195
-78t
%82

9582

317

1236
11135

1451

15.0

9785 10399 11206
887 t»7 437

-975 -1132 -1303

9SV7 9924 10340

9589 9184 9196

312 262 262
1251 1968 2434

11U2 11414 11892

1454

15.0
1488

15.0

1550

15.0

724^

0.0

0.0

D.O

1.7)1

OJ

0.0

0.0
0.0

348^

1251.9

4635

0.0
0.0

0.0
0.0

0.0

0.0
0.0
0.0

1406^

0.0
0.0
0.0

500.1

I3«^

ns^
0.0
0.0
o.a

0.0

0.0
0.0
o.n
0.0

iia^

1302.9
0.0

1795

0.0

1406J

0.0

8483
3736.9

UMa. ay^dd i/r/M »wn< »



PadfiCo

PicUiCorp RAMPP-3

RAMPP- T c i al A ndix: M Un

Load = m Gas = mg DSR = hd Coal = ac Renewables = ar

Pa e# 64

Case » 41

DSR
OWC Wind with Tix C

OWC Wind without Tax C

0 OWC Gwthwnul

W OWCO> I
C OWCCo 2

OWC Combined C d«CT
OWCCCCTConvBt
OWC Sim 1c C de CT
OWC Ston

ToUl

DSR
Utah Wind with Tix C

Utah Wind without Tax C

Utah GeothCTtnal

Uuh Solar
U UuhCo 1
T UukO 2
A Utah Combin<d C daCT

H Uuh CC CT Convert

UuhQMl
Uuh 1C CC
UukFBCiul
Uuh Staple CydeCT
Utah Ston

Tout

DSR
W WyoWtadwithTixC
Y Wyo Wind without Tax C
0 Wyo Combined C cleCT
M W oCCCT Convert

I WyoCo«l
N W o 1C CC
C WyoraC<Ml

W Stel e d<CT
ToU)

DSR
T Renew bie

0

T CombinadC deCT

A Coal
L Sta teCydtCT

Ston

ToUI

Native Load

S PiunpedStonge
Y Rrm Sales

S Non-FinnSalea

T DSR
E Total RequiKmenta
M

Existing Genention
L HrmPurchasea

te Non-Fum PuTchaaea

R New Retfourcw

Total RaoucoBB

Cumulative Annual Energy (MWa)

1221 1W? 1W6 1997 1998 1999 2000 2001

19.4 43.6 767 95.* U8.1 133.8 \S1I ITO.t

140. 0 146. 4 164. 1 166. 4 166.4

02 02 02 OJ 03

19. < 43-< 76. 7 23U 264. 7 298. 1 3ia. 9 337.1

15^ 37.6 76.9 95.6 11S.9 I3Z5 1493 166^
1&. 2.

2822 2B!6 2BS2 Zaa

200.9 237.0 26&9 2943

1617
0.3

»3.»

197.7

163.1

0.3

4oat

2418

16«.8
03

43U»

287.9

166.8

as

1^
462.9

3245

IM

1.8

374

3.2

7A.9

75

»t

] 19

IIS.?

19.5

IZ8
14S3

26.1

28.7
17U

32.0

1213

28.7
3IU

38.0

726.1

S3.2
977.0

49.7

739.7 1213.1 I28U

50.6
1033.1

67.4

91.9
1591.9

84.6

I0«3
1721.3

99J

LS

36.4

3,2

8t.t

7.S

161.1

36.4

5353
312

1483
424
-36

7536

6774
615
118

753(7

»4,«

5481
an

14<0
442
-34

7633

6879
M3
112

76M

Ul.1

5661
309

1438
377

-1U
7624

6992
451
181

762S

l2.»

203.9

140^

M4.1

5759
310

1455
3«4

-204
7&S4

6971

t35
152
140

7698

19.S

2S35

146.«

400.1

5890
309

1455
3 

-254
77t7

7052
ni
171
146

7780

2U

292.4

1643

118
169.5

US4
323

1477
300

-292
7B3Z

7081
403
183
177

7844

32J)

3335

166.7

28.7
S2S.9

6207
343

1456
255

-334
792»

7IS5
3SB
199
IS6

7942

38J1

374.9

166.7

1213

28.7
6M.6

6322
343

1434
288

-375
8012

7135
388
187
316

8026

49.7

44&3

143.0

716.1

532
1390.6

6634
375

1410
472
-us
8443

7058
364
92

9*2
8456

&7.4

S47.2

163.4

73»7

50.6
l500.»

6987
369

1220
513

-547
8542

7119
361
122
953

ssss

AU

639.4

167.1

1213.1

91.9

2111.5

7411
420

IOC
487

-t39
8722

6783
336
1U

1472
873S

W.S

7I8J

I»7.1

1288^

109.8
22S17

7998
437
841
418

-718
897<

6894
375
154

1565

8988

hdMJZjMf_acM 1/ff/W SaVW. 1^1,



PadfiCor

PadfiCorp RAMFF-3

RAMPP-3 Technical A ndix: Mo lin

Load = m Gas = mg DSR = hd Coal = ac Renewables = ar

Pa e # 6- 5

Case # 41

DSR
OWC Wind with T«»C
OWC Wind without Tu C
OWC Ceothcnnal

0 OWCCogenl
W OWCCogen2
C OWC Combined CydeCT

OWCCCCTConmrt
OWC Simple CydtCT
OWC Pum Storage

Annual Cumulative Capacity Factors (%)

1221 1995 122S 122Z 1228 1222 2221 ZB1 2BS 2224 222 2B12

51.0 55.0 59.0 57.0 53.0 50,0 46.0 43.0 42.0 42.0 41.0 40,0

87.0 91,0 91.0 910 91B 90.0 91.0 93.0 93.0
82. 0 82. 0 82. 0 86. 0 86, 0 86. 0 86, 0 88. 0 88.0

DSR
UUh Wind with Tax C
Utah Wind without Tax C

Utah Geothamal

UtahSolu
U UI«hCog«nl
T UllhCp «n2
A Utah Combined CydtCT

H Ut«hCCCTConv«t
UtlhCoal
UthIGCC
UllhFBOaI
UlhStol 1« CT
Utah Pumped Ston t

8*.0 89.0 91.0 89.0 89.0 84.0 81.0 78.0 75.0 72.0 70,0 70.0

91. 0 91. 0 91. 0 91. 0 91.0

18. 0 18. 0 18. 0 20. 0 19. 0 19. 0 21.0

DSR
W Wyo Wind with TucC
Y Wyo Wind without Tax C
0 Wyo Combined CydeCT
M Wyo CC CT Conwrt
I W Coil
N W o 1C CC
G W FBCoaI

W oSlm te C deCT

Total Svstcm

NattwLoad

Exirtn Gemntton
New ReMurc-

DSR

74.0 77.0 84.0 87.0 89.0 89.0 88.0 88.0 88.0 87.0 86.0 86.0

71.4
7iS

63.4

7l.«
73.8

67.5

71.8
745

7Z3

71.4
74.1
873
70.9

71.4
73.8
91.1
69.4

715
74.1
71.6
645

71.9
74A
58.4
W9

71.5
745
67.8
S8.2

715
73.7
76.2
57.0

71 .<
7U
76^
S6.1

713
735
7<.8
555

71.4
75.0
us
53.1

hd^tU^ljK 1/ff/W MtFM Ifc



PacifiCorp RAMFP-3 Case <f 50

50-year
NPV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

1M

Load = m Gas = hg DSR = md Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

0. 64

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

US1 1325 ISii

5, 653 5, 783 5,960

21 43 73

5, 632 5, 740 5, 888

5,094 5,192 5,297

MOT

6, 058

109

5, 949

SJ82

122B

6, 189

152

6, 037

5,<63

12i2

6, 323

189

6, 134

5,551

.SQQQ

6, 506

231

6, 276

5.M7

saa.

6, 621

272

2im

6,933

348

2CCi

7. 287

451

2Qiia

7, 711

538

2BU

8, 297

613

6/349 6, 585 6, 835 7, 173 7, 684

5748 5, 962 6, 187 6, 494 6, 963

"a

i.
^̂
'

s
-s
"a

Total Customers (OOO'S) 1,309 1,322 1,336 1, 350 1,368 1,390 1. 416 1, 439 1,4B7 1, 560 1,634 1, 725

Net Electric Plant ($M) 7,757 8,145 8,569 8,998 9, 608 10,345 11,300 12, 167 13,555 15.315 17,926 20,466

Nel ConservaKon Assets ($M) 57 113 176 243 32it 427 532 629 757 680 937 876

^
s-
St
>-.

p>

Utility Cost

46,403 3.95 Nominal Operating Revenues ($M) 2. 135 2.266 2,339 2.108 2. 41M 2, 629 2, 744 2, 809 3, 035 3,606 4, 207 5, 407
0. 53 Real 2, 135 2. 192 2, 188 2/17S 2, 173 2,225 2, 245 2,223 2,247 2,414 2,548 2,865

3.29 Nominal Cost in mills/kWh 478 49.8 50.4 51.1 519 541 555 55.8 58. 1 665 74.0 886

-0.11 Real 47.8 48.2 47-2 46. 2 454 458 454 44. 1 430 445 44. H 470

Noaunal Average Customer Bill ($) 1, 631 1,714 1, 751 1,784 1.817 1, 891 1.938 1,952 2,(MI 2,312 2, 575 3, 135
Real 1,631 1.657 1.U6 1,614 1,589 1.61X) 1,586 1,515 1,510 1,548 1,559 1,661

ft!
3
Cu

0s
(C

o al Reso re Cos

DSR Customer Cost (*M) 38 54 63 83 96

Levelized(20-yearat8. 8%) 04 1.0 1.7 2, 6 3.6

Energy Svc Charge ($M) 3. 8 7. 9 11. 7 15. 8 206

47,969 4.05 Nominal Total Resource Cost ($M) 2, 139 2,275 1,353 2, 426 2, 508
0.63 Real 2.139 2,200 2.201 2,195 1,194

3.24 Nominal Cost in mills/kWh 478 49-7 50-1 505 51.1

-0. 16 Real 478 48. 0 46. 8 45. 7 44.7

Notes:

1) $M = millions of doUars

3) 50-year Real Levelized

66.9

10,8

27.6

2.668
2. 257

53.2
45.0

B5. 2 1033

20. 0 31.2

36.1

2, 800

2, 291

546
446

45.8

2, 886

2. 284

54.9

<3.5

91.5
51.2

66.1

3, 153

2,333

57.3

42.4

4) 50-year Real Levelized

B2.8

80.3

96.4

3, 782

2, 532

65,4

43,8

93.4
111.0

123.3

4. 441

2, 690

726
44.0

8S1
149.9

141.1

5,61)8

3, 019

8t>5

45.8

IT)
w

41:
'?'

21 General InflationRatei*;^ 40% in"ii=»l!v ri 4.:1, ^. ^^-t _, :11^ /1 1



PacifiCorp RAMPP-3 Case # 50

Load = m Gas = hg DSR = md Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Kate 1994

Total Requirements
GWh 66,129
MWa 7,549

1225

67,137

7,664

12S6

67,189

7,670

Total Annual Emissions (IMP Ton?)
1. 24% C02 54, 170 54, 960 55, 955

0.28% NOx 139.6 141.4 143.8

0.52% TSP 10.4 10.5 10.7

1997

67, 969

7,759

56,024

143.4

10.6

Annual System Emission R?te5 (Pounds/MW')
0.33% C02 1,638 1,637 1,666 1,649
-0.67% NOx 4.22 4. 21 4.28 4.22
-0.42% TSP 0.31 0.31 0.32 0.31

12ffi

68, 915

7,867

56,742

145.1

10.7

1,647

4. 21
0. 31

1222

69,414

7, 924

56,915

145.6

10.8

1,640

4. 19

0.31

2QQSI

70, 211

8,015

57, 271

121.1

10.8

1,631

3.45

0.31

2iiCl

71,709

8,186

59,204

125.5

11.0

1,651

3.50

0. 31

2S&3.

75, 126

8,576

63, 795

135.8

11.2

1,698

3.61

0.30

2Bi!6

76,081

8,685

64,548

137.3

11.3

1,697

3.61

0. 30

2C02

77,272

8,821

67^24

144.1

11.3

1,748

3.73

0. 29

2013

79,453

9,070

69,269

147.7

11.5

1,744

3.72

0.29

^
Bl
Q.
i
Q

s
l-a
-j
I

u

5)
n
y
3

r>
Bi

s>
0.
>^'

x

s
0
a
re

Emission Rates as Fempt of 1994 PilSt
C02 100 99.94 101. 67

NOx 100 99.80 101.41

TSP 100 99.06 101.08

20 Year Emissions (1000 Tons)
C02
NOx
TSF

100.63 100.51

99.93 99.72

99.42 99.16

Average Xfital

62, 174 1,243,482

139. 7 2, 793

11. 1 221

100.10

99. 37

98. 93

99. 58

81. 75

98. 16

100.79

82.94

97. 10

103.67

85.63

9483

103.57

85.50

94. 31

106.68

88.33

93. 19

106. 43

88.06

92. 25

"a
B>

ro

=tt

v
CT'
^
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PadfiCo

PadflCoip RAMPF-3

RAMPP-3 Techni al A ndix: M d lin Pa #6-

Case* 50

Load s m Gas = hg DSR = md Coal = ac Renewables = ar

DSR
OWC Wind with Tax C

OWC Wind without Tax C

OWCGwthemal

0 OWC Co 1

W OWC Co 2

C OWC Combined C deCT

OWC CCCT Convert

OWC 1«C d»CT
QWC Stnn

Tout

DSR
Utah Wind with Tax C

UtahWind trtthoutTaxC

Utah Geothnmal

UtahSolu

U Utah Co ml

T Utah Co en 2

A Utah Combined C eCT

H Utah CC CT Convert

Utah Co^
UUh 1C CC
UahFBCial
uah ]«c CT
Utah Pum Stcn

Told

DSR
W o Wind with Tax C

Y W oWtad without T*x C

0 W oConibtaedC deCT

M W o CC CT Convert

I W oOal

N W oIGCC

C W oFBCori

Wo teC deCT
Total

DSR
T Renewable
0

T CoinblmdC cleCT

A Co»l
L 1«C cltCT

Ston

Ton!

Incremental Winter Capacity (MW) of Resource Additions

1221 199^ 122& 1222 1998 1999 2000 2QQ1 20(Q 2Q06

24.4 25.0 24.1 265 ».» tt.O S35 S3.7 t92 82J

160.0

2C09

69.2

SS11 Tout

».<

2U

«.»

25.0

10,1

2U

U.l

18U

19.1

3&.a

20.)

46J

25.1

53J

2U

S3.7

26.5

69^

50.7

8U

74.t

115.2
184.4

M.1

3302
3»A

485

264, 0 660.0 29.t

l.» 10.1

1.8 1.2

11. 1 19.1

3. 9 5.0

1-tB. ft 141^

IW. 9 1MJ

%,6
12U 2»-S

6.2 4.9 63 6.4

710J 10*2

125 19.1

541.1

»5.7
W3^

19.1

100.0

37.7
au

17,7

1^

35.1

1.2

36.3

3.9 SJQ

C.1 50.6

las.o

6. 2 4.9

63. 1 76.0

tj

96.0

6.4

96.6

12-S

132.4

2M. Q 660.0

35.1 36^

Annual Winter Peak Capacity 1MW)

Native Load 7497 7681

S HimS»l« 139S 1395

Y DSR -35-71
S ToUl R«iuirtmtnta 8857 9005
T

E Existing Generation 90W 9322
M RnnPurchuca 980 1071

New ReaouKtS 0 0

L Total Rwounf 10068 10393
fc

R ROCTVCT 12-tO 13&8
ftesave Mugm (KM) Cl) 13.7 15.4
Capadty Below 15% KM -i l7

42.1

7881

Ut5
-114
wu

93»2

 7
0

10M9

t-Qt
13.7
115

210A

8067
1215
-164

9148

9402
316

I«0
10378

.I 229
13.4
142

118.8
I8I.»

8244
12t5
-227
1»26Z

9555
817
279

10651

1388

15.0

1412

217^

8427
1245
-SB
93CT

9557
797
420

10774

140S

15.0

96.6

18U

8632

1195
-389
sua

9564
773
517

10854

1415

-[5.0

350.6

8842
1195
-176
»S61

9571
766
781

U1II

1555
16.3

792.4

9273
1195

-608

9860

9582
317

1441
11340

U78

15.0

19.1

T76.0

29A

20SA

9785

887
-784
9888

9589
312

1470
11371

1482

15.0

19.1

154.<

54-1.4

200.9
8W.7

IQ389

687

-939

10137

nw
262

2213
T. 16S9

151?

15.0

177

132.6

^00.0

387.9

620J

na»
t37

-1071

10372

91%
262

2700
121M

isas
15.0

577.1
0.0

0.0
0.0

160.0
0.0
0.0
0.0
0.0

445.4

1I8U

390.0

0.0
0.0

0.0

0.0

0.0
0.0
0.0
0.0

I5SS.O
0.0
0.0
0.0

500.0

2<au

104.1

0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

104.1

1071^
0.0

160.0
0.0

159S.C
0.0

945.4

3771A

md^t^. VfjiM i/»/w an n*»



PadfiCo

FacifiCorp RAMFF-3

RAMPP-3 Technical A ndix: Modelin

Load = m Gas = hg DSR = md Coal = ac Renewables = ar

Pa eft 6-69

Case* 50

DSR
OWC Wind with Tax C

OWC Wind without Tu C
0 OWCG«oth«mul
w owe Co i

C OWCQ>gen2
OWC Combined C .CT
OWC CC CT Canv«n
OWCSIm eC CT
OWC Pumped Ston

Told

DSR
Uuh Wind with TuC
Utah Wind without Tax C

Utah Geoth«nnal

UuhSolir
U Utah Co I

T UuhCogm2
A UuhComblnadC cCT

H Uuh CC CT Conv«n
UldlCod
UUh 1C CC
UUllFBQxU
UtthSlm 1c C de CT

Utah Ston

Tdd

06R
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined C eCT
M W oCCCTConvnt
I WyoCtMl
N W o 1C CC
G WyoFBCod

WvoSlm e d«CT
Told

DSR
T Rwwwabla

0 Cogen
T Combined C deCT

A Q>«1
L Sta leCydeCT

Pumped St on
Total

Native Load

S Pumped Stonga
Y BnnS^a
S Non-Firm Salea

T DSR
E Total Reqnimmcnta
M

Existing Generation
L HmiPuTchaBCt

fc Non-Firm Purduues

R NewRewurcea

Total Rttoumu

Cumulative Annual Energy (MWa)

122112SSU2fiUZ1228IS222Ca!2SU2aiaz;SS2Ba2au

\13 25.7 39.0 S45 74. 0 89.6 107.4 125.1 155.4 191^ 218^ 244.1

138.8 146.6 148.6 I48.» IU.6 1455 141.2 148.9 148.9

0.6 2.4
12^ 25. 7 39£ 193L3 220^ 23U ZS6J 273. 7 30019 332. 7 3tlL3 395.7

6.9 U^ 27.4 43. 1 61.2 783 96. 1 11*2 148.9 199. 7 24Z8 277^

241.9 84t.8 873.9 1370.0 1461.7

f.9

I.<

1U

14

27.t

6.1

0.4

11.0

22.1
1U

16.9

4U
12U

21^

59.4
15M

27,0

662 73.8 713 1010 1135
<2u iw iiu.» inu lasr

316 05 a.o 76.4 91.2

u

20.6

It

433

(.1

Ti5

20.6

S353
312

140
420
-21

7547

(776
6tS
128

7549

u^

548t
311

1480
431
-43

7663

6887
644
133

76*4

72.5

56«1
30t

1138
334
-73

7670

7034
452
183

76*9

1LB

108.9

138>8

247.7

57S9

310
lt55
313

.109
7758

7021
435
177
138

7771

!(.»

1511

146.6

Z2.I
320^

5890
337

1*55
335

-152
7865

7110
411
189
168

7B7B

a.<

1893

148.6

485
38<A

6021
3W

1477
242

-189
7923

7129
403
207
197

7936

S7S

2305

148.9

59.<
43BA

6207
383

1456
198

-31
8014

7179
393
247
208

8027

3U

271.9

148.6

241.9

66^
728.6

6322
391

1434
30<

-272
8184

7150
392
200
*S6

8198

U.S

347.8

ItS.S

8K.8

73.8
1413.9

6634
401

1410
477

-348
8574

Tvn
364
88

1066
858B

60A

151.2

141.2

873.9

71 .i
ISJ7.6

6987
396

120
Bl

-151
8683

7143
377

91
1086

8*97

7M 91.2

S3U 6118

148.9 148.9

1370. 0 1461.7

1016
2159.5

7411
43«

1043
467

-538
8B19

6735
341
13«

1621
8833

ns.9

2339.3

7996
445
841
398

-613
W69

6842
30
151

1726

9082

md. f^i^nf 1/B/W t30FM»



PadfiCo

PidHCoip RAMFP-3

RAMPP-3 Technical A ndix: M in

Load = m Gas = hg DSR = md Coal = ac Renewables = ar

Pae# 70

Case # 50

DSK
CWCWIiidwlthTuC
OWC Wind without Tax C

OWC Cuthumil
0 OWC Co <nl
W OWC «n2
C OWCCombtoid dcCT

owccccrcoiinn
OWCSIm eCydtCT
OWC Pum Ston

Annual Cumulative Capacity Factors (%)

122t 1225 122S 122Z 1222 1222 SSOSt 2221 2!!!Q 2!!!K 2!B2 2SB2

50.0 51.0 52.0 54.0 54.0 48.0 45.0 43.0 43.0 0.0 42.0 42.0

86, 0 91, 0 92. 0 93. 0 92. 0 90. 0 88. 0 93. & 99.0

DSR
Utah Wind with Tn C
Ufh Wnd without T«x C
UtahGeothennal

Utth Solar
U UfhCognil
T Ut»hCo en 2

A Utah Combined dcCT

H UtahCCCTConvnt
Ulh Coal
UfhIGCC
Utah FB Cod
UtdlSta 1« deCT
Utati Pum Ston

76. 0 79. 0 S2. 0 83. 0 84. 0 80. 0 77. 0 76. 0 74. 0 72. 0 71, 0 71.0

91.0 91.0 91.0 91.0 91.0

18.0 18.0 16.0 18.0 20.0 20.0 23.0 22.0

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined C deCT
M WyoCCCTConnit
I W Cod
N W 1C CC
G W FB Cod

Sim I* d«CT

Total System

N»tfv Load

Exlrtttn Generation

NewRtsourcea

DSR

76.0 81.0 89.0 92.0 93.0 93.0 910 91.0 90.0 89.0 88.0 87.0

71.4
74.6

58.7

71.<
73.9

W.6

71.8
75.0

os

71.4
74.7
863
t«.t

71.4
74.4
60.3
66.9

T1S
74A
465
U.t

71.9
75.1
W3
59.2

71.5
74.7
58.4
37.1

ns
73.8
74.0
57.2

71,4
745
739
575

71-i
733
733
573

71,4
74.<
63.9
57,2

gui fjapjK i/ff/w a»fM i|i



FacifiCorp RAMPF-3

50-year
NFV

at 8.8%

IIM1

50-year
Annual

Growth

Rate

cu

0. 97

Case # 69

Load = mh Gas = mg DSR = md Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

System toad (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Nel Electric Plant ($M)

Net Conservation Assets ($M)

1221 uss 1SS6 122Z 1998 1222 2QQO am 2UB3 211(14 2S112

5.751 5,950 6, 182 6^21 6,464 6,610 6,B11

5.201 5J82 5.561 5,717 5,848 5.980 6. 126

2BU

5.772 5.994 6,255 6,430 6,616 6,8(18 7,055 7,230 7,689 8,355 9,056 ».923
21 43 73 109 152 197 2U 292 360 502 604 694

6,939 7^09 7,854 8,453 9,229
6. 278 6. 613 7, 108 7, 652 8, 360

1. 331 1.356 1,384 1, 410 1, 4^2 ], 479 1. 519 1, 557 1, 636 1. 756 1, 875 2, 018

7.777 8.349 9, 108 9,730 10.471 11,280 12.334 13,353 15,238 18, 120 21,657 25,140

57 113 176 244 329 447 569 681 835 992 1,073 1, 026

"a
&1
a.
I
b

s
^
>n
I

u

5'
n

n

EL

52, 290 4. 13

0. 70

3. 12

4. 27

Utility Cost

Nominal Operadng Revenues ($M)
Real

Nominal

Real

Noininal

Real

Cost in mills/kWh

Average Customer Bill ($)

2, 175

2, 175

47-7

477

1, 634

1, 634

2^38

2.261

49.6

48.0

1, 722

1,665

2, 451

2, 293

503

47-1

1, 771

1.657

2, 512

2^73

50.2

454

1, 782

1.612

2, 653

2,321

518
45,3

1, 840

1,610

2, 845

2, 407

54.3

459

1, 924

1,627

3, 006

2. 459

56,0

45.8

1, 979

1,619

3. 099

2, 452

564

446

1,991

1, 575

3,410

2,524

58.9

436

2,085

1.543

4, 104

2, 748

65.9

44 1

2,337

1,565

4, 948

2.W6

73.8

44.7

2,639

1,598

6,432

3, 408

87.8

465

3, 1H8

1,689

3
Q.

s
0

54, 056

Notes:

4. 23

0. 81

3. 08

-0.31

Total Resource Cost
DSR Customer Cost ($M)

Levelized (20-year al 8. 8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

teal

Nominal

Real

Cost m mills/kWh

40

0.4

3.8

2, 179

2,179

47.7

47.7

5.6
1.0

7.9

2347

2. 269

49.4

47.8

6.5
1.7

11.7

2, 465

2.305

50.0

46.8

8.5

2.7

15.8

2, 531

2, 289

49.7

44.9

9.8

3.7

206

2, 677

2J42

51.1
447

1) $M = millions of dollars
md ac. ar. hnancial

2) General Inflation Rate is 3.40% annually

3) 50-year Real Levelized

UHIity Cost in mills/kWh =

73,5

11.7

2»y

2,885
2. 441

53.5

452

95.2

21.9

38.7

3,066

2,509

55.1

451

114,0

34.3

49.B

3, 183

2.519

55.5

43,9

1065

568

73.1

3. 54U

2,620

58.1

43.0

ys.i

90.1

1083

4, 302

2.880

M9

43.5

106.6

125.0

139.9

5. 213

3, 157

72.5

43.9

4) 50-year Real Levelized
45.65 Total Resource Cost in mills/kWh =

99.0

169.6

164.1

6, 766

3,585

85.9

45.5

44. 68
1/26/M 3 30 PM

"a
Cl~

*

^.1



PadfiCoTp RAMPP-3 Case # 69

Load = mh Gas = mg DSR = md Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Bate

1.93%

0.89%

0.67%

1221 122S 122& 122Z

Total Requirements
GWh 66.795 68,197 68,127 71, 324

MWa 7,625 7,765 7,777 8,142

Total Annual Emissions (1000 Ton?)
C02 54, 453 55, 490 56^89 57, 297

NOx 140.4 142.8 145.4 144.3

TSP 10.5 10.5 10.8 10.6

Annual System Emission Rates (PowndS/MWhf
0. 23% C02 1,630 1,627 1,661 1, 607

-0.85» NOx 4.20 4. 19 4.27 4.05

-1.08% TSP 0.31 0.31 0.32 0.30

1228

73, 155

8,351

58, 286

145.7
10.7

1^94
3.98

0.29

1222

74^91

8^15

58^81

146.6

10.8

1379
3.93

0.29

ZQiifl

75,616

8,632

59, 363

122.5

10.9

1,570

3.24

0.29

zasa

77, 281

8.822

61,817

128.0

11.0

1,600

3.31

0.28

2003

82,213

9,385

66, 891

139.3

11.4

1,627

3.39

0.28

2006

85,874

9.803

70,747

147.8
11.7

1,648

3.44

0.27

2009

89,186

10,181

76, 142

159.6

11.8

1, 707

3.58

0.26

2013

93, 820

10, 710

79, 878

167.7

12.0

1,703

3.57

0.25

-a

s.

s

Î
5i
r>

I
»->.
n

e.

3

h->

x

Emission Rates as Percent Of 1994 P»St
C02 100 99.81 101.89

NOx 100 99.60 101.55

TSP 100 98.78 101. 18

2Q Year Emission? OQW Tons)
C02
NOx

TSP

98.54

96.23

95. 25

97. 74

94.74

93. 80

96.83

93.49

92. 50

96. 30

77.06

91.68

98. 12

78.80

90.88

99. 81

80.63

88.46

101.06

81.85

86.78

Average Xfltal

66, 937 1^38, 746

147.5 2,949

11. 3 226

104.73

85. 14

84.33

104.44

85.01

81.39

ha
(U

*

a



PadfiCor RAMPP-3 Technical A endix: Modelin Pa e # 6- 73

FidfiCoip RAMFP-3 Cis* # 69

Load = mh Gas = mg DSR = md Coal = ac Renewables = ar

DSR
OWC Wind with Tax C

OWC Wind without TAX C

OWCGtothtmuI
0 OWCCo 1
W OWCCo 2
C OWC Combined C deCT

OWCCCCTGmven
OWC Sim C dcCT
OWC Slon

Toul

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Gcothunul

UuhSolu
U Utah Co en 1

T UbhCo in2
A Utah Combined C eCT

H UtahCCCTQnniot
Utah Cod
Utah 1C CC
UtakFSCod
Utah 1«C CT
UtahPum Stan e

ToUI

DSK
W W oWtadwtthTlxC
Y W o Wind without T«xC
0 W oComtmedC dcCT

M W oCCCTCcnven
I W oOal
N W oIG CC
G W oFBCoal

W oStei leC CT

Total

DSR
T Renewable

0 Co

T ComblnedC dcCT

A Coal

L ie C dc CT

St<m

Tool

Incremental Winter Capadty (MW) of Resource Additions

ast isa issi 1331 iaai issi SSQ ssi sa. sat

24.4 25. 1 24J 26.6 36, 9 51.7 60. 1 60.7 83. 6 105.1

2009

91.9

2013 Total

89.6

2U

9,0

25.1

10.1

2U

14.1

160.0

470.0

65<^

19.1

12.3
174.7

223.9

20.2

147.7

1W.4

29.8

60.1

19.1 295

W2
I31A

56.8

10S.1

135

251.9
343.1

73.2

232.1
199.9

521A

55.0

330. 0 660. 0 W7S 884. 0 4763

9JQ

1.8

10.1

1.2

11.1

3.9

19.1

5.0

169.6

I8»A

6.2

148.1

98. 4 35^

12U 2324

73 7.0

3MJ

7.2

1M5
9133

14.1

520J

21.9

I3J

970J

21.1

sau

zai

1.6

352

1.2

36.4

3.9

V3

3S2 %.4

Annual Winter Pealt Caoadtv (MWl

Native Lo*d 7706 8050

S HraiSalu 1395 1395
V DSR -35 .72
S Total R^uirwrnti 9(Ut 9373
T

E Eadating Genention 9088 9322
M RnnPuichauCT 980 1071

New Rcaourcca Q 0

L Total RMOUKMB 10068 10393
fc

R Reserves IOQ2 1019
Reaerve Margin (KM) (%) 11.0 10.9
Capaaty Bckw 15% KM 357 386

413

8379

1215
-114
9SU

9382
867

0

10249

737
7.8

688

5j)

50.7

630.0

6B0.7

86«0
1245

-165
9740

9402
816

630
10848

U06

n.4

3S4

6.2

<S3

187.0

169.6
419.»

8860
1245
-22i
9877

9555
817

987

1US9

1481
15.0

73

Mf

147.7

98.4
334.9

9U7
1245
-317

1007S

9557
797

1233
11587

1510
15.0

7S

96J

148.1

3S5

27t.»

9C8
1195
-413

10220

95«4
773

1416

11753

1532
15.0

7. 2 14.1

97.4 1545

330.0 660.0

2U.7
427. 4 1059 J

9740
1WS
-510

1042S

9571
766

l74»
12083

1657
15.9

10382
1195

-665
109U

9582
317

2651

12SM

1636

15.0

21.»

2105

4372

M7.7

11283

887

-875
ll»5

9589

312
3088

129W

1693

15.0

U.B

I8*.9

384.0

13.3

251.9
1336.1

12273
687

-1062
1189»

9184

262
4237

13683

1784

15.0

20.1

1M.7

476^

232.1
199.9

1073JI

13488
437

-1227
126M

9196

262

5146

14604

1904

15.0

630.0

0.0

0.0

0.0
320.0

644.7

0.0

0.0
232.1
500.0

237(^

4295

0.0

0,0

0.0
0.0

0.0

0.0

0.0

0.0

27175
as
0.0

161.4

500.0

397*A

ms
o.n
0.0
0.0

0.0

0.0
0.0
0.0

0.0

117J

1227.0
0.0

964.7

0.0

27875

393J

IOOOJ)
6372.7

mA*ur. f^*( 1/Zf/N <-4« nd A



PadfiCor RAMPP- Techni al A ndix: Mo elin Pa #6-74

FadflCorp RAMFP-3 Case * 69

Load = mh Gas = mg DSR = md Coal = ac Renewables = ar

DSR
OWC Wind with T>x C

OWC Wnd without Tax C

0 OWCGwthcimal

W OWCCo 1
c owe co l

OWC Combined C deCT
OWC CC CT Convtrt

OWC Sim « d»CT

OWC Ston

Told

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothnwl

Ullh Solar
U UUhCo 1
T UuhCo 2
A Utdi Combtaed C deCT
H Utrii CC CT Convert

Uuh Coal
Uuh 1C CC
UldlFBQuI
Utah Sim 1«C dcCT

Utah Ston

ToUI

C6R
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Coonbined Cycle CT
M W o CC CT Convert

I WyoCotl
N W 1C CC
G W oFBCoal

W 51m « d«CT
Totd

DSR
T Renewable

0 Cogcn
T CoflibtnedC deCT

A Coil
L Sim Ie Cycle CT

Puanpwl Ston
Total

Native Load

S Pumped Storage
Y RrnnSalea

S Non^irm Sale*

T DSR
E Total Requinmenta
M

Exuting Genention
L Rnfi Purchaaet

A Non^inn Purdusu

R NewResourcw

Total RcKtupcu

1994

I2J

Cumulative Annual Energy (MWa)

IW5 128S U2Z 1SS8 U22 iSCa ZCSll

25.7 39.1 S4.6 74.2 911 111S 132.9

12-t

6.9

25.7

1S.3

3».l

273

ItS.l
388.8

5US

43.5

1563
533J

7&U

61.3

1S1
3333

9U.<

81.6

TX1
5333

93U

102.1

2S3S
5333

949.7

1219

z2a

168.7

.S7S
5310

ast

213.0

am

247,«

2SEB

280.8

28t3 297.9 297.9
51&7 M7 3732

17.3
8.9 6.3 ZO 3.6

W7. 1 102U 111U 1172.B

10.0 221.7 270.9 311.4

6.9

1.4

1U

it

27^

i.1

o-a

11.0

3&3
»7.t

16.9

66.1
147.7

215

302.4

8^ 82

 .
0 SS3

17*J 491A

907.2 1307.9 2118^1 2554.4

S.7 36.0

8.2
99.4

1177^

18.!

8.2
I0«.4

IMtl

66.8

9.0 ».0
I09.9 124.1

2507A 299&9

ass 101S

L4

20.6

2.*

43.1

 .1
717

20.t

5472
312

1483
376
-21

7622

6809
645
170

7624

«>..

5694
311

KM
342
-13

77M

6953
6U
187

7784

72.7

5955
308

1438
U7
-73

777S

7114
452
210

7776

lU

109.1

533.9

»4U

6130
310

1155
355

. 109
8142

7011
435
ITS
533

81 S<

1&.9

ISlt

689.6

us
a7S3

6317
356

1455
374

-152
8350

70«4
411
162
725

8362

215

\<ni.

sias

««.!
loau

6508
391

1477
334

-197
8513

7093
403
144
886

8S2&

29.7

2443

sss

S2
66.0

11424)

6756

391
1456
m.

-244
8U1

7150
3B
204
897

SM4

36^1

291.8

816.8

30Z<
S2

583
K77.S

6OT
381

1434
366

-292
882tl

7126
388
135

1185
86M

4&2

379.9

809.5

WT1
8.2

108.3
221S.1

7390
415

1410
518

-3SO
93S9

TO1
364
110

1833
939B

rt4

501.5

803.0

1307.9

8.2
V.Z7

2733J

8056
449

izm
S78

-502
9802

7137
361
85

2231
98-14

8M 101.5

6017 6S9.7

S6S.6 871.1

2118.0 2554.4
9.0 163

U1.9 \V3
370M 4273L2

8757

448
1043
535
-Wt

10179

9SS
<68
841
469

-694
10707

 

75 6653
335 338
78 151

3104 3579
10192 . 1073

1/ff/W C43FM t?l



PadfiCor

FadfiCorp RAMPF-3

RAMPP-3 Technical A ndix: M elin

Load = mh Gas = mg DSR = md Coal = ac Renewables = ar

Pa #6-7

Case # 69

DSR
OWC Wind with Tax C

OWC Wind without Tu C
OWCC«o*hemrl

0 OWC Co en 1
W OWC Co en 2
C OWC Combine! cleCT

OWCCCCTConmit
OWCSta « ACT
OWCPum Ston e

Annual Cumulative Capadty Factors (%)

1281 1995 1226 1997 1228 1999 ZflSa 2!!!1 ZfflB 2I!Stt 22e ZSm

50, 0 51. 0 32. 0 54. 0 54. 0 48. 0 45. 0 42. 0 42. 0 42. 0 41. 0 41,0

90.0 90. 0 89. 0 90. 0 88, 0 86. 0 88. 0 93. 0 93,0

82.0 82. 0 82. 0 82. 0 82. 0 810 80. 0 88. 0 88.0

7.0

18. 0 13.0

DSR
Utah Wind with TuC
Utah Wind without Tax C

Utah Geotheroul

Ufh Solar
U U«h0> oil
T UtlhCognil
A UahCoinblnedCydeCT
H UtllCCCTConnn

UtdiCtul
UUh 1C CC
UtdlFBQaI
Utah Stmpla Cycto CT
Utah Piunped Storage

76.0 79,0 82.0 83.0 M.O 79.0 77.0 76. 0 74. 0 73. 0 72. 0 72.0

91. 0 91.0 91.0 91. 0 91.0

S.O 5.0 5.0 5.0 5.0 5.0
21.0 24.0 21.0 19.0 19.0 21.0 21.0 11.0

DSR
W W oWlndwthTuC
t Wyo Wind without Tu C
0 Wyo Coinbined Cyde CT
M WyoCCCTConvut
I W Coil
N W 1C CC
C W o FB Coal

W oSlm 1« d«CT

Total System

NattwLoad

Extatin GenenHon

NewRewurcBB

DSR

76. 0 81.0 89.0 910 93. 0 92.0 91.0 90. 0 89.0 88.0 87.0 86.0

71.0
74.9

585

70.7
74.6

60.6

71.1
75.8

633

70S
74.6
M.6
663

71.3
73.9
735
66.9

71.1
7U
T19
623

7I.t
74.8
633
S92

71.2
74.5
67.9
57.2

71.2
74.0
69.1
57.1

71.4
74.4
7Z2
573

71.4
72.7
73^
56.8

71.3
713
W.6
365

.pj" 1/37/Vt 4^3 FM 1?|



FacifiCorp RAMPF-3 Case # 90

50-year
NPV

at 8. 8%

UM)

50-year
Annual

Growth

Rate

cu

1. 25

Load = h Gas = mg DSR = md Coal = ac Renewables = ar

Financial Model Output for 1994-2013 (including end effects to 2043)

1?94 1225

System Load (MVVa) 5, 955 6, 266
ConseivaUon (MWa) 21 43

After Conservation

System Load (MWa) 5.934 6.223
Energy Sales (MWa) 5^66 5A27

Tolal Customers (OOO's) 1,356 1319

Net Eleclric Flanl ($M) 7, 777 8.391

Net Conservation Assets ($M) 57 114

1224

6, 608

73

6.535

5,877

usz

6, ft86

109

6, 777

6,129

Uit

7, 145

153

6, 992

6, 325

usa

7, 401

203

7, 198

6, 511

2Qflfl

7, 721

256

7, 465

6, 713

2Qfll

7, 968

309

7, 658

6,928

am

8,587
409

8, 179
7, 399

]S»t

9, 495

548

8, 947

8, 095

2003 20U

10, 457 11, 680

664 769

9, 793 10, 911

8, 862 9, 878

1.440 1.4S2 1, 526 1,573 1,624 1,673 1,776 1,929 2, OS() 2, 263

9.509 10, 604 11, 368 12, 279 13, 487 14, 762 17, 242 20, 928 25, 117 29, 617

176 244 330 468 606 732 911 1, 100 1,201 1, 164

.-1

i
B
8

I
'"3
u

5i
r>

n
(U

58,788 4. 31

O. ftB

3. 01

-037

Utility Cost
Noaunal Operating Revenues ($M)
Keal

Nominal

Real

Nominal

Real

Coslinmills/kWh

Average Customer Bill ($)

2.235

2,235

476

47.6

1, 648

1.M8

2. 435

2355

494

47.8

1,740

1,683

2, 585

2, 417

50.2

47.0

1.795

1, 678

2,681

2,425

49.9

45.2

1, &09

1,636

2, 802

2, 451

50.6

44.2

1,836

1, 606

3, 145

2, 661

552
46.7

1,999

1, 691

3330

2, 724

566

46.3

2,051

1. 678

3, 459

2, 737

57,0

45.1

2, Q6B

1,636

3,805

2, 816

587

435

2, 143

1,586

4, 646

3, 111

65.5

43-9

2, 409

1, 613

5, 749

3. 482

741
44.9

2, 7M

1, 674

7, 462

3,953

86.2

45.7

3, 297

1, 747

3

>-..

x

2

60, 684 4.41
0. 97

2. 98

-0. 41

Notes:

]) $M = millions of dollars

Total Resource£ost

DSR Customer Cost <(M)

Levelized (20-year at 8.8%)

Eneigy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal

Real

Cost in mills/kWh

4.2

os

3.8

2, 239

2.239

47.5

47.5

5.8

1.1

7.9

2, 444

2^63

49.2
47.6

6.7

1.8

11.7

2, 598

2, 430

49,9

467

8.7

27

158

2,700

2,442

49.5
448

10,1

3.&

2U.6

2, »26

2,472

49,9

0.7

80.2

12S

30.2

3, )»a

2,697

543
460

1018

23.8

41.3

3, 395

2,778

55.8

45.6

108.9

35.6

53,7

3. 549

2, 808

56,2

44.5

1144

59.8

79.9

3. 945

2. 920

57.9

42.9

105 1

%.o

119,7

4, B62

3.255

646

43.2

112.3
1317

1555

6, 037

3, 656

72.8

441

2) General Inflation Rate u 3 40% annually

3) 50-year Real Levelized
UlilitvCostinmilla/kWh =

4) 50-year Real Levelized
4'i1[; Tn^f R^^. ^^r^c^-^;)1-/i-l*^ -

108.9

in.i

185.6

7,«27

4. 147

84.5
44,7

^
»>

*

^
o



PacifiCorp RAMPP-3 Case # 90

Load = h Gas = mg DSR = md Coal = ac Renewables = ar

Total Projected Emissions

Annual

Growth

Rate 1994

Total Requirements
GWh 67^82

MWa 7, 692

1225 1226

68,854

7,860

69,940

7,984

1997

73.172

8353

Total Annual Emissions (1000 Tons)
2.58% C02 54, 888 56, 114 56, 892 58, 186

1.45% NOx 141.5 144.4 145.9 146.3

0.86% TSP 10.6 10.7 10.8 10.8

Annual System Emission Rat<;s (FoundS/MlSUll
0. 15% C02 1,629 1,630 1, 627 1^90

-1.00% NOx 4. 20 4. 19 4. 17 4.00

-1.61% TSP 0.31 0.31 0.31 0.30

122B

77^57

8,865

60,161

147.9

10.9

1^49

3.81

0.28

1999

79^32

9,079

60, 870

148.4

10.9

1^31

3.73
0.27

wa

81,380

9,290

61,771

124.5

10.9

1,518

3.06

0.27

2QSO.

83,369

9,517

64, 229

130.1

11.1

1,541

3. 12
0.27

21ifi3

89,843

10,256

71,236

145.9

11.6

1^86

3.25
0. 26

2006

96,001

10,959

77, 918

160.7

12.1

1,623

3.35
0.25

2009

101,511

11,588

84,888

175.2

12.3

1,672

3.45
0. 24

2S03.

108,869

12,428

91,290

188.8

12.5

1,677

3.47

0. 23

"a
w

a.
B
s

s
^
"a
I

L»J

5i
I
n
u

a
&.

0
a
re

Emission RjftES a5 F(i(tnt o( 19?4 B»St
C02 100 100.05 99. 86

NOx 100 99.87 99.31

TSF 100 99.14 98.69

20 Year Emissions (1000 Tons)
C02
NOx

TSP

97.62
95.23

94.18

95. 10
90.72

89.30

^. vcnge Total

72, 120 1,442, 403

156.3 3,126

11. 6 232

93.96 93.18 94.58 97.34 99.64 102.66 102.94

88.85 72.87 74.34 77.33 79.69 82.19 82.57

87. 19 85.75 84.92 82.61 80.40 77.44 73.52

"a
w

re
»

T-

md.ac.ar.emlss 1/26/94 5;11PM[jh]



PadfiCor

TicUiCoTp RAMTT-3

RAMPP-3 Technical A n ix: Mo elin

Load = h Gas s mg DSR = md Coal = ac Renewables = ar

Pa e # - 7

Caa« # 90

DSR
OWC Wind with Tax C

OWC Wind without Tax C

OWC Gcotheraul

0 OWCCo 1

W OWCCo 2
C OWCCouituKdC dcCT

OWC CC CT Convert
OWCS kC dcCT
OWC Stan

Toul

DSR

Utah Wind with Tax C

Utah Wind widiaut Tax C

Utah Gcothowul

UrhSolu-
U Utah 1

T Utah Co Z

A Utah Combined C eCT

H UtihCCCTConvnt

Utah Co^

UlihIGCC
UuhFBCod
uuh i«c cr
Utah Pum Stora

Toul

osa
V/ W o Wind with Tax C

Y W o Wind without Tax C

0 W oConihtnedC deCT

M W o CC CT Convert

I W oQal
N W oIGCC
C W oFBCial

Wo IcC dcCT
Toul

DSK
T Renew»U«
0

T CoanbinedC deCT

A Co«l
L »C d«CT

Ston

Told

Incremental Winter Capadty (MW) of Resource Additions

1221 1225 isa 122Z 1222 1222 212B 20<n 2aS 200«

24. 4 25. 2 24. 4 26. 7 37. 0 577 65. 7 66. 1 95. 6 U4J

2009

109.6

203 Total

108.8

2U

».o

25.2

10.2

24.*

14.1

IM.O
470.0

65&.7

192

160.0
470.0

109.4

776.4

20.2

271.9

329J

3Z.»

WS2

173.9

322

tt.l

32.4

99.1

194.7

62.8

1ZU

ni

\W3

».<
ins
U7.»

?».(

203

4M3

S93A

6-1.4

330. 0 660. 0 8235 990.0 8-! 8.0

9£

1.8

1D^

1.2

Ill

3.9

370.0
200.0

WJ, 590^

38.1

5.0 «.2

37.4
70J

ss

17.0 17. 1 32.8
48. 8 213.8

16U 3793 9 9A 915. 7 1107. 7 &79A

8.0 8.1

1A

35.2

1,2

36.6

3.»

<2.4

sss 36,6

Annual WIntn Peak r^p. rity IMW1
Nattw Load 7974 8463

S RiwSclu 1395 1395

y OSB -35-72
S Totd R^ulramntf 9334 9786
T

E Extoting Generation 9088 9322
M RraiPurchuea 980 1071

New Reaourcea 0 0

L Total Rnourcm 10068 10393
&

R RcstTvca 733 606

Reacve Mupn (RM) (ft) 7.9 6.2
Capacity Below I5» RM 666 861

42.4

8913

I2t5
.1I4

10044

93»2
8«7

0

102»

205
2.0

1301

ss

50.9

630.0

680.»

9323
1245
. 165

104(0

9402

816

630

1080

44S

4J

1116

6^

63.4

630.Q

370.0
309.4

137Z8

9W9
I2«5
-229

10706

9555
817

1939

laii

1605
15.0

8^

99JS

271.8

37.t
W9JO

10041

I2<5
^27

109M

9557
797

2249
12603

1613
15.0

8j0

105.9

WS2

87.0

48.8

349.9

103M
1195
-433

ills*

9564
773

2493
12830

1672
1S.Q

a.i

106.6

3M.O
17.1

453.7

10802
1195
.540

11457

9571
766

2840
13177

1717
IS.O

16.0

216.6

23U

174.1

876.6
32.»

3-12.9
1396.7

1I658
1195
.714

12139

»S82
317

4062

13961

1820

15.0

24.» Z5.0 23J

«.»

zu zs.0 aa.i

24-IA 214. 2 193.7

160. 3 20 J

8235 990. 0 88Z6

124.5 4MJ
291.5

1064^ I790. S 1560.9

12926 14306 I5M»
887 687 437

-956 -1170 -1363

12858 13823 15023

9589 9184 9196

312 262 262
4886 6452 7819

14787 ISWB 17277

765.4

0.0
0.0
0.0

320.0
1320.C
I80.S

0.0
530.7
500.0

3U&.7

WsS.

0.0
0.0
0.0

0.0

0.0

0.0
0.0

0.0
3t2Ij

0.0
0.0

545.0
500.0

surr

UI.»
0.0
0.0
0.0
0.0

281^

0.0
0.0
0.0

413A

ISO.*

os
lfr40J>

T80.A

3902.7
IOSS.7
1000.0

nsii

1927
15.0

2(173
15.0

2252
15.0

8Hl*ur. <»p_»U t/a?/K kun* i^



PadfiCor

PidfiCorp RAMFF-3

RAMPP-3 Technical A ndix: Modelin Pa e# 79

Case # 90

Load = h Gas = mg DSR = md Coal = ac Renewables = ar

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWCGeothemul

W OWCCa 1
C OWCCog«n2

OWC Combined C deCT
OWC CC CT Canven
OWCSta Ie CT
OWC Pumped Stange

Told

DSR
Ul«h Wind with TuC
Utah Wind without Tax C

Utah Geothennal

Utah Solar

U Utah Co I

T UtAhCogen2
A Utah Combined C eCT

H UlthCCCTCaivot
Utah Oal
Uuh 1C CC
UuhFBCtuI
UUhSim 1«C d«CT
Utrii Ston

Told

DSR
W Wyo Wind with TlxC
Y Wyo Wind without TuC
0 Wyo Cocnbmed C CT
M W oCCCTConvut
I WyoCoal
N W o 1C CC
G WyoFBCoal

W Sta IcC dcCT
Told

DSR
T Renewable

0

T Combined C deCT

A Qal
L SimpltCydeCT

Ston

Total

Native Load

S Pumped Stanga
Y KmiSd«
S Noo-Finn Salcn

T DSR
E Total Reqnireinento
M

Exittfng Gencntion
L RnnPurchaau

fc Non-Finn Purduaes

R NewRcMuicea

Total Ruonnet

1994

IZ3

Cumulative Annual Energy (MWa)

1995 1226 1997 1998 1999 28S2 2001

25. 7 391 54. 8 74. 4 94. 6 1172 139.7

UJ

6.9

25.7

1S3

39J1

27.6

1483
4012

W7J

416

290^
777.6

16.6
llSILt

61.4

286.4
994.8

16.6

1392.4

845

289^
10M.1

VI
1521.7

107.7

7S7»
1092.0

16.6
153(.l

ni.i

aaa

180.2

2835
1074.7

3S3
1573.7

176.6

2226

231.6

284.2
10&3.A

31 .<
1610.6

243.1

2009

27U

302.4

t.9

1.4

1U

1«

274

u

lit

11.0

20.t 20.6 25.4
<9.6 58.9 71.1

1314 1(U 20U

26.4 28^
71. 1 100.0

531S 121U

17.0 243 312 3»3

1.1

2D.6

2.*

43A

i.1

72.9

20.6

5656
309

1483
264
-21

7(91

685«
645
191

7<92

43.4

5967
310

iiao
146
-13

7MO

7D19
644
196

7859

72.9

6309
293

1t38
16

-73
7983

7149
458
376

7983

1U

109.4

5515

6<1.9

6587
310

lt55
109

-109
83SZ

7109
437
266
552

8364

17.0

152.8

1067.8

20.6
66.2

1307.4

684t
39t

1455
322

.153
8864

7132
411
179

1154
8876

2U

203.4

1281^

20.6
7SJ

1580.7

7102
403

1477
298

-203
9(ff7

7138
403
173

1377
9091

31^

256.1

13873

25.4
883

17S7.1

7422
419

14S«
247

-256
9288

7210
392
199

ISOO
9301

3U

309.1

1379.8

302.4
26.4
87.7

2305.4

7668
419

1434
304

-M9
9516

7179
388
167

17%
9530

510

198^

250^

VM.S

1358^

1105.7
28^

13S.3
303<^

8288
480

1110
485

-409
10254

7134
364
144

2627
10269

W2
107.8

2040.9

73.0

T. 99S

271.5

547.7

1347.6

I8«03
282

139.2
3923J

9196
483

1220
608

-3W
10959

TIM
361
100

337S
10972

298.0

907. 2 166I. 8 2569.1

93.8

1985

291A

664.0

1402.1
138^

2767.6
xs

135.1
5143.5

loisa
478

1043
571

-66<
11S86

6688
335

97
4479

11599

saia

311.9

2M5 297.9
1117.6 1153.0
138^ 168.0

6. 2 40.0

10S 5.4

1839^ 197 (.2

344^

3318.7

303 303
114.6 12t.l

301U 3817.3

112.6

257.7

37BJ

7««.7

1450.9
168.0

3576.4
70.3

1295
6163.8

11380
471
MI
503

-769
124tt

«554
338
154

5394
12440

i/r/w Mifu »



PadfiCo

PacifiCorp RAMPP-3

RAMPP- Te hnical A n ix: Mo elin

Load = h Gas = mg DSR = md Coal = ac Renewables = ar

Pa eft 6-

Case #90

DSR
OWC Wind with T«xC
OWC Wind without T»x C

OWC Ceothcmill
0 OWC Co all
W OWC Co en 2
C OWC Combined deCT

OWC CC CT Convert

OWC Sim c Cycle CT
OWCPum Ston e

Annual Cumulative Capacity Factors (%)

1221 1225 1224 U2Z 1228 1222 2S2! 2!ffl. 2Ba3 SSi ZSIB 2013

50. 0 51. 0 52. 0 54, 0 34. 0 48. 0 44. 0 42. 0 42. 0 42. 0 41. 0 40.0

92.0
86.0

90.0
82.0

15.0

89.0
82.0

15.0

90.0
83.0

15.0

89.0
82.0

15.0

88.0
81.0

16.0

88.0

80.0

15.0

M.O
84.0
86.0

7.0
4.0

93.0

87.0

93.0

7.0
1.0

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothemui

Ut«h Solar
U Utah Co en 1

T UlthCa «n2
A Utah Combined deCT

H UfhCCCTConvt
UIlhCoal
Utah 1C CC
Utih FB Cod
UfhSlm Ie d«CT
Utah Pum Stora

76.0 79. 0 82.0 83.0 84.0 79.0 78.0 77.0 75.0 74.0 73,0 73.0

5.0
24.0

5.0
24.0

5.0
24.0

91.0

5.0
24.0

91.0

5.0
20.0

91.0

5.0
21.0

91.0

5.0
ao

91.0

5.0
24.0

DSR 76.0 80.0 89.0 92.0 93.0 92.0 91.0 90.0 89.0 87.0 86.0 85.0

W W o Wind with Tix C
Y Wyo Wind without Tax C
0 Wyo Combined Cyclt CT

M Wyo CC CT Convert

I W Coal 91. 0 91.0 91. 0 91.0
N W oIGCC
G W oFBCoal

W 0 Sim Ie de CT

Total System

Native Load 70,9 70.5 70.8 70.7 70.7 70.7 71.4 71. 0 71.1 71.1 71.0 71.4

ExMln GtnenlUn 75.4 75.3 76^ 7S.6 74.6 74.7 75.4 75.0 74.5 74,4 7Z8 71.3
Nn»Re«>um» 87.6 595 612 60^ 43.2 64.7 69. 1 69.4 69.0
DSR 5SJ 60.4 63.8 rtj 66. 9 62. 1 39. 1 57.3 57.2 573 5«.8 St.i

nd^f-apjK i/a?/« MIFW »



PacifiCorp RAMPP-3
Case* 211

50-year
NPV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

1%)

0. 64

SCE Modeled As A Potential Unit
(run against -m. mg/md. nc. ar-)

sr

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

litl

5, 6S3

21

122S

5, 783

43

1224

5,960
73

5, 632 5, 740 5, 888

5^)94 5, 192 5,297

lan

6, 058

109

5, 949

5, 382

usa

6, 189

152

6, 037

5, 463

1SM

6, 323

189

2QOQ

6, 506

231

2am

6, 621

272

2Bfl3

6, 933

348

6. 134 6, 276 6, 349 6, 585

5, 551 5, M7 5, 748 5, 962

am

7. 2B7

451

6, H35

6, 187

isssa

7,711

538

2BU

8, 297

613

7, 173 7, 684

6, 494 6,963

1.309 1.322 1.336 1,35U l, 3E>y 1,390 l,41b 1,439 1,467 1,560 1,634 1,725

7.763 8. 191 8.673 9,052 9, 619 10,402 11, 180 11,718 12,610 13,763 15.621 18,027

57 113 176 20 328 427 532 629 757 880 937 876

"a
(U

p.
I
Q

2

?
UJ

-1
lp~
n

I
n
Bi

Utility Cost

47,354 404 Nominal Operating Revenues (»M) 2, 135 2,266 2339 2,405
B.61 Real 2, 135 2, 191 2, 188 2. 176

3. 37 Nominal Cost in mills/kWh 478 49. 8 504 510

4.03 Eeal <78 48.2 47.2 46.1

Nominal Average Customer Bill ($) 1,631 1, 713 1. 751 1,7«2
Keal 101 1,657 1,638 1.612

2, 516

2, 201

52.6

46.0

1, 840

1, 610

2, 662

2,252

548

463

1,915
1, 620

2, 785

2, 279

56.3
46.1

1, 967

1, 610

2, 911

2, 303

57.8

45.8

2, 023

1,601

3, 230

2,391

619

45.8

2, 172

1. 608

3, 656

2, 448

675

452

2, 344

1,569

4, 3«2

2, 654

77,0

46.7

2, 682

1, 624

5,552
2. 941

91.0

48.2

3, 219

1,705

3

&
x

2
&.
(D

48,920 <.i4
0. 71

3. 32

-0.08

Notes:

1) $M = millions of dollars

olal e ource Cost

DSR Customer Cost <(M)

Levelized (20-year at 8.8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Bad

Nominal

Keal

Cosl in nnills/kWh

3.8

0.4

3,8

2. 139

2,139

47.6
478

54

1.0

7.9

2, 275

2. 200

49.6
48.0

6.3

1.7

11.7

2, 353

2,201

50.1
468

8-3

2.6

15-8

2, 423

2. 192

50.5

45.7

9.6

3.6

206

2,541

2,222

518
453

2) General Inflation Rate is 3.40% annually

3) 50-year Real Levelized

Utility Cost in mills/kWh =

66.9

10.8

27.6

2, 701

2,285

53.9

45.6

85.2

20.0

36.1

2, M1

2.325

55.4

45.3

1033

31.2

45-8

2, 988

2364

56.9

450

94-5

51.2

66.1

3, 348

2,478

608

450

B2-8

80.3

96.4

3, B32

2, 566

663

444

934

111.0

1233

4, 6 Ih

2. 795

75.4

45.7

4) 50-year Real Leveiized
47. 14 Total Resource Cost-inmilIs/kWh =

85.1

149.9

141 1

5, 843

3. 096

8B.7

470

46.05
.\f26^4 9KAM

-a
w



PacifiCorp RAMPP-3 Case* 211

Annual

Growth

Rate 1224 122S

Total Requirements
GWh 66, 129 67, 137

MWa 7,549 7,664

Tptal Annual Emissions 11000 Tons)
0.46% C02 54, 170 54,966
-0.63% NOx 139.6 141.4

0. 22% TSP 10.4 10.5

SCE modeled as a potential unit
(run against -m. mg/md. nc. sr-)

Total Projected Emissions

"s

I
0

1996

67, 189

7, 670

55, 955

143.8

10.7

Annual System Emission Rates (PoundsZMWU
-0.43% C02 1,638 1,637 1,666

-1.56% NOx 4.22 4. 21 4. 28

-0.67% TSP 0.3) 0.31 0.32

1997

68,240

7,790

55,906

142.8

10.6

1,638
4. 18

0. 31

122S

69,064

7,884

56,236

143.1

10.6

1,629

4.15

0. 31

1222

69, 747

7,962

56, 198

143.1

10.6

1,611

4.10

0.30

2000

70,676

8,068

56,628

119.5

10.7

1,602

3.38

0. 30

2001

72.498

8,276

56,722

119.4

10.6

1,565

3.29

0.29

2003

75,222

8,587

57, 739

121.1

10.8

1,535

3.22

0.29

SQS&

76, 089

8,686

58,152

121.8

10.9

1,529

3.20

0. 29

2009

77,123

8,804

58,859

122.4

10.9

1,526

3. 18

0.28

2013

78^86

8,971

59,331

123.1

10.9

1,510

3.13

0. 28

§
.a
w

^
I
>-..
n
pi

3
0.
»-*

x

s
D.

Emission Rates as Percent o(}994 B?ss
C02 100 99.95 101. 67

NOx 100 99.81 101.41

TSF 100 99.06 101.08

20 Year Emissions (1000 Tons)

C02
NOx
TSP

100.01

99. 11

98.57

99. 40

98.19

97.65

Average XetAl

57,414 1,148^76

127.8 2^57

10.7 215

98.36

97. 18

96.61

97.81

80.13

95.82

95.51

78.04

93.11

93.70

76. 25

91.37

93.30

75. 82

90.73

93. 17

75.22

89.60

92. 17

74.21

87.97

y
(U

w

9°
M



PadfiCo RAMPP-3 Technical A en ix: ModeUn

PadfiCarp RAMPP-3

Pa # 6- 83

Case » 211

See Modeled As A Potential Unit

(run against -m.mg/md. nc.sr-)

Incremental Winter Capacity (MW) of Resource Additions
1221 1225 1224 122Z 122t 122 2SSS 2CSB. 2Sffi 2(106

DSE
OWC Wind with Ti« C
OWC Wind without Tax C

OWC Geothannal

0 OWC Co 1

W OWC Co 2
C OWC Combined C de CT

OWCCCCTConviR
OWCSim 1«C «CT
OWCPum Stotl .
SCEWtaur

Total

DSR

Utah Wtnd with Tax C

Utah Wind without Tax C

Utah Gaothumai

Utah Solar

U Utah Co ml

T Utah Co en 2

A Utah Combined C leCT

H Utah CC CT Convert

UukC<«l
UtohIGCC

Ut^iFBCori

UUStal C ItCT
Ut»h Pum Stora

Totd

DSR
W W Wind with Tax C

Y W o Wind without Tax C

0 W o Combined C deCT

M W o CC CT Convert

I W Coal
N W IGCC
G W FBCMl

W Sim 1«C CT

Total

D6R
T Renawabia
0

T Combined C deCT

A Cul
L Sim It C CT

Pum Ston

SCEWlntu

Total

2022 22U Total

24.4 25.0 24.1 2U
29.0

275.6

M.8
36.0

4A.O

45.0

UJ

S35

29.0

7S1

322.0

M*.*

8,9

6U
87J

10,1

37.7

61A

U.I 19.1

29.0
20.1

36.0

13U

25.1

45.0

151.7

2U

29.0

53.7

29.0

13.0
160.0

68.1

(322. 0)

l.B

xs

29.0

12.0

39.0

692

455
162^

82J

29.6

(100. 0)

\Tf3. 111.5

50.7 74.6

69.2

S3.6

12.1

134.9

66,1

6&.4

487.9

S5 3

483

577.1

naa

58.0

13.0

320^)

589.4

0.0
0,0

aa

300.0

0.0

2167.3

3905

n o.o

58.0
12,0

39.0

i.a

10.1

T.2

14.1

3.9

*a.i

s.o
29.0

5*.!

62

36.0

70.1

4.9

45.0

IU.O 2515
SS3. 2S2.9 302J

6J

29.0

6.4

29.0

125

7t.6

19.I

574^) 57AS

102-5 500.0

7t2A 4&S l683^>

:9.1 17.7 1(0,9
110,0

58.0

1.8

3S.1

13,

 3
3.9

42.1

3U)

51i
87.0

27S.i

UJ,

63.1
IWS

49.»

76.0
135.0
443

3U 35.4 IU

322.B
3S7.1

613
98.6

Annual Winter Peak CapadtylMW)
Nadv Lo*d

S FlnnSalm

DSB
Total R^ulnmenta

Y

s

T

E Exi3ting Generation
M Finn Purchi

NewRaounea

L Total RMOIUCW
&

R Rcsema

Rexrve Margin (RM) (%)
Caproty Below 15% RM

7497
1395

-35
8857

9088

i58
322

100W

1210

13.7
117

7681

1396
-71

900S

9322

649

384
103 SS

1350

15.0

37.7
79^

7881

1245
-114
9013

9382
44S

422
10249

I2»
13.7

ns

413^

3067

1245

-164
n48

94G2

391
785

losn

1371
15.0

171.1

8244

I2U
.227
9262

9555
»5
893

10843

1444

15.6

255J

8427

12t5
-313
9369

9557
375

1OT
llOOt

1405

15.0

8<.0 8«.( U2.<
87. 0 112.0

70S. 267. 1 208.0

IU.O 2515
(322.0) (lOO.B

1933. 289.7 491.9

8632 8842 9273
U95 1196 1195

-389 -476 -60S

M3» 9561 9860

9564 9571 9582

351 344 3:7

1229 1U2 IT
Ill** 11M7 11WI

19.1

176.0

29.6

T. A15

15.0

1433

15.0

.I 478

15.0

205.6

9785

887

-784
9888

SCT
312

1821

11722

-[482

15.0

19.1

154.4

53.6

574.0

114A

896.6

10389

«87
-939

10U7

9184

262

2564
12010

1519

15.0

17.7

13U

487.9

6205

11206
437

-1071

1B572

9196

262
3051

1250»

15SS

T5.0

271.»

10715
5290
»48.4

QD

QS

57*a
1000.0

os
4122.6

.f.l l/lt/tt tSAM »



PadfiCor

PadflCorp RAMPP-3

DSR
OWCWtallwiUlTaxC
OWC Wind without Tax C

OWC Cwthnmal

0 OWC Co 1

W OWC Co 2

C OWC Combined Cyd<CT
OWCCCCTCanvn
OWC Sim Ie Cycle CT
OWC S<on
SCE Winter

Total

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothermat

U Utah Solar

T UtihCo wl

A Utah Co 2
H Utah Comteinid C deCT

Ut«kCCCTConvtn
UtthCotI
Uuh 1C CC
UuhFB&ul
Ut*hStmpl<C cleCT
Utah Ston

Total

DSR
W Wyo Wind with Tax C
Y W o Wind without Tax C

0 Wyo Combined Cycle CT
M W o CC CT Convert

I WyoCotI
N W o [G CC
C WyoFBCoal

W o Sim cC deCT

ToUI

OSR
T Renewable

0

T Comtrined Cydc CT
A &rl
L Simple C cleCT

Ston

SCEWtatn
Total

Native Load

S Pump Stongc/Peak Return
Y Rnn Sale*

S Non-Firm S*Ie»

T DSR
E Total Requinmcnta
M

Existing GeCTentidn
L Fam PuTchisea

& Non-Firm Purchases

R NewResourcn

Total Rcsonrcea

RAMPP- Technical A endix: Modelin

SCE modeled as a potential unit
(mn against -m.mg/md. nc. sr-)

1994

12-3

Cumulative Annual Energy (MWa)
I2S5 19% 122Z 122S 1222 2000

257 39.0

8.5
20^

6.9

10.1
35.8

15.2

TT.l
50.1

27.4

54.5
6.9

228.0

11.1

300.5

43.4
10.2

74.0

15.3

22S.O

11.1

328.6

61.2
218

89.6
263

UJ
228.0

IB7.4
2U
6.9

102.4
228.0

11.1 U.l
395J 482.1

7S3 %.l
MA 38.6

W2

6.9

1.4

15^

14

27,4

«.l

53.6

11.0
10.2

84.0

16.9
218

llt.9

21.4
38.6

1U.9

27.0
38.6
101

1.*

20.6

r

43J

6.1

T2S

8.5
».l

S353
312

1483
420
-21

7547

6776

636
128

9

7549

10.1
5i,<

3484
311

1480
131
-t3

7663

6887
02
133

10
7662

11.1
63A

5661
3G9

1«38
334
-73

7670

TO35
441
T83

11

7670

21.2

10B9
27.3

228.0

11.1
37S.3

5759
310

1155
374

-109
77W

(971
423
141
266

7801

39.7

152.1
61.1

228.0

11.1
4SU

5890
309

1*55
380

-152
7882

7025
400
171
300

78W

&OJQ

1WJ
103S
less

U.l
S7Z2

6024
307

1477

343
-189
7962

7026
392
173
383

7974

7Sf

2305
130.8
330.4

II.I
702A

6207
306

lt56
327

-231
sow

7082
382
144
472

sow

Pa eft 6-84

Case # 211

2001 2003 2006 2009

125.1
263
13.9
10.1

228^
281.7

2.6
688^

114^

38.6
20.4
9.8

335

155.4
26-3
13.9
10.1

277.5
414.8

191.5

263
13.9
10.1

279.9
439.0

218.8
2U
13.9
10.8

1V?3
497.9

1.9

2013

244.1
26.3
13.9

10.9
297.9
524.1

31.8

898.0

1W.9

38.*
20.4

9.7

34^

%0.7

199,7

38.6
20.4

9.8

M.6

10W.9 1149.3

2418
38.6
20.4
.

i 0.0

362

277.2
38.6
20.4

10.1

M.2

33.1
Z49A

32.6
39,6
21.4

83.1
3U.9

31.9 31.9
78,0 92.8 81.2

381. 1 471.7 49SA

43^ 60jQ 76. 4 91.2

38.« 38.6 38.6 3S.6
a.< a.t io.t 20.t

91.6

271.9
178.1
543.7

33.1
2.6

1029.4

6322
349

1414
442

.272
8275

7060
377

95
757

82W

102.5

347.8

178.0
726.5

83.1

119.0

151.2
178.1
753.5

78.0

13M 150^

338.0 612.8
179.0 179.2
831. 1 858^

1335. 4 1160A

6634
413

1410
476

-348
ssas

7138
364
no
988

8608

6987
405

1220
a<

-451
8685

7182
381
125

1010
9*96

31.9
M.7

167M

7411
t26

1043

460
<38
8802

7021
423
236

1137
8817

31.9
U3.0

1795.1

7998
449
841
294
^13
S9 9

7090
442
2»

U82
&983

new^ujwgjnw l/lt/»<12SAM»



PadfiCor

PacUiCorp RAMFF-3

RAMPP-3 Technical A endix: M delin Pa #

Case » 211

See Modeled As A Potential Unit

(nin against -m.mg/md. nc.sr-)

Annual Cumulative Capadty Factors (%)

122i US 1226 1997 1998 1999 2IXM 2001

DSft
OWC Wind with TuC
OWC Wind without Tu C

0 OWC Gtothtmol
W OWC Co at 1
C OWC Co an 2

OWCComUmd deCT
OWCCCCTConvnt
OWCSfai 1c deCT
OWCFum Ston .
SCEWinta

50.0 51.0 52.0 54.0
23.0

82.0

54.0
3.0

82.0

48.0

23.0

90.0
8ZO

15.0 13.0
3.0 23.0
23.0 23.0

77.0
89.0 83.0
82. 0 81.0

2003

43.0
23.0
23.0
77.0
86.0
81.0

2006

43.0
23.0
23.0
77.0
87.0
81.0

2S22 2013

42.0
23.0
23.0

83.0
92.0
84.0

15.0

4ZO
23.0
23.0
83.0
93.0
8».0

6.0
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

DSR
Ufh Wind with T«x C
Utah Wind without Tax C

Utah Ceothemul

Utlh Solar
U UtahCogenl
T UtahCogcn2
A Utah Combined CydcCT
H Uah CC CT Convert

Utah Coal
Ufh 1C CC
UfhFBCoal
UUh Simple Cycle CT
Utah Pum Storage

76. 0 79, 0 82. 0 83. 0 84. 0 80.0

35. 0 35. 0 35.0

77.B
i5.0
35.0

76.0

35.0
M.O
81.0

85.0

74.0

35.0
35.0
80.0

87.0

72.0
35.0
35.0
81.0

88.0

71.0
35.0
35.0
83.0

92.0

71.0
35.0
35.0
83.0

92.0

210 20.0 19,0

5.0
18.0

5.0
16.0

DSR 76.0 81.0 89.0 92.0
W Wyo Wind with T«xC 35.0
Y Wyo Wind without Tu< C
0 WyoCombiiwdC d«CT
M Wyo CC CT Convnt
I Wyo Coil
N Wyo 1C CC
G WyoFBCoal

W Sim te deCT

Tolal System

NaUvtLoad 71.4 71. 4 71.8 71.4

Exiatin Generation 74.6 73.9 75.0 74.1
New Resources 2.6 Z6 2.6 34.0
DS1 58.7 60.6 63.9 M.4

93.0

35.0

93.0
35.0

92.0
35.0
35.0

91.0
3S.O
35.0

90.0

35.0
35.0

89.0
35.0
35.0

88.0
35.0
35.0

87.0

3S.O
35.0

71.4
735
33.6
M.9

ns
T3S
35.7
62.4

71.9
74.0
38.4

592

71.5
73.8
52.9
57.1

TIS
745
55.1
57.2

71.4
74.9
55.4
575

TIj
76.4
U.4
573

71.4
77.1
3S.7
37.2

»PJ« 1/U/*4 .35 AM »



PacifiCorp RAMFP-3 Case # 213

50-year
NPV

at 8. 8%

tttU

50-year
Annual

Growth

Rate

tM

Hermiston Modeled As A Potential Unit
(run against -m. mg/md. ac. ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

0. 64

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

12M

5, 653

21

1225

5, 783

43

USi

5, 960

73

1997

6, 058

109

5, 632 5, 740 5, 888 5.^49

5,094 5, 192 5,297 5382

usa

6, 189

152

6, U37

5, 463

12S2

6, 323

189

b, 134

5,551

2QQC

6, 506

231

2001

6, 621

272

6, 276 6. 349

5, 647 5, 748

2flQ3

6, 933

348

6, 585

5. 962

MM

7, 287

451

21!!!2

7, 711

538

2013

8. 297

613

6, B35 7, 173 7, 6S4

6, 187 6, 494 6, 963

"3
(U

0.
B
s

2
.^
-d
u

Total Customers <000's)

Nel Electric Plant ($M)

Net Conservation Assets ($M)

1,309 1322 1,336 1,350 1,368 1,390 1,416 1,439 1,487 1,560 1,634 1,725

7.791 8,177 8,492 8.8IX) 9,305 9,932 10,746 11,668 13,128 14,924 17,662 20.507

57 113 176 243 328 427 532 629 757 880 937 876

?
n

'I
>->.
0
Bi

45,332 3. 90

0. 48

3. 24

-0. 16

Utility Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Cost in mills/kWll

Average Customer Bill ($)

2, 135

2, 135

47.8

47.8

1, 631

1, 631

2,266
2, 192

49.8

48.2

1, 714

1,657

2, 316

2.16*

49.9
46-7

1, 733

1, 621

2^71
2, 145

50.3

45.5

1, 757

1,589

2, 444

2, 138

51 1

447

1, 787

1, 563

2, 548

2, 156

52,4

443

1, 833

1, 551

2, 637

2, 158

53.3

43.6

1, 863

1, 524

2, 721

2, 153

54.U

428

1, 891

1, 496

2, 913

2, 156

558
41.3

1, 959

1, 450

3,503
2, 345

64.6

43.3

2, 246

1, 504

4, 066

2, 462

71.5

43.3

2, 488

1, 507

5, 192

2, 750

85.1

451

3, 010

1.595

a
&.
»-..

x

s;
CL
n>

46,898 4. 01
0. 59

3. 19

-0. 20

Notes:

1UM = millions of dollars

Total Resource Cost
DSR Customer Cost ((M) 38 54

Levelized (20-yt iar at 8. 8%) 0. 4 1.0

Energy Svc Charge ($M) 38 7.9

Nominal Total Resource Cosl <$M) 2, 139 2. 275

Real 2, 139 2. 200

Nominal Cost in milly/kWh 47.8 49-7

Krial 47. 8 48.0

6.3
1.7

11,7

2, 329

2, 179

496

46.4

83

26

15.8

2390

2, 162

41.8
45-0

9,6

3,6

20.6

2, 468

2, 159

503

440

66.9

10.8

27.6

2, 587

2, 189

51 6

43.6

852 103,3

20. 0 31.2

36.1

2, 694

2, 204

52.5

42.9

45.8

2, 798

2, 214

53.3

42.1

945

51.2

66.1

3, 031

2, 243

55,1

408

?1 General Inflati^ri R=>iu ,^ t 40^ ann. iall,

3) 50-year Real Levelized
Tttili^rP^c^-o T^illc/|<lAfh -

4) 50-year Real Levelized
JC 11

82.8

80-3

96.4

3, b80

2. 464

;. ;)6

426

illi/l. lA'l. -

93. 4 1J5.1

111. 0 149.9

123.3

4, 300

2,604

70.3

426

141 1

5, 4S3

2, 905

83.2

44.1

.D
(U

n

=)»:

7'



Case # 213

PacifiCorp RAMPF-3

Hermiston Modeled As A Potential Unit
(run against -m.mg/md. ac. ar-)

Total Projected Emissions

Annual

Growth

Rate

1. 19%

0.26%
0.51%

0. 15%

-0.82%

-0.56%

1221

Total Requirements
GWh 66, 129
MWa 7^49

122S

67, 137

7,664

Tflfal Anny?! Emissjc"s (1"BU Tons)
C02 54,170 54,960
NQx 139.6 141.4
TSP 10.4 105

1224

67, 680

7, 726

55,594

143.0

10.6

ft^nual Svstpm Emissjnn Kates (PnKn^S/MWh)
C02 1,638 1,637 1,643
NOx 422 4.21 4. 22
TSP 0.31 0.31 031

Emis-.ion Rftf as Per""! nf l^?4 P<15«
CQ2 1<» WM w-w
NOx 100 99.80 100.08
TSp 100 99. 06 99. 68

7ft Ypar Eipiasinns (IQOO TOPSl
C02
NOx

TSP

1997

68,284

7,795

55, 194

142.1

10.5

1,617

4.16

0. 31

98.68

98. 56

98. 21

122S

69,055

7, 883

55, 658

142.8

10.6

1,612
4.14

0. 31

98.39

97.98

97.60

1999

69, 817

7,970

55,637

142.8

10.6

1^94

4.09
0.30

97.28

96.88

96.47

2000

70,711

8,072

56,140

119.4

10.7

1,588

3.38

0. 30

96.92

79.99

95.95

Av»ra(e latil
60,860 1,217,194

137.2 2,745

11.0 220

2001

71,543

8, 167

57,051

121.4

10.7

1,595

3.39

0. 30

97.35

80.40

95.47

2003

75,213

8,586

61,520

131.4

11.0

1. 636

3.49

0.29

99. 85

82.78

93. 33

2Bii£

76, 212

8,700

62,318

133.0

11.1

1,635

3.49

0. 29

99.82

82. 71

92.96

2009

78,060

8,911

66, 282

141.9

11.4

1,698

3.63

0. 29

103.66

86.11

92. 57

2013

81,372

9,289

68, 608

U7.0

11.5

1,686

3.61

0.28

102.93

85.57

89. 95

"a
B>
D.
B
0

-a
"a
OJ

5'
n
y
i3̂̂

'
n
Pi

d
3
p.

0
a
ro

^
(B~

»

y

1/24/94 10:32 AM Ijh
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PadfiCor

PldfiCorp RAMPF-3

RAMPP-3 Technical A ndix: Modelin Pa e# -

Case # 213

DSR
OWC Wmd with Tax C

OWC Wtnd without Tax C

OWC Geothanut

0 OWC Co 1
W OWC Co 2

C OWC Combinad C ck CT

OWC CC CT Convert

OWCSiin l«C CT
OWCPum Stoia «

OWC Henniaton

Total

DSR

Utah Wind with Tax C

Utah Wind without Tax C

Utah Gaothemai

UtahSolu

U UtdiCo en 1

T Utah Co «n2

A Ut^CombuitdC cieCT

H UullCCCTCoirnt
UlaliCod
UtahIGQC

UtdtFBCori

UtdiSlm C laCT

Utah Pum Stoia

TMsl

C6R
W W o Wind with Tax C

Y W Wind without Tax C

0 W oCombinidC « CT

M W CCCTGinvrt
I W Co«l
N W 1GCC
C W FBCod

W oSin\ leC eCT

Tattl

DSR
T Renewabli

0 Co
T Combined C cleCT

A Co^

L Sim Ie C CT

Pum Stora

OWC HumiMton

Total

Hermiston Modeled As A Potential Unit

(run against -m. mg/md. ac.ar-)

Incremental Winter Capacity (MW) of Resource Additions
1994

24.4

12S5

25.0

1224

24.1

1997

2&5

isa

36,8

1999

46.0

zooa

53J

2am

33.7

sasa

692

2006

82.3

2009

69.2

2QI2 Total

66.4

24.*

8.9

2U

10,1

U5.I
13 9A

14.1

16^.9

Z13.4

19.1

3&.a

20.1

nu

164.1

25.1

51.9
10S.*

26J

S3.7

26J

69J

5Q.7

82J

74.6

69^

66.1

153.6

220.0

ws

1043 616.9 29.6 5a2S 271.4

8.»

1.8

10.1

u

1U 19.1

3. 9 S.O

201 2A.I

6.2 4.9

UA 383 1643

7(LB IW.l 832.1 104.1

63 6,4 125 19.1

189A
»0»A

19.1

62.S

3fla.7

177

1.8 1^

35. 1 363

3.» 5,0

42.1 50.6

U 4.9

63. 1 76.0

u

86.0

3S.I 3U

Annual Winter Peak Capacity (MW)

Natfvt Lwd

S FlrmSalca

Y DSR

S Total RtqulrtBwnta
T

E Existing Genoation
M Firm Purchasu

New Reaoiuces

L Total Rwounw

k

R. Reatrves

Reaem Marpn (RM1 (%)
Capacity Below 15% RM

7497 761
1395 1395

-35 -7T.

WSf 90C6

9088 9322

980 ICCT
0 0

IOOW 10393

1210 1358

13. 7 -15,4

117

115.1
157^

7361
.

I 245
. I 14

 

13

9382
867

115
10364

1351
15.0

186.9
U7.S

3067

1215
-l&l
n*»

WSl
816

312
10520

1371
15.0

63.1

8244

1245

-27
9262

935S
817
302

1(X74

U1I

I5J

na.i
194.1

8427

1245

-303

9369

9SS7
797

420

10774

1405
15.0

44.6

51.9
lazs

S632

1195

-3«9
9438

9564
773
517

108M

U15

15.0

6.4

3A.6

I04J

S3

229^

8842

1I9S
-t7i
9MI

9571

766
fea

IQWfi

I4S
15.0

12J

H2.4

616.9

1645

913.8

9273
1195

-608

9860

9582

317
144-1

11340

1478

15.0

19.1

176,0

29.6

205.6

»765
887

. 784
9888

9589
312

147B
11371

.[482

15.0

19.1

15<.4

sszs

1893

8W.7

10389

687

-939

1D137

9184

262
2213

\16»

1319

15.0

17.7

I3Z6

27T.4

2I6.1

620L4

11206

437

-1071

KM72

9196

2i2
2700

12-1 SB

isas

15.0

577.1

Ofl
0.0

0.0
oja

0.0

»s
0,0

as
153.6

i?ia
1202.7

390J)

Ofl

Ofl
o.a

0,0

0.0

oa
M

0.0
1574.7

os
w

0^
50)^1

24U.7

104.1
as
0.0
sa
as
as
as
0.0
aa

104.1

ivns

os
0.11
IS

1574.7

as
6S3A
ins

3771.5

1/lt/N WAM ft



PadfiCor RAMPP-3 Technical A ndix: Modelin

FadflCorp RAMFP-3

DSR
OWC Wind with T»x C

OWC Wind without Tax C

OWC Gwthennal

0 OWCCogenl
W OWC Co 2
C OWC Combined Cycle CT

OWC CC CT Convert

OWC Sim Ie C de CT

OWC Ston
OWC Hermiaton

Total

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothennal

U UtahSolar

T UtthCo 1
A UtthCogen2
H Utah Combined C claCT

Utah CC CT Convert
UtihCul
Uuh 1C CC
Utah FB Coal

Utlh Simple CycteCT
Ut^i Ston

Totd

DSR
W Wyo Wind with Tax C
Y W o Wtnd without Tax C

0 Wyo Combined Cycle CT
M W oCCCTConvnrt

I WyoCotl
N W o [C CC
G WyoFBCo*!

W Sun «C dcCT

T»UI

DSR
T Rentwxble

0 Cogen
T Combined Cyde CT
A Coil
L Simple CydeCT

Ston

OWC Hermuton

Total

Nativt Load

S Pump Stonge/Feak Return
Y RrmSalea

S Non-Firm Salea

T DSR
E Total Rcquirementa
M

Exiatutg Cennation
L RmPurdu-

& Non-Firm PuTchasea

R New Resource*

Total Rt«>urcw

Pa #6-89

Case » 213

Hermiston Modeled As A Potential Unit

(run against -m. mg/md. ac. ar-)

Cumulative Annual Energy (MWa)

1221 12S USS 12ZZ 1222 12S2 2000 2C<;1 2003

123 25. 7 39. 0 54^ 74. 0 89. 6 107, 4 125. 1 155.4

2006 2009 2013

191. 5 218. 8 244.4

1U

6.9

25.7

1S^

. At
145.6

27.<

1771
3VL7

114

277.7
3S1.7

61.2

380.8
470.4

7«J

4305
537.9

%.l

131.0
556.1

1142

427.9
5B3.3

148.9

135.2
626.7

199.7

1.4
4363 438.8

65&1 684.t

2418 2772

t.9

l.t

1U

14

27.»

6.1

U4

11.0

<1.2

16.9

7«J

21.4

S3
1D4.4

27.0

9S.«

15.4
22U

32.6

<60.9

StS
864.3

os

688.0

33.7
ML*

60.0

11943 1443.1

91J 107^
1521. * 1127.5

7(.« 91.2

1.4

20.6

2.4

433

&1 11.0

TIS 108.9

1&.9

IS2.I

21. 4 27a

i893 nas

20.6

5353
312

1483
420
.21

7547

6776
61S
128

7549

43J

548t
311

uao
431
43

7663

6887
644

133

7664

106.6
179.1

5661
309

1438
390
-73

7726

6992
452
174
107

7725

.ZJ71
386.1

5759
310

1455
378

-109
7793

69<6
435
130

277
7807

277.7
429A

5890

309
1155

378
-152
7880

7034
411
172
278

7895

380.8

570.1

6024
307

107
350
-189
7969

7037
403
161

351

7982

83
was
6693

6207
317

1456
321

. 231
8D71

7101
y»
152
439

8085

32.6

271.9

95.6

15.4
131.0

813.9

6322
326

1434
355

.272
8165

7108
sss
Ul

542

9179

43^

347.8

00.9

545
427.9

1491.1

6634
376

1410
312

-348
8584

TVS
364

47
1143

8599

ws

tSl.2

688.0

53.7
C5.2

1628.1

6987
373

izai
3«9

-151
8698

7115
361
39

1177
8712

76.4

538.0

91.2

612.8

I194J IU3.I

91J
4363

2259.9

7411
422

1043
571

.538
8909

w»
336

56

1722
8923

108.6

438.8
2603.3

7998

44<
841
618

-613
92S8

ws
353
130

1991

9302

1/U/N 1(MI AM »



Pa 'fiCo RA PP-3 Techni al A ndix: M lin Pa # 9

PadfiCoip RAMPP-3 Case # 213

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geothennal

W OWC Co en I
C OWCCc «n2

OWCCombimd deCT
OWC CC CT Convert

OWC Sim 1« cteCT
OWCPum Ston e

OWC Hernuston

Hermiston Modeled As A Potential Unit

(nm against -m.mg/md.ac.ar-)

Annual Cumulative Capacity Factors (%)

1994 1995 122S 1997 1998 1999 222! 2021

50. 0 51. 0 52. 0 54. 0 34. 0 48. 0 45. 0 43.0

zaa 2SBS zeca zaii

43. 0 43, 0 42. 0 42.0

92.0 91.0 91.0 90.0 91,0 91.0 90.0 92.0 92.0 92,0

DSR
Utah Wtnd with Tax C

Utah VWnd without Tax C

Ut*h Geothemul

Urh Solar
U Utah Co en I

T UtihCo «n2
A. UtthComblixdCydeCT
H UtillCCCTConvnt

urhCori
UfhIGCC
Ufh FB Coal
Utah Sim ie Cycle CT
Utah Puw Ston e

76, 0 79. 0 82. 0 83. 0 84. 0 80. 0 77. 0 76. 0 74. 0 72, 0 71. 0 71.0

91. 0 91. 0 91. 0 91. 0 91,0

18.0 18. 0 210 21. 0 20. 0 21.0

DSR 76.0 81.0 89.0 92.0 93.0 93.0 92.1) 91.0 90.0 89.0 88.0 87.0
W Wyo Wind with T*x C
Y Wyo Wind without Tax C
0 Wyo Combined C dcCI
M WyoCCCTConwn
I W oCo«l
N Wyo 1C CC
G WyoFBCoiI

W oSlni teC deCT

Total System

NlHveLoad 71.4 71.4 71.8 71.4 71.4 715 71.9 71.5 71.5 71.4 713 71.4
EaWIIl Genentlon 74.6 73.9 743 74. 1 73. 6 73.6 7U 74.3 73.5 74^ 74.1 74.2
NcwRewurceB 92.6 91.8 92.0 90.6 84.9 812 79A 80.1 77.8 73.7

DSR 38.7 60.6 63.9 66.4 66.9 62.4 59^ S7.1 57.2 575 573 57.2

i.ap_fac 1/2</W ItMl AM Ijh



PacifiCorp RAMPF-3
Case* 261

50-year
NPV

at 8. 8%

UM1

50-year
Annual

Growth

Rate

<./.)

a.M

Reduce Wind Costs By $600 kW
(run against -m.mg/md.nc.ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

issi iaas laai uaz usa lasi saaa 21121 mffl
I

System Load (MWa) 5,653 5,783 5.960 6,058 6, 189 6,323 6,50(, 6,621 6,933
ConserviUonfMWa) 21 43 73 109 152 189 231 272 348

After Conservation

System Load (MWa) 5.632 5,740 5,88<i 5,941 6,037 b. 134 6.276 6,349 6,585
Energy Sales (MWa) 5,094 5,192 5.297 5382 5,463 5,551 5,647 5.748 5,962

Total Cuslomere (OOO's) 131» 1.322 1,336 1.35U l..1b8 1,390 1,116 1,439 1, 487

Net Electric FIant ($M) 7.763 8, 191 8, 697 9.090 9, 500 9,863 10, 311 11, 072 12, 257

Net Conservation Assets ($M> 57 113 176 243 328 427 532 629 757

laas:

7, 287

451

6,835
6, 187

1, 56U

13. 489

880

20C2

7711

538

7, 173

6. 494

1,634

15, 825

937

MU

8, 297

613

7, 684

6, 963

1, 725

18, 372

876

^
w

a.
I
s

s

I
u

5i
r>

I
>-*.
n
»>

47, 078 4. 02

0. 60

3. 36

-0. 04

Utility Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Cost in miIls/kWh

Average Ciistonner Bill ($)

2, 135

2. 135

47.8

47.8

1. 631

1. &31

2, 266

2, 192

49.8

482

1, 714

1.657

2339

2, 188

5U.4

47.2

1, 751

1, 638

2, 407

2.177

51-1

te.2

1. 784

1,613

2, 519

2, 204

52.6

461

1, 842

1, 612

2. 673

2. 261

550
46.5

1, 923

1. 627

2.7UO

2, 275

56.2

46,0

1, 964

1,607

2, 857

2. 260

56.7

44.9

1, 985

1,571

3, 092

2, 289

59.2

43.8

2. 079

1,539

3, 601

2, 411

6b4

44.5

2, 309

1, 546

4^52

2, 636

765

46.3

2. 664

1.613

5, 567

2,949

91.3

WA

3. 228

1, 710

re
Sl
0.

0
a
re

48,643 413
0.70

3. 31

-0. 09

Notes:

1) $M = millions of dollars

chaap lan [inancial

o al Resour e Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.8%)

Eneigy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal Cost in mills/kWh

Real

2) General InHation Rate is 3.40% annually

3,8

0.4

3.8

2, 139

2,139

47.8

478

5.4
10

7.9

2. 275

2,200

497

480

6.3

1.7

11.7

2, 353

2,201

50.1

468

8-3

2.6

158

2, 425

2,194

5U-5

457

9.6

3.6

206

2, 543

2,225

518
45.3

66.9

10.8

27.&

2,711

2, 294

541

4S.7

85.2
20.0

36.1

2, 836

2^21

55.3

452

1033

31.2

45.8

2, 934

2321

55.6

44.2

94-5

51.2

661

3, 210

2376

583

432

B2.8

803

96.4

3, 778

2, 529

65.3
43,7

93.4

1110

123.3

4. 5«7

2, 778

74.9

45.4

3) 50-year Real Levelized

Utility Cost in mills/kWh =

4) 50-year Real Levelized
46.86 Total Resource Cost in mills/kWh =

851

149.9

141 1

5, 858

3, 1U3

88.9

47.1

45. 79
(/2&W S 27 AW

tn
w

n>

»

\D



PacifiCorp RAMPP-3 Case # 261

Reduce Wind Costs By $600 kW
(run against -m.mg/md. nc. ar-)

Total Projected Emissions

Annual

Growth

Bate 1994 1995 122fi 122Z

Total Requirements
GWh 66, 129 67, 137 67, 189

MWa 7,549 7,664 7,670

Total Annud Emissions (1000 Twsl
0.43% C02 54, 170 54,960 55, 955
-0.64% NOx 139.6 141.4 143.8

0.22% TSF 10.4 10.5 10.7

Annual System Emission Pjites (Poiiilds/MWh)
-0.44% C02 1,638 1,637 1,666

-1.56% NOx 4.22 4.21 4.28

-0.66% TSP 0.31 0.31 032

68, 319

7, 799

55, 641

142.4

10.6

1,629

4.17

0.31

122S

69, 405

7.923

55,714

142.2

10.5

1,605

4.10

0. 30

1222

70, 360

8,032

55^19

141.7

10.5

1^78

4.03

0.30

2ssa.

70, 965

8, 101

56, 128
118.7

10.6

1,582

3.35

0.30

2001

71^60

8, 169

56,407

119.2

10.6

1^76

3. 33

0.30

Z003

75, 187

8,583

57,764

121.1

10.8

1,537

3.22

0.29

ZiifiS

76,098

8,687

58,246

121.9

10.9

1,531

3.20

0. 29

2009

76, 965

8, 786

58,624

122.2

10.9

1,523

3.17

0.28

2QU

78,411

8,951

59,040

122.8

10.9

1,506

3.13

0. 28

^
(U

0-

 

n
s

2

?
u

5)
I
n
P>

St
n.

r
CL
n>

Emission Rates as Percent of 1??4 B;?e
C02 100 99.94 101.67

NOx 100 99.80 101.41

TSP 100 99.06 101.08

20 Year Einissions (1000 Tons)

C02
NOx
TSP

99. 42

98. 74

98.25

98.00

97. 05

96.61

Average Ifital

57,231 1,144^30

127.6 2,552

10.7 214

96. 33

95. 39

94.81

96.56

79.28

94.83

96. 23

78. 91

94. 3)

93.79

76. 28

91. 40

93.44

75. 89

90. 69

92. 99

75. 21

89. 72

91.92

74. 22

88. 11
2)

=»

N



PacifiCor

PadfiCoip RAMFF-3

RAMPP-3 Technical A ndix: Modelin Pa #6-3

Case # 261

Reduce Wmd Costs By $600 kW
(run against -m. mg/md. nc. ar-)

DSR

OWC Wind with Tax C
OWC Wind without Tax C

OWC Geothcnnal

0 OWC Co I

W OWC Co 2

C OWC Combined Cydc CT
OWC CC CT Convert

OWC Sim leC cl«CT

OWC Fum Ston

ToUI

Incremental Winter Capadty (MW) of Resource Additions

1221 1225 1224 122Z 1221 1222 Um ZSfll Zflffl 22&

24. 4 25. 0 24. 1 265 36. 8 4A. O 535 53. 7 692 323

2U 25.0 24.1

265

150.0

165J

MZD

36.8

150.0

4A.O

150.0

2SC2

69.2

378.3

52.6

186.8 1WJ) 53J 106J

267,4

22.7

3593 813

60,8

508J

2QU Total

66. 4 S77.1

tSO.O
194. & 572.9

0.0

320.0

188^

0.0

0.0

0.0

439^ 500.0

700J 2608J

DSR 8.9 10. 1 I4.-I 19, 1 20. 1 25. 1 7. 62 26^ 50. 7 74.6 66. 1 48^ 390.0

Utah Wind with Tax C 150. 0 150, 0 150, 0 450,0

Utah Wind without Tax C T35. I T3S.1

Utah Geothenml 0.0

UtahSolxr 0.0

U Utah Co enl 1. 7 1.7

T Utah Co ro2 0.0

A Utah Combined C CT 0.0

H Utah CC CT Convttt 0.0

UUhCod 0.0
UUh 1C CC 0.0
Utah FB Cod 0.0
Utah Stm Ie C CT 89. 8 503^ 593J

UtahPujn Stcn 31^ 400. 0 29. 6 35. 9 500.0

Totd 8.9 10. 1 14. 1 169. 1 170. 1 179. 1 2^3. WJU 54L2 10U 743A 4U 2070.1

DSR 1. 8 1. 2 3. 9 5. 0 6, 2 4, 9 63 6. 4 U5 19. 1 19. 1 17.7

W W oWindwithTaxC -150, 0 150. 0 150.0

Y W o Wind without Tax C

0 W oComfamedC deCT

M W o CC CT Convert

I W oCal
N W oIG CC
G W oFBCod

Wo Ie C de CT

Total U 13. 3.9 155JI 15<^ 1M. » 6J 6. 4 1U 19.1 19. 1 17J

DSR 35. 1 36^ 42. 1 50. 4 &3. 1 76, 0 96. 0 86. * 132. 4 176. 0 154. 4 132.A

T Bn«wble tSO.O 450.0 t50.0 513.4 IM.t
0 165^ 52.6 291.8
T CombwedC deCT

A Q»l

L S leC CT 89.8 503.5
Stan 31 J 400. 0 29. 6 99, 7 4392

Told 33. 1 36J 42. 1 666. 1 513. 1 S26A 86J) 170. 7 914^) 20SA 1271. 0 766^

Annual Winter F««lc Capacity (MWl
Native Load 7497 7681 7881 8067 8244 8427 8632 8842 9273 9785 10389 11206

S RnnStlf 1395 1395 1215 1245 1245 1245 I19S 1195 1195 887 t87 437
Y DSR -35 -71 -114 -1M -227 -303 -389 476 -608 -784 -939 -1071

S ToUl R»iuuMn«nto B857 900S WU 914a 9262 93W 94M 95&1 98*0 9SM 10U7 10.572
T

E Exuting Cenentian 9088 9322 9382 9402 9555 9557 9564 9571 9582 9589 91S4 9196
M RnnPurehuCT 980 :07I 867 816 817 797 773 766 317 312 262 262

NewRnounca 0 0 0 616 T066 1516 1516 1600 2381 2411 3527 41A1
L Total RN-W 100W 1039» 102W 10834 11438 11870 IISSS U»7 12280 123U 12973 1MW
k

R Rescvea 1210 1388 1236 1371 1548 1560 1473 1433 1478 1482 1519 1585

RMCTVC MM^III (RM) «) 13.7 -15. 4 13.7 15.0 16.7 16.7 -15.6 15.0 15.0 -15.0 15.0 15.0
Capadty Bckw 15% RM 117 115

104.1

450.0

0.0
0.0
0.0
0.0
0.0

0.0

0,0

S54.1

ICT^
zcsa.o

509.9

0.0

0.0
593J

1000.0
5U2.<

df^*«n <^_«dd t/tic* ta*n<w



PadfiC

PadfiCoip RAMPP-3

DSR
OWC Wind with Tix C

OWC Wind without Tax C

0 OWC Geothennal

w owe Co i
C OWC Co en2

OWC Qimbinxl C deCT
OWC CC CT Convert

OWC Sim eC clcCT

OWC Stora

ToUl

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Ceotheimal

U UtahSohr

T UtikCa 1
A UfhCo 2
H Utah Combined C deCT

Utah CC CT Convert

Utah Coal

Uuk 1C CC
Ulih FB &»I
UuhSim teCydeCT
Utah Ston

Tatd

DSR
W WyoWtadwtttlTixC
Y Wyo Wind without Tax C
0 Wyo Combined Cycle CT
M W o CC CT Convert

I WyoCod
N W o 1C CC

G WyoFBCoal
W oSta e d«CT

Total

DSR
T Renewable

0 Cogcn
T Combined C deCT

A Gui
L Stol KCydtCT

Ston

Tout

Native Load

S FumpStonge/FeakRehun
Y RrmSalm

S Non-FirmSclm

T DSR
E Told Ilaquinnicntt
M

Existing Gencnoon
L RnnPurchaw

fc Non-Firm Purchases
R New Resources

Total Rnounea

RAMPP-3 Techni al A ndix: Modelin

Reduce Wind Costs By $600 kW
(run against -m. mg/md. nc. ar-)

Pa e# 6-94

Case # 261

Cumulative Annual Energy (MWa)

1994

I2J

1995

25.7

1996

39.0

1U

6.9

25.7

15.2

39J)

27.<

1997

54.5
35.8

13«.»

227:1

43.4
5Z6

1998

74.0
71.«

136.9

28U

61.2
105^

1999

69.6
107.4

136.9

333.9

783
158.0

2BSB

107.4
1075

136.9

351A

%,1
158.0

2001

125.1
1073

467
136.9

416A

n<^
158.0

2003 2SSS 2M9 ZSli

155.4

107^

280.1
154.S

A97.S

148.»
I58.B

1.5

191.5
107.5

288.0
1S5^

742.5

199.7
158.0

l.S

218.8 2U.4
107J 1075

90.< 136.8

297.9
1U.&

4.9
aa^i

297.9
103

17.2
yn.i

24Z8 277^
158.0 158.0

47, 4 474

}3 15

6.9

1.4

15.2

14

27.1

6.1

W.O

11.0
517

IM.t

16.9
1052

1363

21.4
157.9

251.1

27.0
158.0

5.9
278.1

32.6
158.0

5.0
86.6

400.0

os
158.0

5. 0 33,0 33,0
aS.t 89.4 77.9

449. S 572. 1 59SS

60.0

158.0
76.t

158.0
91.2

158.0

1.4

20.6

2.t

433

&.1

725

20A

5353
312

1483
co

-21
7547

6776
MS
128

7549

43-»

5484
311

1480
01
-u

76&3

6887
«u
133

7664

72.5

5661
309

1438
2S<
.73

7670

TOSS
t52
183

7«n

63.7

108.9
141.1
136.9

3fl*.9

5759
310

1155
383

. 109
T798

6W2
t34
137
278

7811

122.1

151.1
28ZO
136.9

571.0

5890
3<»

I1S5
419

. 1S2
7921

6980
»n
125
419

7935

179J

1893
423J
136.9

749.5

6024
387

1477

412
-189
8031

6969
40
112
560

8044

I8U

2305
4235
136.9

790.9

6207
306

I15«
360

-231
8099

7013
393

118
5(0

8U4

190^

271.9
423^
183.6

5.9
884.9

6322
a*

104
369

-272
8167

7061
388
120
613

81S1

20-LS

347.8
123^
136.1

5.0
86.6

1ZW.O

6634
418

1410
468

-34<
8582

7133
367
144
951

8595

21U

t51.2
423.5
415.0

s.o
85.6

1410J

6987

41t
1220
515

-tSI
asas

7201
387
152
959

6699

TMA uu

S38. 0 612.8

561 J 607,7

464.0 4«6.7

33.0
94J

1690.6

74U
as

1043
443

-538
878*

7001
417
229

I1S3
8800

33.0
95.1

1SISL3

7998
KB
841
297

-«13
8950

7071
435
2S5

I2U3
3%4

eh . »(> .nn-o^mw 1/21W 22BPMM



PadfiCor

FldfiCorp RAMPP-3

RAMPP-3 Technical A ndix: Modelin Pa e# 6- 5

C»se # 261

DSR
OWC Wind with TU(C

OWC Wind without Tax C

0 OWC Ceothermal

W OWC Co ai >
C OWC Co en 2

OWC Combined dcCT
OWC CC CT Convert

OWCSta Ie d«CT
OWCPum Ston e

Reduce Wind Costs By $600 kW
(run against -m. mg/md. nc. ar-)

Annual Cumulative Capacity Factors (%)

1994 1995 19W 1997 122S 12S8 ZCSfl 2!M

50.0 51.0 52.0 54.0
23.0

82.0

S4.0
23.0

82.0

48.0

23.0

82.0

15.0
23.0

82.0

43.0

23.0

88.0

82.0

zaaa

43.0
23.0

87.0
8ZO

2006

43.0
23,0

89.0
82.0

2S22 2SS.

42.0
23.0
23.0

93.0
87.0

8.0

42.0

Z3.0
23.0

99.0

88.0

3.0

DSR
Ut«h Wind with Tax C
Utah Wind without Tax C

Utah Ceothennai

UfhSobr
U Utlh Co en 1
T Ut*hCogen2
A Utah CombiiMd Cyda CT
H Utah CC CT Convert

Ufh Coal
Ut«h 1C CC
UUh FB Coal
Utah Simple Cycled
Utah Pumped Stora e

76.0 79.0 82.0 83.0
35.0

M.O
35.0

80.0
35.0

77.0
35.0

76.0
35.0

74.0
35.0

88.0

72.0
35.0

90.0

71.0
35.0
35.0

91.0

n.o
35.0
35.0

91.0

18.0

5.0
20.0

5.0
18.0

5.0
17. 1)

5.0
15,0

DSR 76.0 81.0 89.0 92.0 93.0 93.0 92.0 91.0 90.0 89.0 88.0 87.0

W Wyo Wind with Tu C 35.0 35. 0 35. 0 35. 8 35. 0 35. 0 35. 0 35.0 35.0
Y Wyo Wind without Tu C
0 Wyo Combined Cyde CT
W W o CC CT Convut

1 Wyo Coil
N Wyo 1C CC
G WyoFBCoal

W oSlm Ie deCT

TotaLSvstein

NlUvLotd 71.4 Tl. t 71.8 71.< 71.4 713 71.» 71.5 71.5 71.4 713 71.4
E«»tln G«n«ntion 74.6 73.9 75.0 74.0 73.1 72.9 73.6 73.8 74.4 75.1 7U 76.9
NewReaourcn 45^ 39.3 37.0 37.0 38.3 39.9 39.8 327 28.9
DSR 58.7 60.6 63.9 6«.4 M.9 614 392 S7.1 57.2 S75 573 57.2

en»»nn. eap_l«e i/aim an PM M



PadfiCnrp RAMPP-3 Case* 262

50-year
NPV

at 8. 8%

UMt

50-year
Annual

Growth

Rate

t%l

0. 64

Geothermal with 0% Real Inflation On O&M
(run against -m. mg/md. nc. ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MW»»
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

ISfii 1325 1226 1S3Z 1998 ISSfl Km mai 2Qffii

5, 653 5, 783 5, 960 6, 058 6, 189

21 43 73 109 152

5,632
S.091

5.740
5,192

5. 888

5, 297

5. 949

5, 382

6. U37

5, 463

6,123

189

6, 134

5, 591

6, 276

5,647

6, 349

5, 748

6, 585

5, 962

2fllS6 2S82

6, 506 6, 621 6. 933 7, 287

231 272 348 451

6,835
6, 187

7, 711

S38

7, 173

6, 494

2!03

8, 297

613

7, 684

6, 963

Total Customers (OOO's) 1,309 1,322 1,336 1,350 1,368 1,3^0 1,416 1,439 1,487 1,560 1,634 1,725

Nel Electric Plant ($M) 7,759 8.149 8,532 8,813 9,281 9,785 10,298 11,015 12,154 13..1I5 15,433 18,685

Net ConservaUon Assets ($M) 57 113 176 243 328 427 532 629 757 880 937 876

"a
(U

n
s

s

?
u

s)
n

'I
&»

Utility Cost

47,139 1.04 Nominal Operating Revenues UM) 2, 135 2, 266 2339 2, 401 2, 495 2, 619 2, 731 2, 839 3, 103 3, 591 4, 353 5, 563
0.62 Real 2. 135 2,192 2, 188 2, 172 2. 183 2,216 2,235 2,2<6 2.297 2,409 2,637 2,947

3.38 Nominal Cost in mills/kWh 478 498 50.4 50.9 522 539 552 56.4 594 66.4 765 912
-0. 02 Keal 47. 8 48, 2 47. 2 46. 1 456 456 452 44. 6 440 445 464 483

Nominal Average Customer Bill ($) 1,631 1, 714 1, 751 1, 779 1,825 I.8M 1, 929 1, 973 2.U86 2,307 2, 665 3, 225
Real 1,631 1,657 1,638 1.609 1,596 1,594 1,579 1,561 1,544 1,545 1, 614 1, 709

11
3

x

s

2.
B

48, 705

Notes:

4. 14

0. 72

3. 32

-0. 08

To a Reso r e Cost

DSR Cuslomir Cost ($M> 38 54 63 83 96 669

Levelized (20-year at 8.8%) 0.4 1.0 1.7 26 36 10.8

Energy Svc Charge <$M) 3-8 7. 9 11, 7 158 206

Nominal Total Resource Cost ($M) 2,139 2, 275 2,353 2,<I9 2, 520
Real 2, 139 2, 200 2, 201 2, 188 2, 204

Nominal Cost in mills/kWh 47.8 49.7 50. 1 50.4 513
Real 47. 8 48. 0 46. 8 45. 6 44.9

1) $M = millions of dollars 2) General Inflation Rate is 3. 40% annuallv

3) 50-year Real Levelized
IItilihf^"^^"-;1''-71-**"- -

2, 658

2, 249

53»
44,8

85. 2 103. 3 945 82. 8 93A 851

20. 0 31. 2 512 803 111. 0 149.9

276 361

2. 787

2. 281

54.3
44.4

45. 8 66.1

2, 915

2.307

55.5
439

3, 220

2^84

585
433

4) 50-year Real Levelized

96. 4 1233 1^1.1

3, 775

2,528

65.3

43.7

4, 588

2, 778

75.0

45.4

5, 854

3, 101

88.8

47.1

y
(U

f»
It



PacifiCorp RAMPP-3 Case ff 262

Geothermal with 0% Real InHation On O&M

(run against -m. mg/md. nc. ar-)

Total Projected Emissions

Annual

Growth

Bate 1994

Total Requirements
GWh 66, 129

MWa 7,549

1S25

67,137

7,664

Total Annual Emissions (100Q TOPS)
0.54% C02 54, 170 54,960
-059% NOx 139.6 141.4
0.23% TSF 10.4 10.5

1996

67, 189

7,670

55,955

143.8

10.7

Annual System Emission Rates IPoundijffilWU
-0.35% COZ 1,638 1,637 1,666
. 1.54% NOx 4.22 4.21 4. 28
-O.k7% TSP 0.31 0.31 0. 32

1997

68.223

7,788

56, 136

142.9

10.6

1,646

4. 19

0. 31

1998

69, 038

7,881

56,672

143.8

10.7

1,642

4.16
0.31

1999

69, 747

7, 962

56, 878

143.9

10.6

1,631

4. 13

0. 31

2000

70,588

8, 058

57.479

120.3

10.7

1,629

3. 41

0. 30

2iiiil

71,306

8,140

57,863

120.7

10.7

1,623

3.39

0. 30

2003

74,714

8,529

59,087

122.3

10.9

1,582

3.27

0. 29

2006

75,721

8,644

59,489

122.9

10.9

1^71

3.25

0. 29

2009

76,335

8,714

60,185

123.6

10.9

1^77

3.24

0. 29

2M2

78, 752

8,990

60,354

123.9

10.9

1,533

3. 15

0. 28

"a
w

p.
!
p
-t

s
hi

ŵ

ff
n

'I
1

3
Q.

s
0

n>
>^-

3

Emission Rates as Per(snt ot 1994 P?St
C02 100 99.94 101.67

NOx 100 99.80 101.41

TSP 100 99.06 101.08

100.45 100.21 99.55 99. 41 99.06 96.54 95. 91 96.25 93. 56
99.26 98.66 97.75 80. 76 80. 20 77.52 76.90 76. 69 74. 53

98. 65 98. 08 97. 01 %. 31 95. 48 92. 47 91. 49 90. 80 87. 99

-s
w

20 Year Emissions (1000 Tons)
C02
NOx
TSP

Av^^gt lalal
58^38 1,166, 762

128.7 2^73

10. 8 215

^0
->3

geoom. Oemiss 1/21/94 3:32PM[Jh]



Padfi or RAMPP-3 . Technical A en ix: M delin
FadfiCorp RAMPP-3

Geothermal with 0% Real Inflation On O&M
(run against -m. mg/md. nc.ar-)

Incremental Winter Capacity (MW) of Resource Additions

Pa eft 6-98

Case # 262

DSR

OWC Wind with TlxC
OWC Wind without Tax C

OWC Cwthemul

0 OWCCo 1
W OWC Co 2
C OWC Combined C deCT

OWC CC CT Convert
OWC Sim l»C dcCT

OWCPum Ston

Totol

DSK
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothermal

UtahSoLu-

U UUh Co en 1
T Utah Co c»2

A Utah Combined C CT

H Utah CC CT Convert

UtohCori

UtdlICCC
UtxhFBCoal

Utah Sim Ie C eCT

Utah Pum Stora e

Toul

DSR
W W oWlndwilhTlxC
Y W oWtad without TtxC
0 W oCombuitdC cicCT

M W oCCCTQinvnt
I W oCad
N W o IG CC
C W oFBCosl

Wo 1c C de CT

Total

110.8 Bt.t 112.7
302.0

692

251.6

24.*

8.9

23.0

10.1

24.1

T4.I

328J 36.8 156A 1S0.1 166.4 320J

I».l 20.1 25.1 2U 26.5

16. 5 22^

8.9

1.8

10.1

1.2

lt.1

3.9

19.1

5,0

20.1

6.2

7-1
32.<

4.9

2<^

6-i

U.4
56.4

6.4

107.4

400. 0 29.6

580^ 1DU

"4.0 5<1.4
<9.7 500.0

54»^ 153J 1S75J

125 19.1 19.1 17.7

OSR

Renewable

IS

35.1
T

0

T Combined C deCT

A Od
L Sim leC cleCT

Ston

Toul

1.2

36.3

3.9

42.1

5J) 6. 2 4.9

50. 6 63. 1 76.0

302.0 110.8

" 6. 4 1U 19.1

86. 0 86. 6 1314 176.0

96.6 129.2 274.1

19.1

154.4

17.7

132.6

2U.4

35.1 36^

Annual Winter P"t Capadtv IMW)
Nadve Lowl

S RnnSaiu

Y DSR
S Total R<quir»menf
T

E Exiattag Cenwtiw
M HnnPurehuCT

New Resources

L Total Rnounf
fc

R RcaervCT

Rcanve Margin fRM) (%)
Capadty Below 15% RM

9»o.nm.0.a^_«aa

7497
1395

-35

8857

9088

980
0

10068

1210
.137

117

7(81
1395

-71

9005

9322

1071

0

10393

1388

-15.4

42.1

7881

I2tS
-114

wu

9382
867

0

102M

T236

137

115

35U

8067

I2t5
-IM

914B

9402

816

30Z

10520

1371

15.0

U.I

8244
.

[ 245

-227

9262

9555

817
302

10674

1411

15.2

7S
194.1

8427

I2t5
-xa

9369

9557
797

420

10774

I4Q5

15.0

18L6

8632
1195

-389

9438

9564

773
517

10854

1415

1S.C

13.4
229.2

8942
1195

^76

9561

9571

766

659

10996

1433

15.0

107.4
400.0
913.9

9273
1195

-608

9860

9582

317
1441

11340

1478

15.0

29.6
205A

9785
887

-784
9888

9589
312

1470

11371

1482

15.0

434.0

308.2 241J
S96.6 620J

104.1

0.0
0.0
0.0
0.0

0.0

0.0

0.0

0.0

104.1

1071^
24A.4

912.7
0.0
0.0

541.4

1000.0

3771.7

10389

687

-939

10137

9184

262
2213

11659

1519

15.0

II206
437

--1071

10572

9196

262
2701

121M

1585

15.0

i/ai/M i»:apM|»|



PadfiCor

FidfiCotp RAMFP-3

RAMPP-3 Technical A ndix: Modelin

Geothermal with 0% Real Inflation On O&M
(run against -m. mg/md. nc. ar-)

Cumulative Annual Energy (MWa)

Pa eft 6-99

Case # 262

DSR
OWC Wind with Tax C

OWC Wind without Tax C
0 OWC Ceothemial

w owe Co i

C OWCCogen2
OWC Combined Cyde CT
OWC CC CT Cmivert

OWC Sim tCydeCT
OWC Pump«d Ston ge

Total

DSR
Ul«h Wind win Tax C
Utah Wind without Tax C

Utah Ceothermil

U Utah Solar

T UtdiCo 1

A UtahCogen2
H Utah Combined C eCT

Ut^i CC CT Convert
Utah Coal

Uuh 1C CC
UuhFBCotl
Utrii Simple Cycle CT
Utah Ston

ToUI

DSR
W Wyo Wind with Tax C
Y Wyo Wind without TtxC
0 Wyo Combined Cycle CT
M W o CC CT Convert

I Wyo Coal
N W oIGCC
G WyoFBCori

W oSlm tt cleCT

Total

DSR
T Renewable

0 Cogen
T Combined C deCT

A Coil
L Simple CydeCT

St on ge
Total

Native Loul

S Pump Stonge/Feak Return
Y FinnSaka

S Non-Firm Salea

T DSR
E Total Rcquiinncnf

1994 1WS 1996 1997 1998

123 25. 7 39. 0 34. S 74.0

1U

6.9

25.7

IS2

39^)

27.4

20.8

304J

43.4

249,8

323A

61.2

1999

89.6

100.6
249.8

*wja

783

2000 2001 2003 2006 2SS8 2SU

107. 4 '125. 1 155. 4 191. 5 2-18. 8 2U.4

1833 2813
249. 8 249.8

283.9 296.8
157. 9 463.6

1343

297. 9 297.9

491. 0 492^

540.5

96.1

65*^

114^

14-i

897.2

148.9

34.6

21.7 31.7
951. 9 1029. 4 1200.5

T 99. 7 24U mi

36.2

99.4

3«J 31..3

(.9

1.4

1M 27.4

14 6.1

<u

11.0

6L2

16.9

1.4
79.7

21.4

l.<
97.5

27.0

6.0
3.9 78.1

13U M7.t

32.6 435

6.0
83.6

32S.5

60.0

30.1 30.1
S3S 812

3912 52U

76.< 91.2

L4

20.6

14

133

t.1

715

Exiatfng Cenentton
L FirmPurchaaa

St Non-Finn Purchases

R New Reaoi urcu

Total RtKinmes

20.6

S353
312

1483
420
.21

7S47

6?76
645
128

7S49

433

548<
311

1410
d

-43
7663

6887
644
133

76M

72.5

5661

309
1438

334
-73

7670

7035
152
183

7670

1U

108.9

249.8

35&7

5759
310

14SS
371

-109
7786

6972
f3S
144
250

78«n

It.*

152.1

249.8

401.9

5890

309
1155
377

-152
7879

7050
411
182
250

7893

21.1

1893

350.4

1.4
541.1

6024

308
1477

341
-189
7961

704«
403

173
352

7974

Z7J

nos

433.1

1.4
66SJI

6207
3D8

11S6
316

-231
80S7

7094
3SB
149
435

8071

32.6

271.9

545.4

3.9
921.2

6322
311

1434
M3

-272
813S

7105
388
110

549
8152

UJ

347.8

776.4

6.0
78.1

1208J

t63<
407

1410
425

-348
8528

7151
368
162
861

8542

MJI

151.2

m.6

6.0
S.6

1337.4

6987
412

1220
475

451
8643

7204
38«
180
886

8656

7<.4

S3&0

9U

mis
233.7

8252 826.4

30.1 30.1
104.7 113.9

1498A 181&.9

7411

439
1043
357

-538
S712

7062
432
272
960

8726

7998
4S1
MI
312

-613

8999

7087
442
2W

1204

9002

3»o, flm, 0. a»fl_m<» i/ai« iziBMtw



PadfiCor

PadfiCorp RAMFF-3

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Gtoth«mi«l
w owe Co en i
C QWC Co en 2

OWC Combined C cleCT

OWCCCCTConven
OWC Sim 1«C deCT
OWCPum Stora e

RAMPP-3 Technical A ndix: M d lin Pa #6-10

Case # 262

Geothermal with 0% Real Inflation On O&M
(rim against -m.mg/md.nc.ar-)

Annual Cumulative Capadty Factors (%)

12S1122Sl22S122Z122ai2222B!a2S!il2ii!B2!!jK2eS22m
50.0 31.0 52.0 54.0 54.0 W.O 45.0 43.0 43.0 43.0 42.0 42.0

M.O
W. O 88.0 87. 0 88. 0 92. 0 93. 0 93.0

82. 0 82. 0 82. 0 810 82. 0 810 83. 0 88.0 BS.O

8. 0 6.0

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Ceothermal

Utih Solar
U Utah Co 011
T Utah Co en 2
A Utah Combined deCT

H UtahCCCTConven
UfhCo.1
Utah 1C CC
Utah FB Co9l

Utah Sim 1» Cycle CT
Utah Pum Stora e

76. 0 -9. 0 82.0 83.0 84.0 80.0 77.0 76. 0 74. 0 72. 0 71.0 71.0

94.0

87.0 88.0 92.0 93.0 93.0

5. 0 5. 0 3.0 5.0

19.0 18.0 18.0 18.0 18,0 16.0 16.0

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C

0 Wyo Combined C deCT
M W oCC CT Connit
I WyoCod

.N WyoIGCC
G WyoFBCoal

W Sun teC deCT

Total Svatom

Nttfve Load

Exfatin GenCTation

NewResourcaa
DSR

W.O 81.0 89.0 92.0 93.0 93.0 92.0 91.0 90. 0 89.0 88.0 87.0

71.4
74.6

58.7

71.4
73.9

60.6

71.8
75.0

63.9

71.4
74.2
82.7
66.4

71.4
73,8
82.7
66.9

715
73.7
83.7
62.4

71.9
1U
94.1
592

71.5
74.2
83.3

57.1

71.5
74.6
59.7
57.2

71.4
75.1
60J
S7S

71-3
76.9
43.4
S7J

71.4
77.1
44.6

57.2

9«o. e»n. o.cap_toe

1/21W )t:0<*Mp»(



PacifiCorp RAMFP-3 Case* 263

50-year
NPV

at 8. 8%

liMl

50-year
Annual

Growth

Rate

uu

Wind At 0% Real InQation On O&M
(run against -m. mg/md. nc. ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

O.M

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

1821

5, 653

21

5,632
5,094

1S25

5, 783

43

5. 740

5, 192

1996

5, 960

73

5. 888

5,297

1997

6. 058

109

5. 949

5^82

1228

6, 189

152

6, t)37

5, 463

1222

6, 323

189

6, 134

5, 551

2QQa

6, 506

ai

2»iU

6, 621

272

6, 276 6, 349

5, 647 5, 748

21KB

6, 933

348

6, 5»5

5, 962

2fl0fi

7, 287

451

6, 835

6. 187

21102

7.711

538

7, 173

6, 494

2U13

8, 297

613

7, 684

6, 963

^

I
s

"d
^d
t
w

Total Customers (OOO's) 1,309 1^22 1,336 1,35U

Nd Electric Planl ($M) 7,760 8, 154 8,543 8.824

Net Conservation Assets UM) 57 113 176 2U

l, 36ti 1. 390 1, 416 1, 439 1, 4»7 1, 560 1, 634 1, 725

9, 295 y, 803 10. 323 11, 041 12, 184 13, 437 15, 412 17, 947

32K 427 532 629 757 880 937 876

?
n

I
n
B>

46, 894 4. 04

0. 61

3. 37

-0. 03

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Costinmills/kWh

Average Customer Bill ($)

2. 135

2, 135

478

478

1,631

1,631

2, 266

2. 112

498

48.2

1, 714

1,657

2, 339

2,188

50.4

47.2

1, 751

1,638

2, 400

2, 171

509

46.1

1. 778

1.609

2, 497

2, 184

52.2

456

1,826

1. 597

2,62U

2, 217

53.9

45.6

1, 885

1.595

2, 732

2, 235

55.2

452

i, y30

1, 579

2, 83ti

2, 246

564

44.6

1, 972

1, 561

3. 101

2. 295

594

440

2, 085

1,543

3, 593

2, 406

b63

44.4

2, 304

1, 542

4.320

2, 616

75.9

46.0

2. 644

L601

5, 499

2, 913

902

478

3, lHti

1,689

re
a
CL

0
6.

48, 460

Notes:

4. 14

0. 71

3. 32

-o. oa

To al Re ourc Cos

DSR Customer Cost UM)

Levelized (20-year at 8.8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal

Real

Cost in miIls/kWh

1) $M = millions of dollars 2) General Inflation Rate is 3.40% annually

38

0.4

38

2. 139

2,139

47.8

47.8

5-4

1.0

Tl

2, 275

2, 200

<9.7
480

6.3

17

11.7

2,353
2, 201

501

46.8

8.3
2.6

15.8

2, 418

2.187

SU4
456

9.6

36

20.6

2, 521

2, 205

514

449

66.9

108

27.6

2, 658

2, 249

530

U9

85, 2 11)0.3

20. 0 312

36.1

2, 7B8

2, 281

54.3
444

45.8

2, 915

2,307

55.5

439

94.5

51.2

661

3, 219

2^82

58-5

43.3

82.S

80.3

96.4

3, 770

2, 524

65.2

437

934 85.1

1110 149.9

123.3

4, 554

2.758

744

45.1

1-111

5, 790

3, 068

U7.9

465

3) 50-year Real Levelized 4) 50-year Real Levelized
UHUty Cost in mills/kWh = 46. 68 Total Resource Cost in mills/kWh - 45. 62

?
m

»:
T

wind om 0 Ttnanctal
1/2&94 9.28 AM



PacifiCorp RAMPP-3
Case # 263

Wind At 0% Real Inflation On O&M
(run against -m. mg/md. nc. ar-)

Total Projected Emissions

Annual

Growth

Rate 1994

Total Requirements

GWh 66, 129
MWa 7.549

1995

67, 137

7,664

T(>t?l Annual Emissions (1000 Tons*
0.61% C02 54, 170 54,960
-0.57% NOx 139.6 141.4

0.24% TSP 10. 4 10.5

1996

67, 189

7,670

55,955

143.8

10.7

Apnv?) System Emission Rates (Pounds/MWht
-0.28% C02 1,638 1,637 1, 666
-1.52% NOx 4.22 4.21 4.28

-0.67% TSP 0. 31 0.31 0.32

Emissipil Rates as Percent of 1994 Base
C02 100 99.94 101.67

NOx 100 99.80 101.41

TSP 100 99. 06 101. 08

W VfH Emissions (lOnfl Tnnst
C02
NOx

TSP

1997

68,267

7,793

56, 101

142.8

10.6

1,644

4.18

0. 31

100.32

99.13

98.52

1998

68,985

7, 875

56,622

143.6

10.6

1,642

4. 16

0.31

100.20

98.65

98.09

Average Total
58^89 1,171, 789

128.8 2,575

10.8 215

1222

69, 756

7,963

56, 841

143.7

10.6

1,630

4. 12
0.30

99.48

97.63

96. 89

2000

70,649

8,065

57, 467

120.3

10.7

1,627

3.40

0. 30

99.30

80.65

96. 15

2001

71,385

8, 149

57, 760

120.5

10.7

1, 618

3. 37

0.30

98.78

79.94

95. 10

2003

75,021

8,564

59, 345

122.3

10.9

1,582

3.26

0. 29

96.57

77. 24

91. 98

2006

75,888

8,663

59,778

123.0

10.9

1,575

3. 24

0. 29

96. 16

76.80

91. 30

2009

77,342

8,829

60,674

123.8

10.9

1,569

3.20

0.2U

95. 77

75.83

89.72

2013

78,849

9,001

61,190

124.5

10.9

1,552

3.16

0. 28

94.74

74.82

88.06

"a
IU

D.
B̂
'

2
^
ho
u

I
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a
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x
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PadfiCor

FadfiCorp RAMFP-3

RAMPP-3 Technical A ndix: Mo lin Pa e# 6-103

Case # 263

DSS
OWC Wind with Tax C

OWC Wiiul without Tax C

OWC Geothcnnal

0 OWC Co I

W OWC Co 2

C OWC Combined C dcCT

OWC CC CT Convert

OWCS' ieC eCT
OWC Ston

ToUl

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah G«)thcnul

UuhSohr
U Utah Co ml

T Utah Co cn2

A Utah Combined C dcCT

H Utah CC CT Convert

Utah Q»l

Uuh 1C CC
UrhFBCod
Utah te C CT

Utah Pum Stora

ToUl

DSR
W o Wind with Tax C

Y W o Wind without Tax C

0 W oComUntdC deCT

M W o CC CT Convert

[ W o Coal

N W oIGCC

G W oFBOwl

W a S' k C de CT

Total

DSR
T Renewable

0

T CombtaedC cleCT

A Co«I
L 1«C dtCT

Ston

Tofl

Wind At 0% Real Inflation On O&M
(run against -m. mg/md. nc. ar-)

Incremental Winter Capacity (MW) of Resource Additions

1994 isai isat iasL last vaa. sxa. ssai ssea. VSA

24.4 25. 0 24. 1 265 36. 8 46.0 533 53.7 69.2 82J

118.1 96.6 105.4

2282 396. 6 29.6

24. 4 25. 0 24. 1 254. 7 36. 8 164. 1 150, 1 159. 1 4&5A lll.»

8,9 10.1 14.1 T. 9.1 20.1 25.1 2(>1 26.5 50.7 74.6

2009

6<2

92.9

12.1
171.1

66.1

2Q12 Total

66.4

487.9

5S4J

485

37. 2 1.
73.8

a.9

1.8

10.1

1.2

14.1

3.9

92. » 20.1

5,0 6.2

23A

4,9

26^

t3

383.0

63. 7 USJ

6.4 125

7U

19.1

520.3

117.0

703.4

1».I

48J

17.7

u

3S.1

1.2 3.9 SJ>

36. 3 42. -I 50.A

302.0

6. 2 *.. 6J 6. 4 1U 19.1

63. 1 76.0 86. 0 8A. 6 132.4 .176.0

118.1 96. 6 142. 6 398, 4 29.6

383.0
35.1 36 J 42.1 35U 63.1 194.1 18 U 229.2 913^ 20SA

19.1

154.4

92.»

520.3
129.1

8W.7

17.7

U2.«

487.9

620J

Annual Winter Peak Capacity (MW)
.Native Lowl 7497 7681 TSM

S RnnSala 1395 1395 1245

Y DSR -35 .71 -114
5 Total R«iulfinwit» 8857 900S 90U
T

E Existing Generation 9088 9322 9382
M nnnFurehun 980 1071 867

New Rwoutcea 0 Q 0

L Tofl Rawnima 10068 10093 10249

fc

R RWCTVCS 1210 1388 1236

Rncve Margin (RM) (*) 13. 7 15, 4 '13,7
Capaaty Bckw I5* RM 117 U5

8067 8244 8427

1245 1245 T24S

-164 -227 -XS
9148 9262 9369

9402 95S5 9537

816 817 797

302 302 420
10S20 10674 10774

8632 S842 9273

1195 1195 1195
-389 476 <608

943B 9561 9960

9564 9571 9582

773 766 317

517 65» IU1
10854 109W 11340

9785 10389 11206

887 687 437

-784 . 939 -1071

98M 10137 IOS72

9589 9184 9196

312 262 262

1470 22-13 2701
.I1371 11659 121»

1371

15.0

1411

15.2

1405

15.0
1415

15.0

1433

15.0

1478

T5.0

1482

15.0

1519

15.0

1585

15.0

577,1

0.0

0.0
0.0

320.1

7473

0.0

0.0

0.0

500.0

21UJ

39G.O

0.0

0.0
0.0
0.0

39.D

73.1
0.0
0.0
0.0
0.0
0.0

520J

500.0
150.1

T04.1

0.0

0.0

0.0

0.0
0.0
0.0
0.0

0,0

104.1

1V7T.1

0.0

T. 1902

0.0
0.0

520J
.I 000.0

3771.7

»v^.fUukafjlM i/a/ft* iia »<»



PadfiCor

PadfiCorp RAMPP-3

RAMPP-3 Technical A ndix: M elin

Wmd At 0% Real InHation On O&M
(run against -m. mg/md. nc. ar-)

Pa e#6-104

Case # 263

DSR
OWC Wind with Tax C

OWC Wind without T*x C

0 OWCGeothCTmal

w owe co i
C OWC Co 2

OWC Combined C deCT

OWCCCCTCanven
OWC Sim eC deCT

OWC Pun Sion
Total

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothermal

U UtihSohr

T UllhCo 1
A UtihCo 2
H Utah Combined C de CT

Utah CC CT Convert

UldlCo.1
Uuh 1C CC
UuhFBCoal
Utah Stm teC deCT

Utah Ston

Totd

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Comlrincd Cycle CT
M W oCC CT Convert

I WyoCluI
N W o IG CC
C WyoFBColI

W oSm eC d«CT
Total

DSR
T Renewable

0 Cogen
T Combined C deCT

A Co«I
L SimpteC deCT

Pum Ston

Told

Nitlv* Load

S Pump Stonge/Peak Return
Y ftanSalu
S Non-Finn Salea

T D5R
E Total Rcqulnmenu
M

Exittipg Generation
L RnnPurduw

& Non-Firm Purchaao

R NcwRaourcn

Total Ruonrow

1994

12-3

Cumulative Annual Energy (MWa)

1995 IW6 1997 1998 1089 2000 2001

2S.7 39. 0 545 74. 0 89. 6 107. 4 125.1

2003 2006 2009 201J

155. 4 191, 5 218. 8 244.4

1U

6.9

25.7

152

39 j)

27.<

iaa.8

2*3L3

43.4

188.8

262^

61.2

IVT1
188.8

MM

78.3

192.8

188.8

489A

96.1

61.0 61.0 «1.1 a a

28IJ
188.8

S95.2

114^

32.3
61.0

279.7 281.7 296.8
5110 536. 2 634.6

297.9
666.1

1. 9 35.0

947. 1 1009. 4 1152. 1 124X4

148.9

34^
61.0

199.7

34.6
60.6

212.8

36.1
63.9

2772

34.3
KIS

6.9

1.4

1U

14

27.4

6.1

104.4

11.0

1ZU

16.9

139.4

2I.<

1S7.1

27.0

207.S

32.6

77.1
321.2

os

71S
36*.*

60.0

28.9 28.9
92^ 86.1

AM. S 49(J

7«.< 91.2

.L* 2-t

20.6 433

6.1

72S

20.S

5353
312

14S3

420
-21

7547

6776
MS
128

7549

43J

54M
311

1480
431
-43

7663

6887
M4
133

7 64

7Z.5

5661
309

1438
334
.73

7<70

70S
152
183

7470

110

ioa»

249.8

35B.7

5759
310

1*55
376

. 109
7791

69«
134
151
250

7904

li.»

152.1

249.8

401.9

589C
309

1155
372

-152
7874

7044
411

IS
250

7888

21.4

IWJ

357.1

546.4

6024
307

1477

3S3
-189
79*2

7040
403
175
157

7975

as

720S

442.6

673.1

VS!
306

1456
324

.231
8063

70SO
3a3
152
443

8078

32-i

271.9

563.4

835J

6322
30«

1134
357

. 27Z
8147

708«
389

12t
363

8161

t3.S

347.8

8S6.9

77.1
1311 .a

»34
405

1410
461

. 348
8562

714.1

364
108

W4
8577

WJt

451.2

913.1

71^
143S.B

6987

1220
509
-iSl
8661

7187
379
125
985

8676

76. * 91.2

538.0 612.8

.[031. 4 1068.1

Z8.9
94.7

-1693A

7411
426

1043
485

.S3S
8827

Tcaa
423
242

1155
8MO

2B.9
121.1

1 KM).?

7996
4«0
MI
313

-613
8W9

7087
442

266
1218
9013

"nnd ̂ »UUv(. -» i/m/w ii.ani i?i



PadfiCor

FaciflCorp RAMPF-3

RAMPP-3 Technical A n ix: Modelin Pa eft 6-105

Case # 263

DSR
OWC Wind with TucC
OWC Wind without Tax C

0 OWC Ceothcnnai

W OWC Co nil
C OWC Co en 2

OWCCombiiudC d«CT
OWC CC CT Convert
OWCSun e dtCT
OWCPum Ston e

Wind At 0% Real Inflation On O&M

(nin against -m.mg/md.nc.ar-)

Annual Cumulative Capacity Factors (%)

1221 1225 192S 122Z .1SSS 1232 SSSSi 22!1

50.0 51.0 52.0 54.0 54.0 48.0 15.0 43.0

2003 2006 2009 2013

43. 0 43. 0 42. 0 42.B

90. 0 89, 0 87, 0 87. 0 88. 0 92. 0 93.0

82-0 82.0 82.0 82.0 8ZO 81.0 81.0 84.0 89.0

15.0 7.0

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Ceothemul

Utah Solar

U UfhOig"'!
T UfhCo en2
A Utah Combined Cyde CT
K Utah CC CT Convert

Utah Coil
Utah 1C CC
Ullh FB Qul
Utah Sim 1« d«CT
Utah Pumped Storage

76. 0 79. 0 82, 0 83. 0 34. 0 80. 0 77. 0 76. 0 74. 0 72. 0 71, 0 71.0

87.0 87.0 88.0 92.0 93.0
82.0 82.0 82.0 82.0 82.0 810 82.0 M.O 91.0

5.0 5.0
20, 0 18. 0 18. 0 17.0

DSR
W Wyo Wind wtth Tax C
Y Wyo Wind without Tax C
0 W o Combiiwl Cyde CT
M Wyo CC CT Convert
I Wyo Coal
N WyoIGCC
G WyoFBCoal

W oStm 1c C cleCT

Total System

Natfn Load

Extotln Centratton

New Reaourcu

DSR

7«.0 81.0 89.0 92.0 93. 0 93.0 910 91.0 90.0 89.0 88.0 87.0

71.4
74.6

58.7

71.4
73.9

60.6

71.8
75.0

63.9

71.4
74.1
82.7
66.4

71.4
73.7
82.7
66.9

ns
73.7
85.0
62.4

71.9
74.1
85.7
»1

71.3
74.0
85.5
57.1

71.5
74.5
66.9
37.2

71.4
75.0
67.0

37S

71^
76.4
.3l2
57-i

71.4
77.1
15.1
572

Ti<^aAapj« i/w/9* izavw »



FadfiCoq) RAMFF-3 Case # 264

50-year

NPV
at 8.8%

IfMI

50-year
Annual

Growth

Rate

ca

0.64

Wind with 2.5% Real InHation On O&M
(run against -m. mg/md. nc. ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load <MWa)
Conservadon (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Mil

5, 653

21

5, 632

5,094

U15

5,783

4i

5, 740

5. 192

1221i

5,960

73

5, 888

5, 297

1M2

6. D5K

109

5,9-19
5.382

l»»b

6, 189

152

6. 037

5,463

1332

6, 323

189

6, 134

5,551

zasa

6,506
231

6,276
5,647

am

6, 621

272

6,349
5, 748

2BI13

6,933

348

am

7, 297

451

6, 585 6, 835

5. 962 6, 187

2QQ2

7, 711

538

7, 173

6, 494

2BU

8, 297

613

7,684
6.963

Total Customers (OOO'S) 1,309 1,322 1,336 1,350 ], 3b» 1,390 1,4)6 1,439 1,4»7 l, 5b0 1,634 1,725

Net Electric Plant ($M) 7,760 8, 154 8,543 8,824 9,2S»5 9,803 10,323 11,041 12,1^ 13,437 15,412 17,947

Net Conservation Assets ($M) 57 ] 13 176 243 328 427 532 629 757 880 937 876

ho
Bi
Q.
!
0

I
<jj

-1
ft)

I
.-'-
r>
»>

46, 894 4.04

0. 61

3. 37

-0.03

U ili Cost

Nominal Operating Revenues ($M)
Real

NomiiuJ

R^al

Nominal

Real

Cost in miIIs/kWh

Average Cuytomer Bill ($)

2, 135

2. 135

47.8
47.8

1, 631

1, 631

2, 266

2. 192

49-8

48.2

1. 714

1,657

2, 339

2, 188

50.4

47.2

L751

1,638

2,400
2, 171

509
46.1

1, 778

1,609

2, 497

2, 184

52.2

45.6

1, 826

1, 597

2, 620

2, 217

53.9

45.6

l, 8»5

1,595

2, 732

2, 235

55.2

452

1, 930

1, 579

2, U3K

2. 246

56.4

44.6

l,y72

1, 561

3, 101

2, 295

594
440

2, 065

1, 543

3, 593

2, 406

66,3

444

2, 304

1, 542

4, 32U

2/616

75.9

46.0

2,644

1, 601

5, 49^

2, 913

902

47.8

\\w

1, 689

y

x

2

ro.
.->.

3

48,460 414
0.71

3. 32

-0.08

Notes:

1) $M = millions of dollars

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 6.8%)

Energy Svc Charge ($M>

Nominal Total Resource Cost <$M)

Rail

Nominal

Real

Cost in mills/kWh

3.8

0.4

3.8

2. 139

2, 139

47.S

47.8

5.4

10

75

2, 275

2. 200

49.7

480

63

1.7

11.7

2, 353

2,201

501

468

83

26

158

2, 418

2, 187

504

<56

9.6

3-6

20.6

2, 521

2.205

51.<
449

66.9

10,8

27.6

2,b5»

2,249

530
449

85. 2 103.3

200 31.2

36.1

2, 7»^

2, 281

543
44.4

<5.8

2, 915

2^07

555
439

94.5
51.2

6&.1

3, 219

2,382

585
433

82.8

&03

%.4

3. 770

2, 524

65.2

43.7

93. 4 85.1

111. 0 149.9

123.3

4. 554

2, 758

74.4

45.1

1-11.1

5, /yf)

3, 068

87.9

16S

2) General Inflation Rate is 3. 40% annually

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in mills/kWh = 46. 68 Total Resource Fno in m. lk/tuft. - r'11-'1

21
n>
»

s



PacifiCorp RAMPP-3
Case # 264

Wind with 2.5% Real Inflation On O&M

(mn against -m. mg/md. nc. ar-)

Total Projected Emissions

Annual

Growth

Rate 1994

Total Reqyirtfntnts
GWh 66, 129
MWa 7,549

122S

67, 137

7,664

Total Annual Emissions 11000 Tons)
0.61% C02 54, 170 54,960
-0.57% NOx 139.6 141.4
0.24% TSP 10.4 10.5

1996

67, 189

7,670

55,955

143.8

10.7

Annual System Emission Rates (Pounds/MWh)
-0.28% C02 1,638 1,637 1,666
-1.52% NOx 4. 22 4.21 4. 28
-0.67% TSP 0.31 0.31 0. 32

1997

68,267

7, 793

56, 101

142.8
10.6

1,644

4. 18

0.31

1228

68, 985

7,875

56.622

143.6

10.6

1,642

4.16
0.31

1999

69, 756

7,963

56,841

143.7

10.6

1,630

4. 12
0.30

Zflfifl

70,649

8,065

57, 467

120.3

10.7

1, 627

3.40

0. 30

2001

71, 385

8,149

57,760

120.5
10.7

1,618

3.37

0. 30

am

75,021

8,564

59, 345

122.3

10.9

1,582

3.26

0. 29

2006

75,888

8,663

59,778

123.0

10.9

1,575

3.24

0. 29

2009

77,342

8,829

60,674

123.8

10,9

1,569

3.20

0. 28

2SH2

78,849

9,001

61, 190

124.5

10.9

1,552

3.16

0. 28

"a
EU

I
s

s
"a
"i
I

w

5i
Ft

I
n
ai

§.

s
0
0.
n>

Emission Rates as Percent of 1994 P?St
C02 100 99.94 101.67

NOx 100 99. 80 101. 41

TSP 100 99.06 101. 08

211 Yeu Emi'.sions (1000 Tons)
C02
NOx

TSP

100.32 100.20

99.13 98.65

98. 52 98.09

AycTage Intal
58^89 1, 171, 789

128.8 2,575

10. 8 215

99. 48

97.63

96. 89

99. 30

80. 65

%. 15

98.78

79. 94

95.10

96. 57

77. 24

91. 98

96. 16

76. 80

91.30

95.77

75.83

89.72

94.74

74. 82

88. 06
v
ft»

<t

y
»-*
Q
.~;1

wind. om-25. <;nii!>s
1/20/94 12.26 PM Ijh



PadfiCor

PadftCorp RAMFF-3

RAMPF-3 Technical A n ix: Modelin Pa #6-1

Case # 264

Wind with 2.5% Real Inflation On O&M
(run against -m. mg/md. nc. ar-)

DSR
OWC Wind with Tax C

OWC Wind without Tax C

OWCGcothtrnul

0 OWC Co 1

W OWC Co 2

C OWCCoinbuwdC cleCT

owe ec cr convCTt

CWC Sim Ie C cleCT

OWC Pum Ston

Totri

DSR

Utah Wind with Tax C

Utah Wind without Tax C

Utah G<othmnal

Utah SoLu-

U Utah Co en 1

T Utah Co cn2
A Utoh Combined C cieCT

H Utah CC CT Convert

UuhQaI
Uuk 1C CC
Utah FB Co^

UuhS 1»C eCT
UtriiPum Stor* e

Toul

DSR
W W o Wind with Tax C

Y W o Wind without Tax C

0 W o Combined C cleCT

M W oCC CT Convert

I W oCo«l

N W oIGCC

C W oFBCoal

W oSim leC deCT

Toul

DSR

T Renewable
0

T CoinbinedC deCT

A Cod
L S' IcC d«CT

Ston

Totd

Incremental Winter Capacity (MW) of Resource Additions

1221 1222 122& 12SZ l^Sfi ISSS. 22G2 2021 ?003 2006

24.4 25, 0 24. 1 265 36. 8 46. 0 53 J 53.7 69.2 S1S

ns.i 96.6 106.4

24A

8.9

15.0

10.1

24.1

14.1

2282

254.7

19.1

s*.a

20.1

1M.1

25.1

150.1

lt2

1SS.1

26.5

37.2

396,6

4WA

31.7

\A

29.6

'U.9

7<.i

2009

69.2

92.9

U.I

174.2

66.1

2013 Totd

66A

487.9

s*u

485

73.8

a.» 10.1

1. 8 1.2

14.1

3.»

91.9

5.0

20.1

«.2

25.1

4.9

2U

6J

383.0
6S.7 UU

6.« 12^

7U

19.1

520J
117.0

703.*

19.)

4U

17.7

1A

3S.1

1.2

36.3

3.9

*2.1

35.1 36J

AnnuaUVinter Peak Capacity (filW)
Nativt Lord 7497 7681

S HrmSaln 1395 1395
Y DSB -35 .71
S TotaJ Rtjuirantcnf 9857 9005
T

E Exiatlng GwenUon 9088 9322
M RnnFurduses 980 1071

New llcsouicn 0 0

L Total Rwourco ZOOM 10393
<c

R RcsCTvea 1210 13S8
Resttvc Margin (RM) (») 1 3.7 15.4
Capacity Below 15% RM 117

42.1

7881

1245

-n<
9013

93»2

 7
0

I024?

1236

13.7
115

sja

50.6

302.0

33U

8067

1245
-164

914B

9402
816

302
1052D

1371
15.0

6.2

63.1

-1. 9 6J 6.4

76. 0 86.0 86,6

118. 1 96, 6 142.6

63.1

8244

1245

-227

9262

9555

817
302

10674

Ull

15.2

194.1

8427

IZt5
-303

9369

9537

797
420

10774

I40S
15.0

18ZA

8632

119S

-389

9438

9564
773
517

10854

1415

15.0

229.2

8842

1195

-476

9561

9571

766

659
10996

1433

15.0

1U

132.4

398.4

30.0
913A

9273
U95

-608

96W

9582
317

.

I 441

11340

1478
15.0

19.1

176.0

29.6

205.6

9785

887

-784

9»sa

95»9
312

1470

11371

1482

is.a

19.1

-154.4

n.»

520.3
129.1
8%.7

10389

687

-939

10137

9184

262
2213

11659

1519

TS.O

17.7

132.6

<87.9
&au

H206
U7

-1071

10572

9196
262

2701
12159

1585
15.0

577.1

0.0

0.0

0.0

320.1
7«3

0.0
0.0
0.0

500.0

21UJ

390,0

0.0

0.0

0.0

0.0

39.0

73.8
0.0

0.0

0.0
0.0

0.0
520J

500.0
1522.1

104.1

0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0

104.1

1071^
0.0

11802

0.0
0.0

520J
1000.0
37T1.7

tiAa^a.af.aU I/D/Bt 11KPM I*



PadfiCor

PadflCorp RAMPF-3

RAMPP-3 Technical A ndix: Modelin

Wmd with 2. 5% Real Inflation On O&M
(run against -m.mg/md. nc. ar-)

Pa #6-109

Case # 264

DSR
OWC Wind wllh Tax C
QWC Wind without Tax C

0 OWCCwthennal

w owe Co i
C OWCCog«n2

OWC Combined C deCT

OWCCCCTCotlvnt
OWCSta 1«C cteCT
OWC Pumped Star* ge

Told

DSR
Utah Wmd with Tax C

L'tih Wind without Tax C

Utah Ceothennal

U Utah Solar

T UtlhCo 1
A UtahCogen2
H Utah Combined C de CT

Utah CC CT Convert

UfhCoal
Uuh 1C CC
Utah FB Coal

Utah Simple Cyde CT
Utah Pum Ston

ToUl

DSR
W Wyo Wind with T*x C
Y Wyo Wind without Tax C
0 Wyo Combined Cyde CT
M W oCCCTConven
I WyoClMl
N W oIGCC
C WyoFBQul

W oSim e deCT

Tdd

DSR
T Renewable

0

T Combined C . CT

A Coil
L SlmplaCyclaCT

Pumped Stonge
Told

Nativt Load

S Pump Stongc/Peak Return
Y Finn Sales
S Non-Firm Sales

T DSR
E Total Reqnimmenta
M

&dsting Genention
L RnnPurchisf

& Non-Finn Purchases

R NewReaouTcm

Totol Rtamrow

1994

12-i

Cumulative Annual Energy (MWa)

IW5 19% 1997 1W8 1999 2000 2001

25.7 39.0 545 74.0 89.6 107.4 I25.I

2BS2 28» 2882 ZSIi

155. 4 -191. 5 218. 8 244.4

188.8 188.8
1072 192. 8 2813

188. 8 T 88. 8 188.8

279.7
3IZO

281.7
SX.1

2W.8
634.6

297.9

666.1

1U

6.9

25.7 39.0 2UL3 262^ 385A 489A 595.2

15^ 27.4 43.4 61.2 78^ 96.1 114^

1.9 33.0
W7. I 1009. 4 1152. 1 1243.4

61.0 61.0 61.1 61,0

323
61.0

148.9

34^
61.0

IW.7

34.6

60.6

2<18

36.1

63.9

mi

U.3
67.8

&. » 1M

1. 4 It

27. 4 10U 12U 139. * 1S7A 207.5

6.1 11.0 16.9 21.1 27.0 32.6

77.1
321.2

os

28.9 28.»
71 J 92.8 8«.I

3«.< <t4. 5 <»J

60.0 76.4 91.2

l.<

20.6

2.<

t33

&.1

71.S

20.A

S3S3
312

1483
420
-21

7547

6776
645
128

7549

43-*

5484
311

1480
431

-t3
7663

6887
6U
133

76M

72.5

5661

309
1438

334
-73

7670

7035
452
183

7670

1U

108.9

24M

35&7

57S9
310

ItSS
376
-109
7791

69W
434
151
250

7804

16.9

152.1

249.8

401.9

5890
309

1455
372

-152
7874

7044
411
183
250

788»

21-t

1893

3S7.1

54A.4

6024
307

1477

343
-189
7962

7040
403
175
157

7975

as

2305

44U

673.1

6207

306
14M

324
-231
8063

7090
393
., 52
443

8078

3U

271.9

563.4

835.3

6322
306

1434
357

-272
8147

7086
3sa
124
563

8161

43.5

347.8

886.9

77.1
1311^

6634
405

1410
461

-348
8562

7141
364
108
964

8577

wja

451.2

913.1

715
1435.8

6987

396
1220

30<
-t51
8661

7187
379
125
985

8676

7u n.i

538.0 (12.8

1031. 4 1068.1

28.9
94.7

16MJI

7411
426

1043
485
^38
8827

70211
423
242

1155
8840

28.9
121.1

1830.9

7<W8
4<0
MI
313

-613

9999

7087
442

266
1218
9013

wnri e«. iSi i»g.^»r I flaw 11d4FM »



PadfiCor

PadfiCorp RAMPP-3

RAMPP-3 Technical A n ix: M d lin a e# 11

Case # 264

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geothennal

W OWC Co en 1
C OWC Co en 2

OWC Combined C deCT

OWC CC CT Convart

OWCSIm leC d«CT
OWCPum Ston e

Wind with 2.5% Real Inflation On O&M

(run against -m.mg/md. nc.ar-)

Annual Cumulative Capadty Factors (%)

l»t 1995 12SS 1997 122S 122S 2m 2°ai

50.0 51.0 32.0 54.0 54.0 48,0 45.0 43.0

2SS2 2226 2aiS 21)13

13. 0 43.0 42.0 42.0

90, 0 89. 0 87. 0 87. 0 88, 0 92. 0 93.0

82. 0 82. 0 8Z. O 82. 0 82. 0 81, 0 81. 0 84. 0 89.0

15, 0 7.0

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothennal

Utlll Solar
U Utah Co en 1
T Ut.hCo en2
A Utah Combined C deCT

H Utah CC CT Convert

Utah Coal
Utah 1C CC
Ufh FB Coal
UfhSlm Ie Cycle CT
Utah Pumped Stora e

76.0 79.0 82.0 83.0 84.0 80.0 77.0 76.0 74.0 72.0 71.0 71.0

87.0 87.0 88.0 92.0 93.0
82. 0 82, 0 82. 0 82. 0 82. 0 810 82. 0 86. 0 91.0

20.0 18.0

5.0
.[ 8.0

5.0

17.0

DSR
W Wyo Wind with Tax C
Y Wyo Wind without TAX C
0 Wyo Combined C deCT
M Wyo CC CT Convert
I Wyo Coal
N Wyo 1C CC
G WyoFBCoal

W o Sim leCydeCT

Total System

Native Load

Extetln Genention

New RCSOUTCCB

DSR

76.0 81.0 89.0 92.0 93.0 93.0 92.0 91.0 90.0 89.0 88.0 87.0

71.4
74,6

58,7

71.4
73.9

60.6

71.8
73.0

as

71.4
74.1
su
66.4

71.4
73.7
82.7
66.9

Tlj
73.7
as .0
«2.4

71.9
74.1
85.7
59.2

71.5
74.0
85.5
37.1

71.5
74.5
66.9

37.2

71.4
75.0
67.11
575

71-i
76.4
5U
57.3

71.4
77.1
t5.1
57.2

wind ir Tin p_(*c i/m/v* itsni tt^



FacifiCoq; RAMFF-3
Case # 265

50-year
NPV

al 8.8%
UMI

50-year
Annual

Growth

Rate

r/.i

0. 64

Increase Wind Reserve Margin Contribution 1.2 Times
(run against -m.mg/md. nc.ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

1994 122S U2i U2Z
I

System Load (MWa) 5,653 5,783 5, 960 6. 058
ConsCTvation (MWa) 21 43 73 109

After Conservation

System l^>ad (MWa) 5,632 5, 740 5,888 5,949
Energy Sales (MWa) 5,»91 5.192 5.297 5.382

Tolal Custoinere (OOO's) 1,309 1,322 1,336 1,350

Net Electric Plant (*M) 7,760 8, 154 8,543 8,824

Net Conservation Assets ($M) 57 113 176 243

1998

6, 189

152

6, 037

5, 463

1, 368

9, 295

328

1999

6, 323

189

6. 134

5.551

1, 390

9, 803

427

2SMM

6, 506

231

6, 276

5, 647

2001

6, 621

272

6, 349

5,748

1, 416 1, 439

10, 323 11, Ml

532 629

2flB3

6, 933

348

6, 585

5,%2

1.4B7

12. 184

757

ZSMtfi

7. 2U7

451

6, 835

6, 187

22112

7, 711

538

7, 173

6.494

2BU

8, 297

613

7, 6B4

6,963

1. 560 1. 634 1, 725

13. 437 15, 412 17, 947

880 937 876

-s
B>

I
s

s
i-d
-3
I
u

-4
n
n

I
s

46, 894 4. 04

0. 61

3. 37

-0. 03

Utility Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

Cosl in mills/kWh

Average Customer Bill ($)

2, 135

2, 135

47.8

47.8

1,631

1. 631

2, 266

2.192

198
48,2

1, 714

1,657

2^39

2, 188

50.4

47.2

1, 751

1,638

2. 400

2, 171

50.9

46.1

1.77H

1,609

2,497

2, 184

52.2

45.6

1, 826

1,597

2. 620

2,217

53.9

45.6

1,885

1, 595

2, 732

2, 235

552

452

1, 930

1. 579

2, 838

2, 246

56.4

44.6

1, 972

1, 561

3, 101

2, 295

59.4

44.0

2, 0(15

1. 543

3, 593

2, 406

663

44 4

2, 3U4

1, 542

4, 320

2, 616

75.y

46.0

2, 644

1, 601

5, 499

2, 913

t>U2

47.8

3, 18»

1, 689

ffi
a
CL
.-.

x

CL
n>

48,460 414
0.71

3. 32

-0. 08

Notes:

1) $M = millions of dollars

Total e ourc Cos

DSR Customer Coal ($MI 38

Levelized (20-year at 8.8%) 0.4

Eneigy Svc Charge (»M) 38

Nominal Total Resource Coal (»M) 2, 139

teal 2.U9

Nominal Cost in mills/kWh 47.8

Real 478

2) General Inflation Rate is 3,40% annually

5.4

10

7.9

2, 275

2, 200

49.7

48.0

6-3

17

11.7

2, 353

2,201

50.1
46.8

83

2£

15.8

2, 418

2, 187

50.4

456

9.6

3.6

20.6

2, 521

2, 205

51,4

449

66.9

10.8

27.6

2, 658

2. 249

53.0
44,9

85.2

200

36.1

2, 788

2, 281

54.3
444

1033

31.2

45.6

2, 915

2, 307

55.5
439

94-5

51.2

66.1

3. 219

2, 382

585
433

3) 50-year Real Levelized 4) 50-year Real Levelized

82.8

80.3

964

3, 770

2, 524

65.2
43.7

93.4

111.0

123.3

4, 554

2, 758

74.4

<S1

85.1

149.9

141-1

5, 7W

3, 068

87.9

46.5

USUtyCostinmUls/kWh = 46. 68 Total Resource Cost inmills/kWh = 45. 62

l-a
EU

rt>

=tt:
y

I/Z&W B.<6 AM

wind tm Inanctal



PacifiCorp RAMPP-3 Case # 265

Increase wind reserve margin contribution 1.2 times
(run against -m. mg/md. nc. ar-)

Total Projected Emissions

Annual

Growth

Rate 122i 1995 1996 1222 122S 1222 2000 2001 2003 2QQ& 2009 2013

"a
fU

Q.
St;
n
Q

g
-s

Total Requirements

GWh 66, 129 67, 137 67, 189

MWa 7.549 7,664 7,670

Tfltal Annual Emissions (10W Tons)
0. 61% C02 54, 170 54,960 55, 955
-057% NOx 139. 6 141. 4 143.8
0. 24% TSP 10. 4 10.5 10.7

Annual System EmissJOT B?tC5 (Poynds/MWh)
-0.28% C02 1,638 1,637 1,666
-1.52% NOx 4.22 4. 21 4.28
-0.67% TSP 0. 31 0. 31 0. 32

68,267

7,793

56, 101

142.8

10.6

1,644

4.18

031

68,985

7,875

56,622

143.6

10.6

1,642

4.16

0.31

69, 756

7, 963

56, 841

143.7
10.6

1,630
4.12

0.30

70,649

8,065

57, 467

120.3

10.7

1,627
3.40

0.30

71, 385

8, 149

57, 760

120.5

10.7

1,618

3.37

0. 30

75,021

8,564

59,345

122.3

10.9

1,582
3.26

0.29

75,888

8.663

59, 778

123.0

10.9

1,575

3.24

0.29

77,342

8,829

60, 674

123.8

10.9

1,569

3.20

0.28

78,849

9,001

61, 190

12-1.5

10.9

1,552

3.16

0.28

I
>->.

r>
&>

a
CL
I-.

x

r

Emission Rates as Percent yf 1994 B?ss
C02 100 99.94 101.67 100.32 100.20 99-48 99.30 98.78 96.57 96.16 95.77 94. 74
NOx 100 99. 80 101. 41 99. 13 98.65 97.63 80.65 79. 94 77. 24 76. 80 75. 83 74. 82
TSP 100 99.06 101.08 98.52 98. 09 96.89 96. 15 95. 10 91.98 91.30 89.72 88. 06

7
&>

20 Year Emissions 11000 Tons)
C02
NOx

TSP

Average Jsld
58^89 1,171,789

128.8 2^75

10.8 215

M



PadfiCor

PadfiCoip RAMFP-3

RAMPP-3 Technical A ndix: Modelin Pa e# 6-11

Case » 265

DSR

OWC Wind with Tax C

OWC Wind without TAX C

OWC Gwthunwl

0 OWC Co I

W OWCCo 2
C OWCComtanedC cleCT

OWCCCCTConvm
OWCS leC cleCT

OWC Ston

Told

DSR

Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothcmal

Uuh Solar

U UtaiiCo en 1

T Utah Co en 2

A Utah Cowbuned C eOT

H Utah CC CT Convert

Utah&al
UUh 1C CC
UtahFBCori

Uuh leC CT
Ut^iPum Stora e

Tout

DSR
W W oWindwithT»xC

Y W o Wind without Tax C

0 W oQamUiwdC dcCT

M W o CC CT Convert

I W oCo»l

N Wyo 1C CC
G W oFBCoal

W o S' ie C de CT

ToU

DSR
T Rerwwblc

0

T CombuxdC d«CT

A Oul

L 1«C deCT
Ston

Total

Increase wind reserve margin contribution 1.2 times
(run against -m. mg/md. nc. ar-)

Incremental Winter Capadty (MW) of Resource Additions

1994 1995 1996 U2Z 122S .1222 zaai isa sasa iaas

24.4 25. 0 24.1 26^ 36. 8 46. 0 33^ 53.7 692 82J

118. 1 96. 6 105.4

21S2 396. 6 29.6

2U 25.0 24.1 254. 7 M. 8 164. 1 150. 1 159. 1 465^ 111.9

8. 9 10, 1 14, 1 19. 1 20. 1 25. 1 262 265 50. 7 74.6

200

69.2

92.9

12.1

174.2

66,1

2212 Total

6A.4

487.9

ssu

485

37.2 1.8
73.8

a.»

1.8

383.0
10. 1 14. 1 92. » 20. 1 25. 1 2U 63. 7 UU 7U

1,2 3,» 5.0 t.2 4.9 6S 6.* 125 19.1

520.3
117.0
703.4

19. -1

48J

17.7

U 1. 2 3. » SS 6. 2 4.1 6J 6. 4 1U 19.1

35. 1 36. 3 42. 1 50. 6 63. 1 76, 0 86. 0 8A. 6 T32. 4 -[76.0

302. 0 118.1 96. & 142. 6 398. 4 29.6

383.0
3S. 1 %J 42. 1 3SU &3. 1 194A IBLt 229. 2 913^ 205A

19.1

151.4

92.9

520.3
129.1
8W.7

17.7

132.6

487.9
62DJ

Annual Winter Peall Caparity (MW1
Native Load 7497 7681 7881

S FtallS«lf 1395 1395 1245
Y DSR -35 -71 . 114

S Tcrtat R«quinm*nu  37 9005 9fll3
T

E Exiatiag GcicnBni 9088 9322 9382
M RnnPurchuM 980 1071 867

NcwResourcea 000

L Total R««>UK<« 100M 10393 10249

A;

R Rese-vea 1210 1388 1236

RoaveMuyn(RhO(%) 13.7 15.4 13.7
Capadty Below 15% RM 117 115

8067 8244 8427

12t5 1245 1245
--I64 -227 -303

914B 92&2 9369

9402 9555 9557
816 817 797

302 302 420
10520 10674 10774

8632 8842 9273

T-I95 1195 1195
.389 -476 -608

9438 9561 9860

9564 9571 9582

773 76S 317
517 659 1441

10854 109W 11340

978S 10389 11206

887 687 437
. 784 -939 -107T

98M 10137 10572

9589 9184 9196

312 262 262
147D 2213 2701

ll3n 11659 121W

1371
15.0

1411

15.2
1405
15,0

1415

15.0
1433
15.0

1478
15.0

1482

15.0
1519

15,0

1585
15.0

577.1

0.0

0.0

0.0
320,1

7473

0.0
0.0
0.0

500.0

2144-5

390.0

0.0

0.0

0.0

0.0

39.0

73.8
0.0

0.0
0.0

Q.O

0.0
5203
500.0

1523.1

104,1

0.0
0.0
0.0

0.0
0.0

0.0

0,0

0.0
10U

1071^
0.0

11802

0.0

0.0

siaa
1000.0
3771.7

vvdjm^yjM i/am itMfv *



PadfiCor

PicifICorp RAMPP-3

RAMPF-3 Technical A endix: Mod lin

Increase wind reserve margin contribution 1.2 times
(run against -m. mg/md. nc. ar-)

Pa e# 114

Case # 265

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geothennal

W OWC Co nl

C OWCCo 2
OWC Combined C deCT

OWC CC CT Convert

OWCSim «C deCT
OWC Pum Storage

Totri

DSS
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothennal

U Utah Solar

T Utah Co 1

A UtahCogen2
H Utah Combined C cleCT

Utah CC CT Convert

Uuh Coal
Utih 1C CC
UutiFBCoal
UtthSim leCydfiCT
Utah Fum Ston

Told

DSR
W WyoWliidwittlTtaC
Y Wyo Wind without TAX C
0 Wyo Combined Cyclt CT
M W o CC CT Convert

I Wye Coal
N W o 1C CC
C WyoFBCod

W oSim leC d. CT
Total

DSR
T Renewable

0 Cogen
T CooiblnedC deCT

A Cori
L Sim IcC deCT

Stora

ToUI

NaUv Load

S PumpStonge/PeakRrtum
Y RrmSatet

S Non-Firm Sales

T DSR
E Total Requlnmenta
M

Existing Genention
L RrmPuTchaau

& Non-Firm Purchases

R NewResoUTcea

Total Raounw

1994

I2-i

Cumulative Annual Energy (MWa)

12S5 1996 1997 1998 IW9 2aS 2001

25.7 39.0 315 71.0 89.6 107.4 125.1

1Z3

6.9

25.7

15.2

39^>

27.4

isa.8

243J

<3.<

188.8

262^

61.2

107^
188.8

385^

78-3

192.8
188.8

4«<

M.I

61.0 61.0 61.1 61.0

28IJ
188,8

595^

114^

323
61.0

2003

135.1

279.7
5110

sat

191.5

251.7
S36.1

2009

218.8

1V,S
634.6

ziai

244.4

297.9

«6.I

1. 9 35.0

947. 1 1D09. 4 115X. 1 1243.4

148.9

34^
61.0

IW.7

34.6
60.6

24Z8

M.I
63.9

ZT71

M3
t7.8

6.9

1.4

13^

14

27.1

6.1

104.4

11.0

12U

16.9

139.4

2I.<

157.1

27.0

2D7.5

32.6

77.1
32L2

os

715
3M.4

60.0

2«.» 28.9
92.8 86.1

U4. S 4%J

7«.4 91.2

1.4

20.6

2.1

433

i.»

715

20.6

5353
312

1483
420
-21

7547

6776
MS
128

7S49

43-i

S484
31-1

1480

431
-t3

7663

6887
644
133

7664

72.S

5W
309

1438
334
-73

7670

7035
452
183

7670

ILO

108.9

249.8

35S.7

5759
310

1155
376

-109
7791

6969
434
ISI
250

7804

li.9

152.1

249.8

401.9

5890
309

1155
372

. 152
7874

7044
411
183
250

7888

2U

189 J

357.1

546.4

6024
307

1477

313
-189

7962

7040
403
ITS
357

7W5

'3A

2305

442.6

673.1

6207
306

1156
324

.231

 

63

7(W)
393
IS
413

aara

32.6

271.9

3«3.<

835J

6322
306

1434
357

-272
8147

7086
388
124
563

8UI

43.5

347.8

886.9

77.1
1311.8

6634
us

1410
ttl

-348
9S62

7141
3*4
108
964

85T7

wja

tSI.2

913.1

713
143S.A

6987
3%

1220
509

^151
»M1

7187
379
125
985

8&7<

7t.4 91,2

538.0 61Z8

1031. 4 I06&1

28.9
94.7

1693J1

7411
426

W43
tSS

-538
8827

7020
43
242

1155
8840

28,9
121.1

1830.9

7998
4«0
841
313

.tO
8W9

7087
442
266

1218
9013

itg^m inSW II37PM ̂ i



PadfiCor

PadfiCorp RAMFP-3

DSR
OWC Wind with Tax C

CWC Wind without Tuc C

0 OVVC Geothennal

W OWC Co ml

C OWC Co en 2
OWCComUndC deCT
OWC CC CT Conwrt

OWC Sim 1c C de CT

OWCPum Stora e

RAMPP-3 Technical A ndix: Modelin

Increase wind reserve margin contribution 1.2 times
(run against -m. mg/md. nc. ar-)

Annual Cumulative Capacity Factors (%)

1994 1995 122S 122Z 122S 1222 ZSSja ZOffl. 2S!B

50.0 31.0 52.0 34.0 54.0 48,0 45.0 .U.O 43.0

Pa e# 115

Case # 26S

2006 2009 2013

43. 0 42. 0 42.0

82.0 82.0

90.0
82.0

89.0
82.0

87.0
82.0

87.0
81.0

88.0
81.0

92.0
84.0

15.0

93.0
89.0

7.0

DSR
Utah Wind with Tax C

Ut»h Wind without TAX C

Utah Geothernul

Ut«h Solar
U UtlhCo dll
T UtahCogen2
A LFtah Combined CydeCT
H Utah CC CT Convert

Utah Coal
U«h 1C CC
UtlhFBCiuI
UtlhSlmplt Cycle CT
Utah Pum Storage

76.0 79.0 82.0 83.0 84.0 80.0 77.0

82.0 82.0 82.0 810

76.0

87.0
810

74.0

87.0
82.0

72.0

88.0
82.0

71.0

92.0
86.0

n.a

93.0
91.0

5.0 5.0
20. 0 18. 0 18. 0 17.0

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combinad Cycle CT
M Wyo CC CT Convert
I Wyo Coal
N W o 1C CC
G WyoFBCoal

W o Simple Cycle CT

Total Svatnn

Natlv Load

Extetin Generation

New Reaoiircea

DSR

76. 0 81.0 89.0 910 93. 0 93.0 910 91.0 90.0 89.0 88,0 87.0

71.4
74.6

58.7

71.4
73.9

60.6

71.8
75.0

63.9

71.4
74.1
82.7
66.4

7I.<
73.7
82.7
66.9

715
73.7
85.0
62.4

71.9
74.1
85.7
S9^

71.5
74.0
85.5
57.1

71.5
74.5
66.9
57.2

71.4
75.0
67.0
575

713
76.4
522
573

71.4
77.1
15.1
57.2

"*~1 . - 'T_h' l/M/M IU7FM»



PacifiCoip RAMPP-3 Case(f 266

50-year
NPV

at 8. 8%

mu

50-ycar
Annual

Growth

Rate

cu

0. 64

Wind Res Margin Set To Winter Capacity Factor
(run against -m.mg/md. nc.ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Flant (»M)

Net Conservation Assets ($M)

1SSA 1225 1226 1997 122S 1533 2QQfl ZfMU 2flQ2 2006 2033. 2flU

5, 653 5, 783 5, 960 6, 058

21 43 73 109

5,632
5.094

5, 740

5, 192

5,888
5, 297

5, 949

5382

6, 189

152

6, 037

5, 463

6. 323 6. 506 6, 621 6, 933 7, 287

189 231 272 348 451

6, 134

5,551

6.276
5. M7

6, 349

5.748

6, 585

5, 962

6, 835

6, 187

7, 711

538

7, 173
6. 494

8, 297

613

7. 6S4

6. 963

1309 1^22 1.3i6 1^50 1, 368 I. IW 1,416 1, 439 \. W7 l, 5ti0 1, 634 1,725

7.761 8, 162 8, 570 8,932 9,479 9,921 10,428 11,165 12,327 13,539 15,484 17,966

57 113 176 243 328 427 532 629 757 880 937 876

"a
ttl
Q.

s

I
>-i
m

3-
i3
t-t*
0
("

Utility Cost

47, 018 4.03 Nominal Operating Revenues (»MI 2, 135 2, 21)1> 1, S!» 2.10) 2, 198 2, 638 2,776 2,862
O.il Real 2, 135 2, 192 2, 188 2. 171 2, 186 2,232 2,272 2, 265

3.37 Nominal Cost in mills/kWh 47. 8 49.8 50.4 50.9 SZ.2 543 56. 1 569
4.03 Real 47. 8 48. 2 47. 2 46. 1 457 45. 9 15.9 45.U

Nominal Average Customer Bill ($) 1.631 1,714 1,751 1,778 1,827 1.898 l.Wl 1,989
Real 1,631 1,657 1.638 1/609 1, 59» 1,&06 1,605 1,574

3, 116

2. 306

59.7
44.2

2, 095

1,551

3,61<
2, 419

66.7

44.6

2, 317

1, 551

4, 339

2,628

763
46.2

2, 656

1, 608

5, 520

2, 924

90.5

47.9

3, 2(10

1, 695

3

I-'

x

2
0

48, 584 4. i<
0.71

3. 32

-0. 08

Notes:

1) $M = millions of dollars

Total Resource Cost
DSR Customer Cost <$M)

Levelized (2&-y<lar at 8.8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Noininat

Real

Cost in mills/kWh

3.&

0.4

38

2. 139

2, 139

47.8
47.8

5.4
1.0

79

2.275

2,200

497

48.0

63

1.7

11.7

2^53

2, 201

501
46.8

83

2,6

15.8

2.418

2,188

504

45.6

f.b

3.6

20.6

2, 523

2,207

51.4
450

bb.y

108

27.6

2, 677

2.265

53.4

45.2

852
20.0

36.1

2^133

2318

S5.2
45.2

1U3.3

312

.15.8

2,939

2326

560

443

94.5

512

66.1

3.233

1^13

58.8

435

B2.8

80.3

96.4

S, 790

2,538

65.6

43.9

93.4

1110

123.3

4, 574

2, 770

74.7

45.3

K5.1

149.9

141.1

5. BU

3, 078

h^2

46.7

2) General Inflation Rate is 3 40u/i> annually

3) 50-year Real Levelized 4) 50-year Real Levelized
UtUily Cost in milIs/kWh = 46.81 Total Resource Cost in mills/kWh = -»^ 74

u

n>
»;



FacifiCorp RAMPP-3 Case # 266

Wind Res Margin Set To Winter Capacity Factor
(mn against -m. mg/md. nc. ar-)

Total Projected Emissions

'-3
&a

p.
B
Q
"t

Annual

Growth

Rate 1994 122S

Tptal Requiremente
GWh 66, 129 67, 137

MWa 7,549 7, 664

Total Annual Emissions (1000 Tons)
0.57% C02 54, 170 54,960
-0.58% NOx 139.6 141.4

0. 24% TSP 10.4 10.5

1996

67,189

7,670

55,955

143.8

10.7

Annual System Emission Rates (Fwnds/MWh)
-0.31% C02 1,638 1,637 1,666
-1.51% NOx 4. 22 4. 21 4. 28
-0. 66% TSP 0. 31 0. 31 0. 32

Emission Rates as Percent vf 1994 P?5t
C02 100 99. 94 101. 67

NOx 100 99.80 101.41

TSP 100 99.06 101.08

20 Year Emissions (1000 Tons)
C02
NOx

TSP

122Z

68, 214

7,787

56,111

142.9

10.6

1,645

4. 19
0.31

100.42

99. 26

98.65

1228

69,029

7,880

56^41

143.7

10.6

1,641

4.16
0.31

100.17

98.64

98.07

1999

69,686

7, 955

56,432

143.3

10.6

1,620
4.11

0.30

98.86

97.42

96.80

2000

70,448

8,042

57, 112

120.1

10.7

1,621

3.41

0. 30

98.97

80.77

%. 51

2001

71,245

8,133

57,403

120.3

10.7

1,611

3.38

0. 30

98.36

79.99

95. 35

2003

74, 898

8,550

58,895

121.9

10.8

1^73

3.25

0. 29

95. 99

77. 10

91.93

2006

75,756

8,648

59,378

122.7

10.9

1,568

3.24

0. 29

95.69

76.73

91. 38

2009

77,114

8,803

60,249

123.5

10.9

1,563

3.20

028

95. 38

75.88

89.90

2013

78, 612

8,974

60,744

124.2

10.9

1, 545

3. 16

0.28

94. 33

74. 84

88. 23

s
.TJ
.
Î

OJ

5i
0

I
n
Bi

g.

2
0
CL
n>

Average IflUl

58^79 1, 165^87

128.5 2,571

10.8 215

"a
w

!»

y

iwind nm. 59. emi&s
1/20/94 12:31 PM Ijh



PadfiCor

PaclflCoip RAMFF-3

RAMPP-3 Techni al A ndix: Mo elin Pa e# 6-118

Cat » 266

Wind Res Margin Set To Winter Capacity Factor
(run against -m. mg/md. nc. ar-)

DSt
OWC Wind with Tax C

OWC Wind without Tax C

OWC Ceothemui

o owe Co i

W OWC Co 2

C QWC Cocnbwed Cvde CT

OWC CC CT Convert

OWC Sim ie C cleCT

OWC Pum Ston

Total

Incremental Winter Capacity (MW) of Resource Additions

1994 122S 12Si 19W 1998 i»w aaa zasii zssa isss

24. 4 25. 0 24. 1 265 36. 8 46. 0 335 53. 7 Wl B23

24.4 25.0 24.1

W2

241.8

3UJ

37. 6 142.5

36.8 wja 91.1 1%.2

79.6

320.9

469.7

29.6

111.9

2SS2

69.2

81.2

12.1
162.S

2312 Total

66.t

A97.9

S54A

577.1
0.0

0.0

0,0

319.9

673-5
0.0
0.0
0.0

sai.o
2C70J

DSR 8. 9 -10. 1 14. 1 19.1

Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothdnai

UuhSoIu
U Utah Co en 1

T UtahCo m2
A Utah Combined C eCT

H Utah CC CT Convert

UhkCod
Uuh 1C CC
Utah FB Gui
UhhSim 1«C CT
Utah Pum Stora e

Totd 8. » 10. 1 lt. 1 19.1

DSR 1. 8 1. 2 3. 9 5.0

W W oWindwithTaxC

Y W o Wind without Tax C

0 W o Comtauicd Cvdc CT

M W oCCCTCoivnt
\ W oOal

N W oIGCC

C W oFBCoal

W o 1c Cycle CT
Total 1JI 1.2

20.1 25.1
150.0

162 26,5 30.7

39.0

74.6 6A.I 485

».l

6.2

175.1

4.9

150.0

163.

63

341.9

26. 5 431A

6.4 12^

7U

19.1

490.9

158.1
T15.1

I».l

48J

17.7

OSR 35. 1 36.3

T Renew bl»

0 Co

T GnnblnedC cteCT

A. Co*L

L IcC dcCT
Ston

Tcrtal 35. 1 36-3

Annual Winter PeakCapadty (MW1
Native Had 7497 7681

S FiimSalu 1395 1395

V OSR . 35 -71

S Toul R<quir«ni<nto MS7 9005
T

E Exiating Gencntion 9088 9322
M RimPurchaaca 960 1071

New Rnourcca 0 0

L Total R«wuic»» 100*8 10393
&

R BcM-nrn 1210 1368

Resnv» Margin (RM) W) 1 3.7 15.4
Capacity Bctow l5» RM 117

3. 9 3A

42. 1 50.6

302.0

6.2

i3.I

15C»

76.0

300.0

42.1

781
I2t5
-114

9013

93»2
867

0

102»

1236

13.7

us

35U

8067
1245

-164

91U

9402

816

302
10S20

1371
15.0

63.1

82U

1245

-IS
9262

9555
817
M2

10674

141-1

15.2

3764>

8427
1245
-303

9369

9557
797

6B2
109M

14M-

15.6

&J

86.0

37.6

123A

ssa
U95

-399

94M

9564
773
640

10S77

1415

15.0

6.4

86.6

142.5

229.1

8842
1195

-47t
9561

9571

76<
782

11119

1433
15.0

12-5

132.4

439^

341.9

913^

9273

1195

-608

9860

9582

317
1564

11U3

1478

15.0

19.1

176.0

29.6

20 SA

9785

887
. 784

9888

9599
312

1593
11494

1482

IS.O

19.1

154.4

81.2

490.9

im.2
8W.7

10M9
687

-93»
10137

91M

2«2
2335

11781

1519

15.0

17.7

132.6

487.9
620J

11206
137

-ion

10572

9196

262
2823

12M1

1585
i5.n

390.0

150.0
QjQ

0.0

0.0

39.0

0.0
0.0
0.0
0.0
0.0
0.0

<90.9
500.0

1U9.9

10*.l

!50.0
a.o
a.o
0.0
0.0
0.0
0.0
0.0

1S4.1

inn^
300.0

IQ32.<

0.0
0.0

4W.»
1000,0

31»4J

wnd. inJB.ap .add vam iian* i^



PadfiCor

PaclfiCorp RAMFP-3

RAMPP-3 Technical A endix: Modelin

Wind Res Margin Set To Winter Capacity Factor
(run against -m. mg/md. nc. ar-)

Pa eft 6-119

Case # 266

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Caothemul

w owe Co i
C OWCCogen2

OWC Combined C cleCT

OWC CC CT Convert

OWCSun eC d«CT
OWC Pumped Storage

Tatd

DSR
Utah Wind with Tax C

Utah Wtad without Tax C

Utah Geothennal

U Utah Solar

T Utah Co 1
A UtahCogen2
H Utah Combined C de CT

Utah CC CT Convert

UtihCol
Utth 1C CC
Ul>k FB Coil
Utah Sim 1c C de CT

Utah Pum Ston

Told

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined C cieCT
M W o CC CT Convert

I Wyo Coal
N W o 1C CC
G W oFBCotI

W o Sim eC deCT

Total

DSR
T Renew bit

0 Cogen
T Combined C deCT

A Coal
L Siaipl* Cyde CT

Ston

Told

Native Load

S Pump Stonga/Peik Return
Y RnnSilea

Non-Firm Salea

DSR
Total Requlnmnif

1W4

12^

Cumulative Annual Energy (MWa)

1995 1996 1997 1998 1W9 IQW 2001

25. 7 39. 0 54. 5 74. 0 89, 6 107. 4 125.1

12J

6.9

25.7

15.2

39JQ

27.4

512
20G.O

30A.7

43.4

55.1

200.0

329.1

61.2

54.7

200.0

344J

78J
517

90.7

2CO.O

39M

».l
52.7

2132
200.0

S3U

114^
52.7

2D03

155.4

278.2
461.0

8M.6

148.9
52.7

33.9

2006

191,5

279.2
485.3

2009

218.8

297.4

568.9

2013

2U.<

297.9
602.7

1.9 31.5
95*. fl 10B7^ 1176.5

199.7

32.7

34-2

2428
52.7

362

mi
517

36.2

6.9

1.4

1U 27.»

14 6.1

4M

11.0

61.2

16.9

131 Jl

21.4
52.7

14U

27.0
32.7

1««.9

32.6
52.7

69^
304.7

<3S
52.7

MJ
35LI

6G.O

52.7

273 27.3
92.8 M.<

451A 477J

76.1
52.7

91.2
52.7

l.»

20.6

14

133

i.1

TiS

Exlating Genention
L Firm Puichaau

& Non-Firm Purchases

R New Resources

Total RtK>urce«

20.6

5353
312

1483
420
-21

7S47

6776
MS
128

7549

u^

5484

311
1480

431
-0

7663

6887
644

133

7664

72.5

5661
309

1438
334
-73

7670

7035
152
183

7670

1U

108.9

2522

361.1

5759
310

1455
371

-109
7786

6972
435
141
252

7800

16.9

152-1

255.1

407^

5890
309

1155
376

-152
7878

7049
411
177
255

7892

71.1

189^
1Q5.<
254.7

549.4

6024
307

1477
335

-189
79M

7028
403
176
3«0

7967

79.7

2305
105.<
290.7

626,(

6207
31K

It56
301

. 231
8040

7104
393
in
3»

9054

85J

271.9
105.1
4132

790.5

6322
306

1*34
341

-272
8131

7100
388
139
519

8146

96S

347.8
105.4
773.1

mi
129S.5

6634
395

1410
457

-348
as4a

7135
364
116
948

85*3

112.7

1SI.2
105.4
798.7

645
1419.B

6987
387

1220
503

^151
8646

7186
382
123
%9

8AW

129.1 143.9

538.0 612.8
105. 4 105.4

902J 936.8

273
94,7

1667.9

74!1
426

1043
459

-538
8801

7025
424
237

1130
8816

27.3
U5.9

179&2

7999
153
841
2»

^13
8972

7091
442

269
nss
8987

mndj«Jt<»t^n» i/amiiasFMifr



PadfiCor

PadfiCorp RAMFP-3

RAMPP-3 Techni al A en ix: Mo elin Pa eft -12

Case # 266

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geothcnnal

W OWC Co en 1

C OWC Ca <n2
OWC Combined C cleCT

OWC CC CT Convert
OWC Sim e deCT

OWCPum Ston e

Wind Res Margin Set To Winter Capacity Factor
(run against -m. mg/md. nc. ar-)

Annual Cumulative Capacity Factors (%)

1994 12S5 1226 I22Z 1228 12SS 222; 2001 2003

50.0 51.0 52.0 54.0 S4.0 48.0 15.0 43.0 43.0

2B& 2009 am

43.0 42. 0 C.O

86.0
82.0

91.0
82.0

90.0
82.0

92.0
82.0

88.0
810

86.0
81.0

87.0
81.0

92.0
84.0

15.0

93.0
89.0

6.0

DSg
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothennal

Utlh Solar
U Utah en 1
T UtlhCo ai 2
A Utah Combimd deCT

H UtakCCCTCcnnn
UtthCial
Ut«h 1C CC
Ufh FB Co.1
UUhSim Ie chCT
Utah Pum Storage

76.0 "9.0 82.0 83.0 84.0 80.0

iS.0
77.0
3S.O

76.0
33.0

74.0

35.0
n.a
35.0

71.0
35.0

71.0
35.0

86. 0 87, 0 92. 0 92.0

20.0 18.0
5.0

18.0
5.0

16.0

DSR 76. 0 81. 0 B9. 0 9Z. O 93. 0 93. 0 92. 0 91. 0 90, 0 89. 0 88. 0 87.0

W Wyo Wind with Tax C 35. 0 33. 0 35. 0 35. 0 S.O 35. 0 35.0
Y Wyo Wind without Tax C
0 Wyo Combined Cydc CT
W Wyo CC CT Convert
1 Wyo Coil

.N Wyo 1C CC
G WyoFBCoa]

W oSlm leC d«CT

Total System

NldwLoad 71.4 71,4 71.8 71.4 71.4 71^ 71.9 71.5 71.5 71.« 713 71.4
Exhtln Oinnilton 74.6 73.9 75.0 74^ 73.8 735 74J 74.2 74.5 74.9 763 77.1
NewResoucf 835 845 59.8 613 66.3 60.6 6fl.8 WA 42.0
DSR 58. 7 60. 6 63.9 &S.4 66. 9 62. 4 592 57. 1 37. 2 575 573 57.2

'nndj»JRap^bc i/TO/witjanti^



FacifiCoq) RAMPP-3
Case # 267

50-year

NFV
a 18. 9%

UM1

50-year

Annual

Growth

Rate

uu

0. 64

35% More Wind Energy
(run against -m. mg/md. nc-ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

uaiiaisissiisBisMlsssailiaziaiam
I

System Load (MW>) 5,653 5, 783 5,960 6.058 6, 189 6, 323 6,M, 6,m 6.933
ConMlv»yon(MWa) 21 <3 73 109 152 189 231 272 348

After Conservation

System Load (MWa) 5,632 5,740 5,888 5.149 6,037 6. 1M 6,276 6,349 6,585
Energy Sales (MWa) 5,094 5, 192 5,w 5^82 5, 463 5, 551 5.647 5,748 5.962

Total Cuslomers (O00'.l 1.309 1,322 1,336 I.350 1,368 1,390 1.416 1,439 1,487

Nd Electric Plant (»M» 7,767 8,222 8,702 9,059 9,623 10,091 10,587 11,301 12,426

Net ConservaUon Assets (»M) 57 113 176 243 328 427 532 629 757

2!!!!t

7, 2S7

451

6, 835

6, 187

1, 560

13, 637

880

2dfla

7, 711

538

7, 173

6, 494

1, 634

15, 543

937

2SIU

8,297
613

7, 684

6, 963

1725

17,986

876

"a
IU

I
s

§̂
1
I

u

5i
n

47, 056 4. 03

0. 61

3. 37

-0. 03

Utility Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Noininal

Real

Cost in mills/kWh

Average Customer Bill ($)

2, 135
2, 135

47.8

47.8

1. 631

1,631

2, 266

2, 192

49.8

48.2

1. 714

1.657

2339

2,188

504

17.2

1, 751

1,638

2,408
2, 178

Sl.l
46-2

1, 784

1^14

2, 523

2, 207

52.7

46 1

1, U45

1,614

2, 654

2, 246

546

<6.2

1, 909

1,615

2, 789

2. 282

564

46.1

1, 970

1.612

2, 881

2, 280

57.2

45.3

2, 002

1,584

3, 131

2^18

60.0

44-4

2, 105

1,558

3, 617

2, 422

66.7

44.7

2.119

1, 553

4, 343

2, 630

7b3

46.2

2, 658

1,610

5, 512

2, 920

904

479

3, 196

1, 693

3
0.

s
0
Q.

48, 621 4. 13
0.71

3. 31

-0. 08

Notes:

I) $M - millions of dollars

ind mwh llnaiictal

Total Resource Cost
DSR Customer Cost (»M>

Levelized (20-year at 8.8%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal Cost in mills/kWh

Real

2) General InHation Rate is 3.40% annually

3.8

0.4

3.8

2, 139

2, 139

47.8
47.8

5.4

1.0

7.9

2. 275

2,200

49.7

48.0

6.3

1.7

11.7

2,353

2.201

501

46.8

8-3

2.6

15.8

2, 426

2. 194

50.5
45.7

9.6

3.6

20.6

2. 547

2.22S

519
45.4

66.9

10.8

27.6

2, 693

2,278

537
45.4

85.2

20.0

36,1

2, 845

2328

554

<5.4

103.3

31.2

45.8

2, 958

2, 341

56.3

44.6

94,5

51.2

66.1

3. 249

2, 404

59.0

43,7

82.0

80.3

96.4

3, 7^4

2, 540

65,6

439

93.4

ni.o

1233

4. 577

2, 772

74.8

453

3) 50'year Real Levelized
Utility Cost in mills/kWh =

4) 50-year Real Levelized
46. 84 Total Resource Cost in mills/kWh =

85.1
149.9

141 1

5, ii03

3, 074

S8.0

46.6

45.77
1/WM B <B AM

'y
d*

m

=lt:

?'
1-1
K)



PadfiCorp RAMFP-3 Case # 267

Annual

Growth

Rate 1224 1225

Total Requirements
GWh 66, 129 67,137

MWa 7,549 7, 664

Total Annual Emissions (1000 Tons)
0.54% C02 54, 170 54,960
-059% NOx 139.6 141.4

0.23% TSP 10.4 10.5

35% More Wind Energy
(run against -m. mg/md. nc. ar-)

Total Projected Emissions

"a
tu

n
s

1226

67, 189

7,670

55, 955

143.8

10.7

Annual System Emission Rates (('ownds/MWl'f
-0. 35% C02 1, 638 1,637 1, 666
-154% NOx 4. 22 4. 21 4. 28
-0.67% TSP 0.31 0. 31 0.32

pmission Rates as Percfnt <?( 1994 P??t
C02 100 99. 94 101. 67

NOx 100 99.80 101.41

TSP 100 99.06 101.08

1997

68, 381

7,806

55, 847

142.7

10.6

1,633

4. 17
0.31

99. 70

98.86

98.32

1998

69,029

7,880

56, 316

143.4

10.6

1,632

4. 16

0.31

99.60

98.45

97.94

U22

70,036

7, 995

56,165

143.1

10.6

1,604
4.09

0.30

97.90

96.78

96. 27

2000

70, 877

8,091

56,830

119.8

10.7

1,604

3.38

0.30

97.88

80.05

95. 72

2001

71,718

8,187

57, 111

119.9

10.7

1^93

3. 34

0.30

97.21

79.23

94.S1

2003

75,292

8,595

58,600

121.7

10.8

1,557
3.23

0.29

95.01

76. 55

91.47

Zfififi

76, 230

8,702

59, 055

122.4

10.9

1,549

3.21

0.29

94. 57

76. 09

90.76

2009

77, 421

8,839

59, 926

123.3

10.9

1,548

3.18

0. 28

94.49

75. 43

89. 48

2flU

78, 752

8,990

60, 372

123.9

10.9

1,533

3. 15

0. 28

93. 59

74. 53

88.00

2
^

Ki

e.
>

3

I--

x

2
0

a-
»-*.

=1

y
(U

20 Year Emissions (IQOO Tons)
C02
NOx
TSP

AVSP&S Isdal
58.012 1,160^44

128.3 2^66

10.8 215

K



PadfiCor

FadfiCoip RAMFF-3

RAMPP-3 Technical A endix: M delin Pa eft 123

Case # 267

35% More Wind Energy
(run against -m.mg/md.nc.ar-)

DSR

OWC Wind with Tax C

OWC Wind without Tax C

OWC Ceothmnal

0 OWC Co 1

W OWC Co 2

C OWC Combined C cteCT

OWC CC CT Convert

OWC Sim 1*C cleCT

OWC Pum Stan

ToUI

DSR

Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothmnal

Utah Solar

U Utah Co oil

T Utah Co m2

A Utah Combinml C eCT

H UUhCCCTConvnt
Utah Coal

Utah 1C CC
Utah FB Coal

Utah teC CT

UtriiPum Ston

Toul

DSR
W W o Wind with Tax C
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Incremental Winter Capacity (MW) of Resource Additions
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T50.0

163,

63

386.4

2fc5 437J 10U

6.4 ns 19.1
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Pacific r

PadftCoip RAMPP-3

OSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Ceothemul

w owe Co i

C OWCCo 2
OWC Combined C deCT

OWCCCCTCaivot
OWCSin cC cteCT
OWC Pum Ston

Totd

DSR
Utth Wind with T*xC

U[«h Wind without T«x C
Utah GeothenrL al

U UtahSokr

T UuhCo I
A Utah Co 2

H Utah Combined C deCT

Utah CC CT Convert

Uuh Coal
Uuh 1C CC
UuhFBCoaI
UuhStel I«C cleCT
Utah Ston

Total

DSR
W W o Wind with Tax C
Y WyoWmd without TutC
0 Wyo Combined C de CT
M W o CC CT Convert

I WyoCod
N W olGCC
G WyoFBQul

W oSto eC dtCT
ToU

DSR
T Renewable

0

T Combined C deCT

A Coil
L Sim leCydeCT

Pumped Star*
Total

RAMPP-3 Techni al A ndix: M d lin

35% More Wind Energy
(run against -m. mg/md. nc. ar-)

Pa e#6-124

Case # 267

Cumulative Annual Energy (MWa)

1994

123

I2S

25.7

19%

39.0

12-1

6.9

25.7

I5-;

39.0

27.<

1S2

54.5

18.7
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43.4
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61.2
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as.6

18.8
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IW.7
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218.8
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21.<
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2SU
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76.7
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71.7
43»»
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305 305
92.8 77.3

SU. t S6M
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n.2
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1.4

20.6
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20.6 43J 72.5

2»»
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85.6
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3713

3M
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1893
2333
179.9

602.5

IIU

2X5
2S3
25t.l
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271.9
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347.8
233-3
693.2

76.7
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71.7
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U7A 161.4

538.0 6U.8
2333 2333
818.4 84U
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M.7

171<.»
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107.8

1S26.(

NlUv«Lo«d 5353 5484 5661 5759 5890 6021 6207 6322 6634 W87 7<I1 7W8
S PuutpStonge/Peak Return 312 311 309 310 309 307 306 X6 405 397 426 443
Y Him Stir 1483 1480 IU8 lt55 I4S5 I<77 1456 KM 1410 1221 1043 841
S Non-FinnSala 420 431 334 389 376 375 350 395 493 548 494 319

T DSR -21-43 -73 -109 -IS -189 -Bl -B2 .348 -*S1 -53a ^13
E Total Reqnininento 7547 760 7670 7804 7878 79M SOB? SlflS 8594 8701 8836 898B
M

Existing Genention 6776 6887 7035 6968 7034 7023 7081 7077 7124 7175 7015 7079
L RrmPuidr- 645 6U 452 434 4)1 4<S 393 388 364 384 427 442
t Non-FinnFurduio 128 133 183 150 181 168 142 129 116 129 232 267
» NtwRnoiucn 265 2«6 413 487 «05 I003 IOM 1177 1214

Total RCTOBK- 7549 7664 7670 7817 7892 8007 8103 8199 8607 8714 8851 9001
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PadfiCo

FidfiCorp RAMPP-3

RAMPP-3 Technical A ndix: Modelin Pa e# 6-125

Case # 267

DSR
OWC Wind with TuC
OWC Wind without Tax C

0 OWC Geothennal

W OWC Co «n 1
C OWC Co en 2

OWC Combined C deCT

OWC CC CT Convert

OWC 51m eC deCT

OWCPum Ston e

35% More Wind Energy
(run against -m. mg/md. nc.ar-)

Annual Cumulative Capacity Factors (%)

1994 1225 12SS 122Z U2S 1322 222! 2201

50. 0 51. 0 52.0 34.0

90.0
82.0

54.0

91.0
82.0

48.0

90.0
810

15.0

92-0
82.0

43.0

86.0
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2003

43.0
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2006 2009 2013

43. 0 42.0 42-0

87.0
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92.0
84.0

15.0

93.0
OT.O

6.0

DSR
Utah Wind with T»x C

Utah Wind without T»x C

Utah Geothtnnal

Utah Solar
U UfhCogenl
T Ufh en 2
A Utah Combined Cyde CT

H Utah CC CT Convert

Utah Coal
Utih 1C CC
Utah FB Qal
Utah Simpla Cycle CT
Utah Pump«l Star* «

76.0 79.0 82.0 83.0
u.o

84.0
44.0
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47.0

77.0
47.0

76.0
47,0

74.0
47.0

72.0
47.0

71.0
47.0

71.0
47.0

88.0 92.0 92.0

19.0 18.0

5.0
18.0

5.0
15.0

DSR 76.0 81.0 89.0 92.0 93.0 93.0 92.0 91.0 90.0 89.0 88.0 87.0
W Wyo Wind with Tu C 44. 0 44. 0 47. 0 47. 0 47. 0 47. 0 47. 0 47. 0 47.0
Y Wyo Wind without Tax C
0 Wyo Combined Cyd< CT
M Wyo CC CT Convert
1 Wyo Coil
N WyoIGCC
C WyoFBCoal

W oSlm l« cleCT

Total Svteni

NiUnLod 71.* 71.4 71.8 71.4 n.< 715 71.9 71.S 713 71.4 713 71.4
ExUln G<l»r. Ik>n 74. 6 73.9 75. 0 74. 1 73. 6 73S 74.0 73. 9 7t3 74.8 76.4 77.0
NewRnourea 65.1 65.2 58.4 61.9 65. 1 58.6 58.9 47.4 40.9
DSR 58.7 60.6 U.9 6t.4 66.9 62.4 592 57. 1 57.2 575 573 57.2
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PacifiCorp RAMPP-3 Case # 301

50-ycar

NPV
at 8. 8%

1SMJ

SO-year
Annual

Growth

Rate

lai

Low Nox - Low C02
(run against -m.mg/md.ac.ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

0. 64

System Load (MWa>
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)
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ws
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Tolal Customera (OOO's) IS» 1312 1336 U5U l,3W uw} l.4]» 1.4.W 1,487 l.SAIi IAM 1,725

Net Electric Plant ($M> 7,7» 8,183 8,606 »,IW4 1^4f> t.BW )1). 524 11, 5»2 13,096 I4JB2 17,295 2n, l»4
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I--
n

e.
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0. 46
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Utility Cost
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Rul
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Real
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Real

Cost in mills/kWh

Average Customur Bill ($)
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4K.&
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so.y

49.3

1.752
1. 694

2^^

2. 22B

51.4
48.U

l. 7»3

1, 668

2.UI
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Total Resource Cost
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FacifiCorp RAMPP-3
Case <» 301

Low Nox - Low Co2

(run against -m. mg/md. ac.ar-)

Total Projected Emissions

Annual

Growth

Rate 1221 122S

Total Requirements
GWh 63, 221 63,764
MWa 7, 217 7, 279

Total Annual Emissions (1000 Tons)
1.57% C02 47,978 48,368
-0.08% NOx 122.2 123.0
0. 74% TSP 92 9-2

0.44%

-1.28%

-0.42%

1996

64,456

7,358

50,412

128.5

9.5

Annual System Emission Rates (PoundsZMWhl
C02 1,518 1,517 1, 564

NOx 3.86 3.86 3. 99
TSP 0.29 0.29 030

Emission Rates as Perffnt of 1994 Base
C02 100 99.95 103. 06

NOx 100 99. 82 103. 19
TSP 100 99.00 101. 85

20 Year Emi'.sions (1000 Tons)
C02
NOx

TSP
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9.5

1,532

3.86

0. 29
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10. 1 201
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100.18

99. 65
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7,892

53,461

112.1
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2001

69,992

7,990

54, 659

112.8

10.0

1,562

3. 22

0. 29

102.90

83.40

98. 87

2003

73,575

8,399

57, 955

113.6

10.1

1^75

3.09

0. 27

103. 79

79.93

94. 33

2006

75,099

8,573

59,342

116.0

10.2

1,580

3.09

0. 27

104.12

79.96

93.96

2009
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Pa 'fi or RAMPP- Techni al A endix: M d lin

FaclflCorp RAMPP-3

Pa e# 12

Case # 301

Low Nox . Low Co2

(run against -m.mg/md. ac. ar-)

DSR
OWC Wind vsrith Tax C

OWC Wind without Tax C

OWCGeothcnnal

0 OWCCo nl

W OWC Co 2

C OWCQ>mbu«dC d«CT
OWC CC CT Convert

OWC Sim 1c C clcCT

OWC Pum Ston

Toul

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah GcothenTAi

UtahSolu-

U Utah Co en 1

T Utah Co en 2

A UlahCortdriiwdC cleCT

H Utah CC CT Ginvm

UuhOul
Utah 1C CC

Utah FB Co<d

UUhSlm leC «CT
Utah Pum Stori «

Told

DSR
W W o Wind with Tax C

Y W o Wind without Tax C

0 W o Combined C deCT

M W o CC CT Convert

1 W o Coal

N Wyo 1C CC
G W oFB Coal

W o Sim 1c C cleCT

Total

DSR

T Rcnswablt

0 Co

T CamfainedC de OT

A Coal

L Sim leC dcCT

Puni Ston

Total

Incremental Winter Capacity (MW) of Resource Additions

152i 19 95 1996 1997 T99S 199?_ 2QQQ ^221 4332 2-00^

24. 4 25. 0 24. I 265 36, 8 46. 0 53^ 53. 7 69. 2 82.3

2009

69.2

20J3 Total

66.4

24.<

8,9

25.0

10.1

24.1

14.1

160.0

142.0

328J

19.1

118.1 18.1

36,8

20.1

164.1

25.1

71.6

26.2

53.7

26.5

69J

50,7

82J

74.6

221.4

290.A

66.1

278.6

345A

fSS

142-5 450.0

8.9

1.8

10.1

1.2

14.1

3.»

19.1

5.0

20.1

i.2

23.1

4.9

78.4
10U 169.0

6J 6,4

3315
S3U

T2^

29.6

104^

19.1

430. 8 209J

90.1

387.0

li.l

U7A

17.7

1.8

35.1

1.2

36.3

3.9

42.1

5. 0 6.2

50. 6 63.1

302.0

3S.I 36.3

AnpqqLWmter Peak Cap4cityJMW
Native Load

S FinnSalu

DSR

Total R«quir<m»nl»

Y

s

T

E Existing Generation
M Rrm Purd'uses

NewRcaources

L Total Resaurctt

Reaervea

Reserve Margin (RM) (%)
Capacity Below \S% RM

7<97
1395

.3a
8857

9088

980

0

10068

1210

13.7
117

7681

1395

-71

9005

9322

1Q71

0

1039 ?

1388

15.4

42.1

7881

1245

-U4

9013

9382

S67

0

10Z49

1236

13.7

1-15

352.6 63.1

4,9

76,0

118.1

194.1

8067 8244 8427

1245 1245 124S

-164 -227 -303

914S 9262 9369

9402 9555 9557

816 817 797

302 302 420

10520 10674 10774

1371
15.0

Ull

15.2
UC6

15.0

6J

86.0

18.1

78.4

182.5

3632

1195
-389
9138

9564
773
517

wau

14-15

13.C

6. 4 12J

66. 6 132.4

142.5

229.1

8842

1195
^76

9561

9571

766

te9
10996

1433

13.0

450.0

331.5
913.9

9273

1195

-608

9860

9582

317

1441

U340

1478

15.0

19.1

176.0

29.6

20S.6

9785
887

.78<
9888

9589

312

U70

11371

1482

13.0

19,1

154.4

430.8

311.5
896.7

10389

687
-939

10137

9184

2U
2213

11639

1519

13.0

17.7

132.6
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278.6
6 20 J
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-\vn

10572

91»
262

2700

1215B

1585

15.0

377.1

0.0

0,0
0.0

29«^
U2.0

0.0
o.n
0.0

500.0

1513J

390.0

0.0
o.o
0.0

o.o
0,0

0.0
0.0
0.0
0.0

U62^

0.0
0.0
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213U

104.1

0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
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438.2

0.0

12625
0,0

1000.0

3m.&

'n,tZ.mtf.Mp_add 1/K/W ]£35PMl^i



PadfiCor

PadfiCorp RAMPP-3

RAMPP-3 Technical A endix: Modelin

Low Nox - Low Col

(run against -m. mg/md. ac. ar-)

E6R
OWC Wind with Tax C
OWC Wwd without Tax C

0 OWC Ceothennal

W OWC Co en I

C OWCCogen2
OWC Combined C deCT

OWC CC CT Convert

OWC Sun Ie C de CT
OWC Puanped Stora ge

ToUd

DSR
Utah Wmd with Tax C
Utah Wind without Tax C
Utah Geothennal

U L'tahSotar

T Utah Co en 1

A UtahCogen2
H Utah Combined C de CT

Utah CC CT Convert

UtthCoal
Utlh IG CC
UuhFBCoal
UlillSlmpltCydeCT
Utah Pum Stora

ToUl

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cycle CT
M W o CC CT Convert

I Wyo Coal -
N W o [G CC
G WyoFBCoal

W o Sim 1c C de CT

ToUl

DSR
T Renewable

0 Co en

T Combined C deCT

A Coal
L Simple CydeCT

Puinped Storage
Tolal

Native Loui

5 Pump Stonge/Peak Rehun
Y Firm Sales

S Non-Fum Sales

T DSR
E Total Requirementa
M

Existing Generation
L Firm Purchases

& Non-Finn Purchases

R New Resources

Total Resourcct

Pa eft 6-129

Case # 301

1994

UJ

Cumulative Annual Energy (MWa)

U25 122S 12Z USa 1222 2BM 2fl21

23.7 39.0 31.S 74. 0 896 107.4 123.1

12.3

6.9

25.7

13.2

39.0

27.4

148.9
132.1

33SL5

43.4

.

[48.9

132.1

355.0

61.2

2S8.8
132.1

480.5

78.3

273.7
132.1

51U

».l

6.9

1.4

15. 2 27.4

2. 4 6.1

43-t

11.0

61.2

16.9

7U

21 .<

8.1
104^

27.0

1.4

20.6

2.4

43-3

6.1

72J

20.6

5353

312
1483

87
.21

7214

6134
-18
364

7216

43.3

5184
311

1480

46
-13

7278

6197
717
364

7278

72.5

3661

310
1438

20
-73

7357

M31
342
364

7357

11.0

W8.9

281.0

389.9

5759
310

1455
120

-109
7S35

6396
323
348

281

7SSO

lt.9

152.1

281.0

433.1

5890
309

1155
11T

-152
7613

U81
519
347
281

7628

21.4

189-3

390.9

580.2

6024
307

1477
139

-189
7758

6539
511
331
390

7771

27^1

230J

407.8

8.1
64&.4

6207

317
1456

141
-231
7891

6673
500
316
415

7904

2737
124.0

S24.S

1142

I29J

4.9
248.4

32.6

32.6

271.9

399.7

129-3

4.9

805.8

6322
313

1134
192

-272
7999

6699
495
275
533

8002

2003

155.4

275.7
12I.3

S52.4

148.9

2006

191,5

2009

218.8

273.7 275.7
U0.3 126.0

5S7.5

199.7

03
620.B

2418

2013

2U.4

273.7
1262

1.3
647.*

277.2

537.4

37.1
7U«

os

364.2 954. 9 1144.7

44, 8 84. 6 W.4

aoa. 7 1282J 1512.3

60.0 76.< 91.2

43.5

347.8

397.0

537.4

37.1
1319.3

6634
354

.HIO
348

-M8
8398

6730
471
239
971

8411

60^1

451.2

396.0

564.2

41.8
1456.2

6987
362

1220
S3

-tSI
8571

6875
468
237

1004
85M

76.4

538.0

401.7

954.9

84.9
1979.5

7411
413

1043
434

.338
8763

6695
443

199
1441

8778

91.2

612.8

401.9

1144.7

91.7
3251.1

7998
422
841
<I6
<I3
9064

6826
443

171
1638
9078

ln. l2. md. a»g_fm»
1/19/M lUSPMljh



PadfiCor

PacUiCorp RAMPP-3

RAMPP-3 T chnical A ndix: Mo elin Pa #6-1

Case # 301

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWCGeothermai

W OWC Co en 1

C OWC Co en 2

OWC Combined C deCT

OWC CC CT Convert
OWC Sim 1«C deCT
OWCPum Stora e

Low Nox - Low Co2

(run against -m.mg/md.ac.ar-)

Annual Cumulative Capacity Factors (%)

1994 1995 1224 1297 WS 1999 2000 2001

50. 0 31. 0 32. 0 54. 0 >t. O 48. 0 45. 0 43.0

zm issi ss& 2013

43. 0 43. 0 42. 0 42.0

93.0
93.0

93.0
93.0

93.0
93.0

93.0
93.0

93.0
87.0

93.0
85.0

93.0
84.0

93.0
88.0

93.0
88.0

DSR
L'tah Wind with Tax C

Utah Wind without Tax C

Utah Geotherrruil

Ut.h Solar
U Utah Co en 1

T Utah Co en 2
A Utah Combined Cycle CT
H Ullh CC CT Convert

Ut«h Coil
Utah 1C CC
Utih FB Coal

Utah Sim Ie Cycle CT
Utah Pumped Stora e

-6.0 -9.0 S2.0 83.0 M.O so.o 77.0 -6.0 74.0 77.0 71.0 7LO

90. 0 90. 0 90. 0 90. 0 90.0

10. 0 6. 0 9. 0 10. 0 16. 0 13.0

05R
W Wyo Wind with Tax C
V Wyo Wind without TAX C

0 Wyo Combined CydeCT
M WTO CC CT Convert
1 Wyo Coil
N Wyo 1C CC
C Wyo FB Coal

W o Simple CKleCT

TotalS vstem
Native Load

Existin Generation

New Resources

DSR

76. 0 81, 0 89. 0 92. 0 93. 0 93. 0 92. 0 91, 0 90, 0 89. 0 S8.0 87.0

71.4
67.5

58.7

-1.4
66.5

60.6

71,8
68.8

63.9

71.4
68.0

93.0

66.4

71.4
67.8

93.0

66.9

71 S
68.4

92.8

62.4

7\3
69.8

80.3
59.2

71,5
70,0

80,9

37.1

71.5
-0.2
67.4
37.2

71.4
71.7
W3
375

71 S
72.9
65,1

373

71,4

-4.2
60.7

3-.2

in i2. md. ca pj*c U19/W IU?FM Ijh



PacifiCurp RAMPP-3
Case # 307

50-ycar
NFV

at 8. 8%

1SM1

SO-year
Annual

Growth

Rate

13U

0. 62

Low Nox - Low C02
(run against -m.mg/hd.ac-ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

isai

System Load (MWi> 5.653
Conservation (MWa) 36

After Conservation

System Load (MWa) 5.616
Energy Sales (MWa) Sfm

Total Cuslomera (OOO's) l3m

Net Electric Plant <»M» 7, 7«>5

Net Conservation Assets ($M» 95

1225

5,7»3
84

5, 698

5. 154

1J22

8J15

203

1SSS

5, 960

161

5.7W

5^14

1336

8, 657

354

122Z

6, 05ti

204

5,»S4

5, 29.1

1^5U

8,93(1

430

U2S

b, \K9

254

5.y'iA

3, 369

1,3hH

9,3tih

527

usa

6,123

»2

fc. tf;W

5, 455

l3b>U

9,936

619

2!ffl!

6, 506

334

&, 173

5, 552

1,416

10, 547

718

zaai

6, 621

375

6, 2-tA

5. 653

1. 439

11, 597

soy

2BU

6,911

448

6, 4(15

5, B7U

1, 4B7

13.093

917

1W»

7, 297

547

6.73y

6, KM)

1,56U

14,113

1, 002

teas

7. 711

639

7,071

6, 402

1,&M

17, 203

1, 034

211U

8, 297

718

7, 57H

6. B68

1, 725

l9, 7B5

979

^
u

I
b

s
'-3
-s
w

n̂

=r
»
>-"
n
B>

Utility Cost

46. 668 3. 87 Numindl Operating Revenues ($M)
0. 45 Real

3.23 Nominal Cost in mills/kWh
-0.17 Real

Nomin-il Average Customer Bill (S)
Real

2, 174

2, 174

489

489

l,b61

1, 661

2317

2^40

51.3
49,6

1.752
1, 694

2^80

2J26

521

487

1. 7H1

1. 666

2. 443

2,210

52.7

47.7

1. 810

1,638

2. 53U

2, 214

5'1M

47]

1. 850

i,6iy

2.6-TO

2. 242

33 3

469

1,906

1, 613

2, 749

2, 249

56.5

46.3

1, 942

1,589

2, M2

2, 249

574

454

1, 975

1, 563

3, ()7K

2, 27il

599

443

2.1)70

1,532

.1, 6>1

2, 446

6K-1

458

2, 343

1, 569

4. 2fc9

2, 5B6

76 1

46 1

2, 613

1. 5U3

5, 46A

2, 896

yoy

48 1

3, 169

1,67'*

It

I

s
Q
Q.
ro

48, 390

Notes:

1)$M = millions

in 12 hd injncul

3.W

0. 57

3. 18

-0^2

Nominal

Real

Nominal

Real

Total Resource Cost
DSR Cuslomer Cost 1$MI

[jevelized (2(^ytfar at «.»%)

Energy Svc Charge ($M)

Tolal Resource Cost t»M>

Cost in mills/kWh

tifdollani 2} C.cnural Inflalion Ralf is 3.40% annujlly

»5 110

U9 21

47

2. 17S>

2,179

48.7

4»7

9.8

2.129

1S51

SUB

491

12.6

3.5

149

2, 399

2J43

51 1

478

161

5.2

21)5

2, 46y

1333

514
46.5

i&y

7U

27 1

2, 564

2, 243

52.1
45.7

3) 50-year Real Levelizcd
Utility Cost in mills/kWh =

M6

140

M3

2, 6W

2, 283

538

155

&AA

231

43 U

2, 815

2303

54.9

44.9

1035

343

52.8

2, 929

2318

55.8

44 1

923

541

731

3, 2l»:i

2373

SB 3

431

y6.2

H29

3,Mt)

2, 571

664

445

1070 1()6.2

lib rt I M 6

1()3(» 1MH

4, 517

2, 736

738

447

47. 11

4) 50-ycar Real LcvelL'cd
Total Resource Cost in mills/kWh =

1436

3,775

3,05^

876

4fo4

45. 55

y
o*

m

<t

y
1-t
u

>/21W 2 52 PM



PacifiCorp RAMPP-3
Case # 307

Annual

Growth

Bate 1221

Total Requirements
GWh 63, 133
MWa 7.207

1995

63,589

7,259

Tot?) Annual Emissions (1001) fnn;)
1.50% C02 47,880 48. 229
-0.07% NOx 121. 9 122.6
0.77% TSP 9.2 9.1

Low Nox - Low Co2

(run against -m.mg/hd. ac.ar-)

Total Projected Emissions

1226

63,694

7,271

49,580

125.9

9.4

Annii?) System Emission Rates (Pounds/MWhf
0.47% C02 1,517 1,517 1.557
-1. 16% NOx 3. 86 3. 86 3. 95
-0.29% TSP 0.29 0.29 029

pmissipit pales as Percent of 1994 Kffy
C02 100 100.01 102.64
NOx 100 99. 91 102. 43

TSP 100 99. 11 101.55

1997

65, 157
7,438

1,547

3.93

0.29

102.01

101. 80

101.02

1228

65, 753

7,506

50,407 51, 112
128.0 130.0

9. 5 9.7

1^55

3.95

0.29

102.50

102. 41

101. 37

2(f Ye»r Emissions dono Tnn^f
C02
NOx

TSP

Avenge "[stSal

56, 659 1, 133, 186

119. 1 2,383

10.0 201

1222

66,830

7,629

51,927

131.9

9.8

1,554

3.95

0.29

2000

68,135

7, 778

52,980

111.6

10.0

1,555

3.28

0. 29

102.45 102.53

102.25 84.87

101.40 101.17

2fiQl

68,985

7,875

54,201

112.5

10.0

1^71
3.26

0. 29

103. 60

84.45

100.02

2003

72.612

8,289

57,502

113.3

10.1

1^84

3. 12

0. 28

ZOQfi

74, 013

8,449

58,829

115.8

10.2

1,590

3. 13

0. 28

104.42 104.81

80.83 81.05

95. 51 95. 41

2009

75, 564

8,626

62, 349

117.3

10.4

], 650

3. 11

0.28

ZflU

77, 824

8,884

64,523

120.3

10.7

1,658

3.09

0.27

108. 80 109. 32

80. 44 80.06

95. 13 94.55

^
1U

p.
3;
n
s

§
"a
u

^

r
r>
&)

a

>->.

x

s
CL
ft

v
&)

ro
*

y
»-l

10

In 15 hd dmi«;<;



PadfiCor RAMPF-3 Technical A ndix: Modelin

FaclfiCorp RAMFF-3

Pa eft 6-133

Case # 307

DSR

OWC Wind with Tax C

OWC Wind without Tax C

OWC Geothemul

0 OWC Co 1

W OWC Co 2

C OWC Combined C cleCT
OWC CC CT Convwt

OWC Sim leC < CT

OWC Fum Ston

Tatol

DSR

Utah Wind with Tax C

Utah Wind without Tax C

Utah GeothCTiiul

Utah Solar

U Utah Co en 1

T Utah Co en 2

A Utah ComUiwd C dcCT

H Utah CC CT Convert

Utah Coal

Utah IG CC
UfhFBCoal

UUhS I«C eCT
Utah Pum Stora e

Toul

DSR

W W o Wind with Tax C

Y W o Wind without Tax C

0 W oComb*n«dC deCT
M W o CC CT Convert

I W oCoal

N Wyo 1C CC
G W oFBCcul

W oSim IcC deCT

Toul

DSR
T Renewable

0 Co

T Combined C deCT

A &>.!
L Sim 1«C claCT

PUOT Ston

Toul

Low Nox - Low Co2

(run against -m.mg/hd.ac.ar-)

Incremental Winter Capacity (MW) of Resource Additions

ssst isaz. isai 'isaa. loss. laai yea sat

51-2 36^ 48. 0 53,0

1221

37.4 41,3

160.0

03

87.0

61.2

73,0

61.6 787 94.1

2009

82.7

2013 Toul

78.8

37.4

17.6

413

24.6

51^ 196J 48, 0 140J) 13U 61. 6 78. 7 94,1

41.9 22.4 23.1 27,3 26.8 27.2 50-5 74.1

111.4

194.1

73,5

337.0
us^

545

132. 1 450.0 14,9

17A

2.1

24.6

1.8

41.B

47

Z2.1

5.9

23.1

7.0

27J

7.4

13.7
40J

6.8

sws
159. 6 820J1 89^1

i.9 13J 20.6

438,5

166,8

678.B

20.3

109.4

1&3.9

17.9

2. 4 1.8

57. < 67.7

57.4 67.7

4.7 5.9 7.0 7.4 6^ 6.9 13J 20^

97.8 64J 78.1 87.7 94.8 95.7 142.7 188.8

1603 87.0 73.0

132. 4 450. 0 14.9

13,7 3195
97. 8 124A 78. 1 174. 7 181. S 228. 1 912. 2 203.7

Annual Winter Peak Capacity (MW)
NttivLaad 7497 7681 7881 8067 8244

S FinnSalu 1395 1395 I24S 1245 12<5
Y DSR -57 -125 -223 -287 -366
S Total R«quir«nfnt« 8835 S951 8903 9025 9124
T

E Existing Generation 9088 9322 9382 94QZ 9555
M RnnPurehuea 980 1071 867 816 817

Nn»Rnoim»» 0 0 0 1U 160
L Total Rcwufcf 10068 1EKI93 10249 1037B 10532

&

R Reaavea 1233 1441 1345 1353

RB»«V«MU|!U|(RM)(») 14. 0 li. I 15. 1 15.0
Capadty Bdow \5% RM 91

lnl2M. iap_«d<

8427 8632 8842

1245 1195 1195

-(53 -548 -&44

9219 9279 9393

9557 9564 9571

797 773 766
247 334 4U

10601 lOfin 10803

1408

15.4

1382
15.0

1391

IS.C

1408

15.0

9273
1195
.786

96fl2

9582
317

I23«
11135

1451

15.0

9785

887

-975
9*97

9589

312
1251

13152

1454

15.0

20J

176.5

438.5

273.2
S93.2

10389

687

-ns2
9924

9184

2i2
1968

11414

U88

15.0

17.9

151^

109.4

357.0
617.6

11206

437
-1303

10340

9196

262

2434

11892

1550
15.0

724-2

0.0
0.0
0.0

320.0

0.3
0.0

0.0
0.0

468.4

151U

463-5

0.0

0.0
0.0

0.0

0.0

0.0
0.0
o.a
0.0

1145^
0.0
0.0

500.0
:ioa.7

115^
0.0

0.0

0.0

o.o
0.0

0.0

0,0

0,0

ns-i

1302.9
0.0

320-i
0.0

1145^
0.0

968,4

3736.8

i/iam iuan<»



PadfiCor

FaclKCorp RAMFF-3

RAMPP-3 T chnical A ndix: Mod lin

Low Nox - Low Co2

(run against -m. mg/hd. ac.ar-)

Pa e# 6-1

Case # 307

C6R
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geothermal

W OWC Co n I
C OWCCogen2

OWC Combined Cyde CT
OWC CC CT Convert

OWC Sim Ie C de CT
OWCPum Storage

Total

DSR
Utah Wind with Tax C

Utah WLnd without Tax C

Utah Ceothennal

U Utah Solar

T Uta^iCo en 1

A Utah Co en 2

H Utah Combined C cleCT

Utah CC CT CanvCTt

Ut»hCo*l

Ulih 1C CC
Utah FB Coal

Utah Sim l<Cyd*CT
Utah Puin Stora

Told

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combmed Cyde CT
M W o CC CT Convert

I Wvo Coal

N W o IG CC
G WyoFBCoai

W o Sun Ie C deCT

Total

DSR
T Renewable

0 CogCTl
T Combined C deCT

A Qxl

L Simple Cycle CT
Pumped Stonge

Total

Native Load

S Pump Storagc/Peak Rehun
Y Finn Sales

Non-Firm Sales

DSR
Total Requirements

1994

19.4

Cumulative Annual Energy (MWa)

1995 1996 I99? I99S 1999 2000 2001

43, 6 76. 7 95. 4 118. 1 133. 8 152. 2 170.4

2SSB 2asi aSS 2213

200. 9 237. 0 26«. » 29<-i

148.9

OJ
148.9

0.3
229.8

0,3
2?7.9

OJ
297,9

0.3

19.4

15.2

43, 6 76. 7 244. 6 Z67. 3 364A 450. 4 4^8.*

37. 6 76. ? 95. 6 113. 9 132-5 1493 1665

297.9
0.3

t l

197.7

297.9

0.3

S3S.Z

2418

297.9
0-3

5& 5.1

287.9

297.9
OJ

0.8
593J

3215

15J

1.8

37.(

3.2

76.9

7.5

9S.6

12.9

115.9

19.S

132.5

26.1

12
1SO.S

32.0

120.0

\2
287.7

38,0

328.1 541.6 9395 1C085

32. 9 41. 0 8Z4 89,4

75&7 82S. 4 I309. < 1452.4

497 67.4 84.6 ».s

1.8

».4

3.2

84.4

7.5

161.1

Existing Generation
L Firm Purchases

& Non-Firm Purehises

R New Riesounes

Total Rcaourcn

36.4

5353
312

TJ83

94
.36

7206

6121
718
3«4

7206

94,4

3484

311
1480

67
-84

72 SB

6182
717
359

72S8

161.1

3661

309
1438

23
-161
7270

6364
342
364

7270

12.9

203.9

I<9^

35M

5759
310

14=3
117

.204
7437

&427

525
350
149

7451

19.5

2S3S

149^

402.7

5890

309
1C5

104
.234

7505

6305
519
316
149

7519

16.1

292.4

S03

522.A

6024
307

1177
113

-292
7t29

(569
311
332
230

7642

31.0

3335

298^

12
&31.9

6207
308

IC6
138

-334
7776

6 4
500
327
2»

7790

38.0

.174.9

ssl

120.0

1-2
794.3

6322
308

1134

185
-375
7874

6697
195
276
41»

7867

49.7

448.3

298.2

328.1

32.9
1307.5

6634
349

1410
343

-+18
8Z88

6732
«7l
239

S59

8301

67.4

347,2

298.2

541.6

41.0

1428^1

6987
357

122)
131

-347
M48

6876
468

237
880

Mfrl

84. » W.5

639. 4 71 S3

1W2 2982

9393 1038^

82.4
1959 J

7411
410

U13
399

-639
8614

90.2
214S.2

7996
<20
Ml
3<2

-718
8663

6679 6853

US 443

197 173
1319 I<26
8*» 88%

in. iz. nd. avq^inw 1/19W IOIPMl?l



PadfiCor

PaclflCorp RAMPF-3

RAMPP-3 Technical A ndix: Modelin Pa eft 6-135

Case # 307

DSR

OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Ceothermal

W OWC Co en 1
C OWC Co en 2

OWC Combined C cleCT

OWC CC CT Convert

OWC Sim 1c C de CT

OWC Pum Stora e

Low Nox - Low Co2

(run against -m. mg/hd. ac.ar-)

Annual Cumulative Capacity Factors (%)

1994 1995 1996 1997 1998 1999 2Qffl ML

51. 0 35. 0 59.0 57.0

93.0
93.0

93.0
93.0

50.0

93.0
93.0

46.0

93.0
93.0

43.0

93.0
87.G

2003 2006 2009 2013

4ZO 42, 0 41. 0 40.0

93.0
87.0

93.0
88.0

93.0
88.0

93.0
88.0

DSR
Utah Wind with Tax C

Utah Wind without Tax C

UtahCeothermal

Utah Solir

U UtahCogml
T UtahCogen2
A Utah Combined Cycle CT
H UtahCCCTConven

Utah Coal
urh IG ec
Ufh FB Oul
Utah Sim 1c Cycle CT
Utah Pumped Storage

86.0 89. 0 91, 0 89.0 89. 0 84.0 81.0 78, 0 75. 0 72.0 70, 0 70.0

90.0 90.0 90.0 90.0 90.0

8. 0 3. 0 9. 0 12. 0 16. 0 17.0

DSR
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cycle CT
M Wyo CC CT Convert
I WyoCotI
N WyoIGCC
G WyoFBCoal

W o Sim Ie C de CT

Total System

Native Load

Exist in Generation

New Resources

DSR

74. 0 77. 0 M. O 87.0 89. 0 89.0 88.0 88. 0 88. 0 87. 0 M.O 8«.0

71.4
67.4

63.4

71.4
663

67.5

71.8
67.8

72-3

71.4
68.4
93.0
70.9

71.4
68.1

93.0
69.4

7-\S
68.7
93.0
645

71.9
69.7

sss

 3
71.5
70.0
89.8
38.2

71^
70.3
693
37.0

71.4
71.7
70.4
5«.l

71J
n.7
67.0
555

71.4
74.5
38.6
33.1

ln. iajtd, e»p_fc I/K/W IfflPM 1?>



PacifiCurp RAMPP-i Case » 313

Stt-year
NI>V

at 8. 8%

BM1

47, 064

50-year
Annual

Growth

Rate

ttl

0.64

3.39

0. 48

3.23

-0.16

Low Nox - Low C02
(run against -m. hg/md. ac. ar-)

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load IMWa)
Conservation (MWa^

After Conservation

System Load (MWa)
Energy Sales (MWa)

U21

5, 653

21

5, 632

5,0'M

1MS

5,783

41

5, 740

5. 192

u»

5, 960

73

5, 8tt8

5, 297

isa

6, 058

11»

5. 949

5382

U2i

6, 189

152

6,U37

5, 463

usa

6^23

1BC*

6, 134

5,531

2000

6, 506

231

i,276
5. M7

am

6, 621

272

6MV
5, 748

2BU

6, 933

348

6, 585

5,962

20U1

7.287

451

6, 835

6, 187

VtS.

7, 711

538

7. 173

6, <y4

Utility Cost

Nominal Operating Revenues ($Mt
Real

Cost in mills/kWh

Nominal Average Customfr Bill <S)

Nominal

Real

Real

2, 177

2. 177

4M.«

<«8

1, 663

1, 663

231 fc

2.240

MU
493

1,752
1.(,94

2^iU

2^28

51 4

480

1. 7M

1. 668

2^51

2^17

520
470

i,ai6

1, 643

2, 5S4

2, 234

534

467

1,867
l, fcM

2, h7»

2,7bb

55 )

tbb

1, 427

1, 630

2,77'i
2,273

562

-ifa.U

i, %3

1, 606

2,8<>;
2.26S

56. y

45.0

i,ywy

1, 574

3. 125
2^13

5^H

443

2JUI

1, 555

X657

2, 448

675

45.2

2^44

1, 570

^, 259

2, 574

74U
453

2. 607

1, 579

zau

B, 297

&13

7, y*4

6.963

Total Customere (OOO's) 1309 \321 l^u* IJM i^w 13'M 1,416 1.439 ],<«7 1,560 1,6M 1. 725

Net Electric Plant ($M) 7,765 8,208 8,694 9,oi0 9,451 1»,OH6 10,821 11,M6 13,315 14,596 17,943 20,463

Net Constrvation Assets (»MI 57 113 176 213 328 427 -.,-SI v» 737 8110 937 876

5, 4«y

2, t>08

Wti

47.7

3, ia.i

1, 686

y
p
Q.
*-t1

n'
0

s
"a
"a
u

s)
n

r>
EL

3

x

r
0.
n

48,630 4.(U
O. S8

3. 18

-0^1

Notes:

I} $M - millioru, of dollars

Total Resource Cost
DSR Customer Cost <$M»

l£ve\izssd (20-yf ar at 88%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

1<C»1

Nominal

Kcal

Custinmills/kWh

38
04

38

2, IS1

2, 18]

4^7

4*7

54

10

79

2323

2,2*9

50.7

49)

b.3

17

11.7

2.396

2^41

51.0
<77

8.3

2t

158

2, 469

1334

5)4
465

9.b

36

20.6

2, 578

2J55

52.5
460

2) General Infldtion Kalc is 3 40% annudlly

3) 50-year Real Levelizod
Utility Cost in mills/kWh =

bb9

lo.u

27h

2, 716

2, 298

542

458

B5.2

20,0

36 I

2, »35

2J19

552
452

1U3.3

31.2

45K

2, 939

2J26

559
4^3

945

512

fih I

3, 242

2.399

5»y

436

y2.y

W3

%.4

3, a3.i

2^66

fr63

444

934

nil)

IZ33

4, 4y3

2, 721

73.4

445

4) 50-year Real Levelizod
46.85 Total Resource Cosl in milk/kWh ^

851
uy.9

141 1

5. 7y<i

3,0*2

B77

46 5

2a
ro
»

T-

45.78



FacifiCorp RAMPP-3
Case 0 313

Low Nox - Low C02
(mn against -m.hg/md. ac. ar-)

Total Projected Emissions

Annual

Growth

Rate 1994 122S

Total Requirements
GWh 63, 221 63, 764

MWa 7,217 7, 279

Total Annual Emissions (1000 TOPS)
1.63% C02 47, 978 48,368
-0.13» NOx 122.2 123.0
0. 72% TSP 9. 2 92

0.49%

-1.33%

-0. 45%

1996

64,456

7,358

50, 412

128.5

9.5

Annual System Emission Rates (Ppynds/MWh)
C02 1,518 1^17 1,564
NOx 3.86 3.86 3.99
TSP 0.29 0.29 0.30

Emission Rates as Perffnt fff 1994 VfSV
C02 100 99.95 103. 06

NOx 100 99. 82 103. 19
TSP 100 99.00 101. 85

20 Year Eml»sinns 11000 Tons)
C02
NOx

TSP

1997

65,945

7^28

50, 936

129.6

9.7

1^45

3.93

0. 29

101.78

101.72

100. 86

lass

66,830

7,629

51, 687

131.4

9.8

1^47

3.93

0.29

101.91

101.76

100.81

AvfnBC Itttal
58, 071 1, 161,418

120.4 2,408

10.1 203

1999

68, 127

7,777

53, 328

135.5

10.1

1^66

3.98

0. 30

103. 15

102.93

102.09

2000

69,327

7,914

54,676

115.5

10.2

1,577

3.33

0. 30

103.92

86,26

101. 71

2SSU

70^44

8, 053

55,921

115.1
10.2

1^85

3. 26

0. 29

104.46

84.46

99. 46

2SQ2

73,873

8, 433

58,759

114.7

10.2

1^91

3. 11

0. 28

104.81

80.37

94.81

2006

75,862

8,660

60,913

118.8

10.6

1,606

3. 13

0. 28

105.80

81.07

96. 02

2009

76,895

8,778

64,250

116.7

10.4

1,671

3.04

0. 27

110.10

78.57

93. 05

2013

79,532

9,079

66,255

119.1

10.6

1,666

3.00

0. 27

109. 77

77.52

9173

'-a
u

I
0

§
.-a
"a
I

<^>

?
I
n

e.

a
CL

2
0

8-

"a
&>

u
<.!

1/21/94 1251 I'M l^i
In Chgembs



PadfiC r

PadflCoip RAMPP-3

MPP-3 Te hnica] A n ix: Modelin Pa e# 6-1 8

Caa« » 313

Low Nox - Low C02

(run against -m. hg/md. ac. ar-)

DSR
OWC Wind with Tix C

OWC Wtad wtthcutTax C

OWC Gwthamal

0 OWCCi I

W OWC Co 2

C OWCConUacdC d«OT
OWC CC CT Convert

OWC Sim Ie C de CT

OWC Stan

Total

DSB
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothffmal

Utah Solu-

U Utah Co en I

T UuhCo ni2
A Utah Combuwd C deCT

H UlahCCCTCiinven
UuhQul
Uuh 1C CC
Utah FB Coal

Utah Sim leC . CT

(JtaJiPum Stora c

T<*td

DSR

W W o Wind with Tax C

Y W o Wind without Tax C

0 W o Combined C deCT

M W o CC CT Convert

I W oCul
N W olGCC
G W oFB&wl

Wo It C dc CT
Toui

OSR
T Renewafcie

0 Co

T ComblnedC cleCT

A C<«1
L leC dcCT

Ston

Toal

Incremental Winter Capacity (MW) of Resource Additions

122i iw? 122fe 1997 122S 1222 200Q 2S321 20(q ^afifi

2t.< 25.0 21,1 265 M.8 46.D 535 53.7 i»-2 82-1
150.0

200;

69.2

22U To*»i

66.4

160.0 t5.3

24.C

9,9

15.0

10.1

14.1

K.l

33&JS

19.1

82.1

20.1

1&JO

25.1

S3A

zu

5S.7

265

W3.

50.7

au

74,6

67.3

1%^

W.l

358.9

4253

485

225. 0 d5QjQ 29. 6 i7S.O

8.9

i.a

10.1

1.2

14.1

3.9

19.1

5.0

M.O
%.l

6,2

141^
166J

4,9

96.6

121S

63

251.5

6.4

2262

72&9

12-5

104^

19.1

741.1

19.1

i».a

177A

17.7

1A

35.1

1.2

M.3

3.»

42.1

3S.1 36.3

Annual Winter Peak Capacity (MW1
Native Load 7497 7681

S RrmStlu 1395 1395

Tf OSR . 35 -71

S Total R«<]ilfin<nto 8857 WOS
T

E Existing Gemntion 9088 9322
M RimPurchaaca 980 1071

New RCXXUCTS 0 0

L Total Rnouw 1006B 10393

fc

R. Rwavw 1210 1388

RCMTVC Margm (SM3 (ft) 13.7 l5.4
Capaoty Below \5% RM -1 l?

4Z1

7881

1245

-TI4

9013

9382

867

0

10249

1236

13.7

115

as

50.6
150.0
160.0

360^

8067

1245
. I6«
91U

9402

816
310

10S28

1267

13.8

105

6.2

63.1

45.3

36.0

144.4

8244

1245
.227
92(2

9SS5
817
391

10763

1388

15.0

4. 9 &J

76. 0 86.0

I41-Z

217-1

8427

1215

-303

93W

9557
797

533
10M7

1405

15,0

96,6

I8U

8632

1195

-399

9438

9564

773
629

109W

1415

15.0

6.4

86,6

225.0

3I1.6

8842

1195

-47»
9561

9571

766

854
11191

1516

15.9

22.8

35J

132.4

472.8

226^
S31A

9273

1195

-608

98*0

9512
317

1553
11452

U78

15.0

19.1

176.0

29.6

20SA

97?5

387

-784
9888

9589
312

1583

11484

1482

15.0

19.1

154.4

17.7

132.6

675, 0 129.0

67.3
aw.7

T 0389

687

-939

10137

9184

2i2
2325

11771

1519

15.0

3S<.»
620J

11206
437

. 1071
10971

9196

262
2813

12271

I58S
15.0

577.1
150.0

0.0
0,0

205-3

0.0
0.0
0.0
0.0

4262

135BA

390.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0

1S08A

0.0
0.0

500.0
UWA

104.1

0.0

Q.Q

0.0
o.o
0.0

21»
0.0
0.0

ia.»

1071^
150.0
2053

0.0
1531.4

0.0
92U

3884.1

hU. kg. i^.dd 1/H/W IM1FM 1^



PadfiCor

FidflCorp RAMPP-3

RAMPP-3 Technical A ndix: Modelin

Low Nox - Low C02

(run against -m.hg/md.ac.ar-)

Pa e # 6-1 9

Case # 313

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Ceotheraial

w owe Co i
C OWCCosen2

OWC Combined C deCT

owccccrccnvoi
OWC Sim 1«C CT
OWC Pum Ston

Total

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah CeothCTmal

U UtahSokr

T UtihCo 1
A UtahCogen2
H Utah Corn binedC deCT

Utah CC CT Convert

Uuh Coil
Uuh 1C CC
UuhFBQul
Utah Simple CydeCT
Utah Ston

Tout

DSR
W Wyo Wind with Tax C
Y Wyo Wind without T»x C
0 Wyo Combined Cydt CT
M W o CC CT Convert

1 WyoCotl
N W oIGCC
G WyoFBCoal

W o Sim I* deCT

Tdd

DSR
T Renewable

0

T Combined C deCT

A Coal
L SimpltCydeCT

Pumped Ston
ToUI

Nativ Load

S Pump Storage/Peak Rrtuin
Y Firm Sales

S Non-Firm Salu

T DSR
E Total Requiinnenf
M

Existing Genentlon
L Firm Purchase*

& Non-Firm PurchaBcs

R NewRfisourcu

Totd R<N>«na»

1994

12j

Cumulative Annual Energy (MWa)

12SS 1226 U2Z I22S 1222 2222 2001

25.7 39.0

2003 2006

54.5
35.8

148.9

710
35.8

1?1,1

89.6
35.8

191.1

107.1
35.1

191.1

125.1
35.8

191.1

155.4
35.8

191.1

191.5
35.8

191.0

12-3

6.9

25.7

152

39.0

27.4

239.2

43.4

300.9

61.2

316^

78J

3343

96.1

35U

114^

382.3

148.9

418.3

199.7

2009

218.8
35.8

191.1

ai
445.9

2418

2013

244.<
35.8

T91,l

L9

473.2

2772

6.9

1.4

1U

14

27.1

6.1

43.4

11.0

S2
61.4

16.9

13.0
9U

2I.<

20.1
11M

27.0

204.1

29.8
3411

32.6

N12

(03
82I.<

435

839.0 1251^ IM.I

ai.7
922.*

ai.o

8Z3
I57U

76.4

110.8
17S1.1

91.2

1,«

20.6

2.4

433

6.1

71S

20A

5353
312

1483
87

-21
7214

6134
718
364

721t

43^

548t
311

T480

46

-13
7278

6197
717
364

727B

72.5

56«1
310

1438
20
.73

7357

6451
542
364

73S7

1U

108.9
35.8

148.9

293.6

5759
310

lt55
112

-109
7537

6482
525
349
ia5

7541

!<.»

152.1
3S.8

191.1

0^
379.2

5890
309

.

t 455

125
. 1S2
7627

6552
519
344
227

7M2

2U

1893
35.8

191.1

13.0
429.2

6024
323

1477

140

-189
7775

6724
511
314
240

7789

na

2305
35.8

191.1

20.1
477.5

6207
3E

1456

148
.231
7913

6887
500
292
217

7926

32.*

271.9
35.8

191.1

204.1

29.8
732.7

6322
3*5

143A

ZZ3
-272
8052

6857
495

252
461

9065

20.7

6AA

347.8
35.8

191.1

6319

t»3
1267.9

6634
384

1410
352

-348
8432

6818
471
237
920

8446

20.7

M.7

451.2
35.8

191.0

20.7

97.1

538.0
35.8

191.1

207

lll.»

612.8
35.8

191.1

CT. 7 1271.9 1388.8

83.7
1421.4

6987
412

1220
491

-151
86M

7D34
468
200

970
8*72

S1S
I1UJ

7411
410

1043

150
-538
8776

tt50
443
116

1581
8790

112.7
Z34L2

79(8
Ul
841

411
-613
907S

6773
443

147
1728
9<m

hi" hg*^_- i/ii/N iiam»



PadfiC r

PacUiCorp RAMPP-3

RAMPP-3 Technical A n ix: M delin Pa e# 6-140

Case # 313

DSR
OWC Wind with Tax C

OWC Wind without Tax C

0 OWC Geothermal

W OWC Co en 1

C OWC Co en 2

OWCC>mbinedC deCT

OWC CC CT Convert

OWC Sun i< cleCT

OWC Pum Stora e

Low Nox - Low C02

(run against -m.hg/md. ac.ar-)

Annual Cumulative Capacity Factors (%)

1994 1995 19% 1997 1998 1999 2000 2001 22S 2!!SS 2B!S fflB

so.o il.O 510 54.0
23.0

93.0

34.0

23.0

93.0

48.0
23.0

93,0

15.0
23.0

93.0

43.0

23.0

93.0

43.0

23.0

93.0

43.0

23.0

93.0

42.0
23.0

93.0

42.0

23.0

93.0

DSR
Utah Wind with Tax C

Utah Wind without T*x C

Utah Ceothermal

Ut«h Solar
U UfhCogal
T Utah Co al2
A Utth Combined C cleCT

H Ut*h CC CT Convert

Ufk Coal
Ullh IG CC
U»h FB Co«l
UUhSlm teC cteCT
Utah Pum Stora e

76.0 79.0 82.0 83.0 84.0 80.0 77.0 76.0 74,0 72.0 71.0 71.0

7.0 7.0

»0,0

10.0

90.0

110

90.0

16.0

90.0

16.0

90.0

22.0

DSR 76.0 81.0 89.0 92.0 93.0 93.0 92.0 91.0 90.0 89.0 88.0 87.0
W Wvo Wind with Tax C

Y Wyo Wind without TAX C
0 Wyo Combined C cltCT
M Wyo CC CT Convm
I WyoCoal
N W o 1C CC 90.0 90,0 90,0 90.0

G WyoFBCirl
W oSim leC d«CI

Total Svtem

NldveLoad 71.4 71.4 71.8 71.4 71.4 715 71.9 71.5 71.5 71.4 713 71.1
Existin Gcnc-atton 673 66J 68.8 685 68. 6 70.4 710 71.6 71,2 73.4 72.4 73.7

Ncwiieaourca 59.6 38.0 45.1 393 34.0 59,2 613 68.0 61,4
DSR 58, 7 60.6 63.9 66. 4 tf.9 (2.4 592 57. 1 57.2 375 571 57.2

biiU»apjK 1/2I/*1 II3IPM 1»



FacifiCorp RAMPP-3 Case* 316

50-year
NFV

at 8. 8%

BM1

50-year
Annual

Growth

Rate

l&l

0. 97

Low Nox - Low C02
(run agamst -mh. mg/md. ac. ai-)

Financial Model Output for 1994-2013 (including end effects to 2043)

Syslem toad (MWa)
Conseivation (MWa)

After Conservation

System Load (MWa)
Energy Sales(MWa)

Total Customers (O00's»

Net Electric Plant ($M»

Net Conservation Assets ($M)

1994

5,772

21

122S

5.W4

43

1224

6,255

73

1997

6, 430

IIW

ua»

6, 616

152

5, 751 5, 950 6, 1»2

5^01 5382 5^61

6321 fc, 4M

5.717 5, 84B

1W<

6.808

197

b,610

5.980

2QSfi

7, 055

244

6,811

6, 126

2M1

7, 230

292

21!ili

7, 689

380

6, 939 7^Uy

6.278 6.613

leat

8^55

50;

7, 854

7, 10»

UfiS

9. 05&

604

MU

9, 923

694

K. 453 9, 22^

7.652 8^60

1^31 1358 l^M 1,410 1,4-12 1,479 I,3]9 1,557 1.636 1,756 1,875 2, t)]H

7-790 8.449 9, 249 y,628 10, 155 \O. KW 11,5»8 12, 71»7 1-<^45 16, tti)6 2», 147 24, H21

57 113 176 244 32** -1-17 1&4 6K1 B35 yy2 1. 073 ) , ()2(>

"a
Bi

I
8

s
^
^s
OJ

5i
I
»-.
n
pi

53, 168 4. 10

0. 68

3. 10

-0-29

Utility Cost
Nominal Operating Revenues ($M)
Rul

Nominal

Real

Nominal

Real

Cost in nulls/kWll

Average Customer Bill (S)

2,216

2.216

4U.7

<87

1,665

1.665

iyb

2^98

WA

487

1, 750

1,692

2, 475

2J15

5<).8

475

1, 789

l,67i

2, S48

1MS

509

46,0

1307
1^35

2, 745

2.4UI

53 b

469

1, 91)3

1, 665

2,y(M

2, 457

S5A

469

i.^M

1, 661

3, U45

2, 492

567

461

2, tX)5

I.MO

3, 157

2, 498

574

454

2. 02S

1.604

3. 4H5

2. 580

60 2

44 3

2, 131

1, 577

4, 16ii

2, 79U

669

44 y

2^74

1,589

5, l»93

3,0»6

760

460

2, 71B

1,Mb

6,450

3,417

W }

467

3, 1W

1. 694

s
0
6.
re

54, 934 i. ii
0. 78

3. 06

-0.33

Notes:

1) $M = millions ol dollars

Total Resource Cost
DSR Cualomer Coat <»M)

Lfvelized (20-year at 8.8%)

Energy Svc Charge ($M)

Nomindl Total Resource Cost ($M)

Real

Noininal

Real

Cost inmills/kWh

4.0

0.4

38

2.EI
2S1

486

48.6

3,6

1.0

7.9

2385
2^06

502

4tf6

6.5

17

117

2, 4il9

2^28

505

47.2

H.5

2.7

158

2, 567

2322

50.4

156

y.a

37

206

2, 7fc4

2,422

52.y

462

2) General Inflation Kate is 3.40% annually

3) 50-year Real Lcvelizcd

Utility Cost in mills/kWh =

73.5

117

2H9

z.y^-i

2, 491

54.6

462

932

21 9

3H.7

3, tt)b

2, 541

55.K

457

1)40

34.3

4y»

3, 2^1

2, 565

36.5

447

106.5

56,8

73,1

3, 615

2, 676

59.3

439

95 1

W.l

1 OH 3

4^66

2, 923

659

44.1

]()66

1250

].ly9

5360

3. 246

74.6

45.2

4) 50-ycar Real LevclL'cd
46.41 Tulal Resource Cost in mills/kWh =-

In 12 mh fuianaaJ

99.0

169,6

IM ]

6. 7M

3, 594

Kh I

456

45.41
1/2)^4 100PM

l-j
&>

re
:tt:

y
>-t
^



PacifiCorp RAMPP-3 Case # 316

Annual

Growth

Rate 1994 1995

Total Requirements
GWh 63, 747 65, 358

MWa 7,277 7,461

Low Nox - Low Co2

(run against -mh.mg/md. ac.ar-)

Total Projected Emissions

1996 1997 1998 1999 2000 2001 2003 2006 2SKJ2 2013

66, 865 69, 388 70, 702 72, 638 74, 276 75, 949 80, 329 84,569 87, 828 93, 513

7,633 7,921 8,071 8,292 8.479 8,670 9,170 9,654 10,026 10,675

Total Annual Emissions (1000 Tons)
2.13% C02 48,557 50,152 52,677 50,963 51,790 52,905 54,604 56, 465 60^56 64, 422 69, 160 74,054

-0. 19% NOx 123.8 128.2 134.8 124.8 126.5 128.8 110.6 111. 7 114. 2 116.4 120.3 119.1

0.57% TSP 9. 3 9.5 9.9 9.3 9.5 9.6 9.8 9.9 10. 1 10.2 10. 6 10.4

Annual System Emissjyn P?tM (FovP<l5/MWh|
0. 20% C02 1,523 1^35 1,576 1, 469 1, 465 1, 457 1,470 1,487 1,508 1,524 1, 575 1^84

-2.20% NOx 3. 88 3. 92 4. 03 3. 60 3. 58 3.55 2. 98 2.94 2. 84 2. 75 2. 74 2.55

-1.41% TSP 0.29 0.29 0.30 0. 27 0.27 0. 26 0.27 0. 26 0. 25 0.24 0. 24 0. 22

"a
pl
n

D
0
-(

g

?
<JJ

5i
1
»--
n
ai

IT)
3
Q.

&.
m

Emission Rates as Percent yf 1994 Vwf
C02 100 100.74 103.42

NOx 100 101.00 103.87

TSF 100 99.94 102.05

20 Yrar Emissions (1000 Tons)

C02
NOx
TSP

96.42 96.16

92.64 92.18

92.21 92. 09

Av?rag¥ IfilAl
60, 910 1, 218, 196

119.9 2,399

10.0 201

95. 62

91.32

90.92

96.51

76.72

90.93

97.60

75.77

89.77

98.97

73.25

86.09

100.01

70.87

82. 61

103.38

70.56

82. 47

103.96

65.58

76.35

y
(U

Stt

y
1-t
.f^
u



PadfiCor RAMPP-3 Technical A endix: Modelin

PadfiCoip RAMPP.3

Pa e# 14

Case » 316

DSR
OWC Wind with TixC

OWC Wind without T*x C

OWC G«>th«nul

0 OWC Co I

W OWC Co 2

C OWCCombincdC deCT

OWC CC CT Convert

OWCS leCdeCT
OWC Stan

Told

DSR

UUk Wind with TlxC
Utah Wind without Tax C

Utah Geothnnul

UtahSolu
U Utah Co en I

T Utah Co en 2

A Utah Combined C eCT

H UUhCCCTConvnt
UuhCo^
Utah IG CC
UUhFBOaI
UtotSta I.C CI
Utah Pum Stora e

Told

Low Nox - Low Col

(run against -mh. mg/md. ac.ar-)

Incremental Winter Capacity (MW) of Resource Additions

I9M 1995 I99< 1997 1998 1999 fSEQ 2SS1 2SS 2226

24. 4 25. 1 243 26. 6 36. 9 51. 7 60. 1 60. 7 83. 6 105.1

2SB2 2SU Tout

9L9 89.6

24.*

9.0

U.l

10.1

2*3

14.1

160.0

470.0

&MA

19.1

39.0

210.0

107.6

144.3

2n.z

52.4

1937

297A

29.8

145.6

205.7

»2

60.7

29.5

83A

56.8

103.1

835

500.0

S91.»

73.2

7SS

160.1

55.0

9JS 10.1 14.1 Ut.1 20.» «*

37.9

67.1

223.0

n.i

450. 0 437^ 442. 0 137S

255.9
29U 207^

26SA 105SJ 520L7 722.4 8»U

680.0

0.0
0.0
0.0

320.0

8093

0.0
0.0

705
500.0

23n^

4295

0.0
0.0

0.0

0.0
39,0

210.0
0.0
0.0
0.0

2392.0
0.0

304.9

soo.o
3B75.4

DSR 1.8 1. 2 3. 9 5. 0 6. 2 73 7. 0 7, 2 14. 1 21. 9 21. 8 20. 1 1175

W W oWlndwlthTaxC 0.0

Y W o Wind without Tix C 0.0

0 W oCanttotdC deCT 0.0
M W oCCCTConven 0,0
I W oCo«I 0.0
NWoIGCC 0.0
G W oFBCoal 0.0

W oS- ItCdcCT 0.0
ToUI U 1.2 3.« SS 6.2 7J 7J) 7.2 1U 2U 21.1 20J 117J

DSR 3S3 »A 4Z3 50.7 63.3 88.8 96J 97.4 154J 2105 186.9 1M.7 1227.0
T Renewable 0.0

0 Co 979. 0 107. 6 246. 1 145. 6 13783

T ComUncdC CT 0.0
A Cod 225. 0 450. 0 437^ 442. 0 837. S 2392.0

L IcC d«CT 37.9 11.1 25S.» TOS 37S.4
Stnn 292.8 707.2 1000.0

Total 3^1 36A 4U 929.7 170,9 334. 9 279^ 333J 1153J 647.7 1336. 1 1073J) 6372.7

Annual Winter Peak Capacity (MW)
NtUnLoui 7706 8050 8379 8660 SSW 9147 9C» 9741) 11B82 II283 12273 I34««

S Him Sri- 1395 1395 1245 I24S 1245 1245 1195 1195 1195 887 6»7 437
Y DSR ^35 -72 -114 . 165 . 228 -317 -413 ^510 -665 -875 -1062 -1227

S Totol R<quirun«nt» 9066 9373 9510 9740 9877 10075 10220 10425 10911 I129S 11898 12W
T

E Existing Gmentton 9088 9322 9382 9402 9555 9557 9564 9571 9582 9589 9184 91%
M FiimFunk««l 980 1071 8«7 81t 817 797 773 7(6 317 312 262 262

NewRcaoiucea 0 0 0 879 987 1233 1416 1652 2651 3088 4237 5146

L Total Rwouw 100M 10393 10249 11097 1135? 11587 117S3 119M 12550 12989 136S3 1460*
fc

R RCSCTVW 1002 1019 737 1355 1481 1510 1532 1563 1636 -[693 1784 190t

Rexrve Margin (RM)(%) 11. 0 10. 9 7. 8 13.9 15. 0 15.0 15.0 15. 0 15.0 15.0 15. 0 15.0
Clpldty 8«lo» 15* 8M 357 3»6 6a8 105

In. llah. nf.*^ 1/U/N 1:00 FM 1^



PadfiCo

PadfiCorp RAMPP-3

RAMPP-3 Techni al A ndix: M delin

Low Nox - Low Co2

(mn against -mh.mg/md.ac.ar-)

Pa #6-144

Case # 316

D5R
OWC Wind with Tax C

OWC Wind without Tax C
0 OWCGwthumAl

w owe ec i
C OWCCogenZ

OWC Combined C deCT

OWC CC CT Conven

OWCSto leC cteCT
QWC Ston

Total

OSR
Utah Wind with Tax C

Utih Wind vrithout Tax C

Utah Ceothemul

U UtahSolai

T UtthCu I
A UtthCog 2
H Uuh Combined C de CT

Ut»h CC CT Convert

UllhCoil
Uuk 1C CC
Ut«k FB Coil
Utah Sun teCydeCT
Utah Stan

Totd

TOR
W W Wind with Tax C

Y Wyo Wind without Tax C
0 Wyo Ccmbuied C deCT
M W oCC CT Convert

I Wyo Coal -
N W o 1C CC
C WyoFBCo*!

W oSifli eC cleCT

ToUI

DSR
T Renewable

0

T Combm«lC cleCT

A Coil
L Sim leCydeCT

Pump«dSton
Total

Native Load

5 Pump Stonge/Peak Return
Y Rnn Sales

S Non-Finn Salca

T DSR
E Total Re<tulnm<nt»
M

Exitting Genera tion
L HnnPurduset

* Non-Firm PuKhiaet

R NewReaource*

Total Ruonna*

1221

12.3

Cumulative Annual Energy (MWa)

USS IW6 I»7 1»8 1999 2001] 2001

25.7 39.1 54.6 74.2 9U 1125 132.9

!S<a 2!!S4 2aa2 2SB2

168. 7 213. 0 247. 6 280A

148.9
437J

219.1
437J

297.9
595,8

297.9
7D23

S7.9
677.9

N7.9
ws

2W.9
66».S

2W.»
691.0

113 15.7 39.1 AWA 7fi6A 9a5A 1112.7 .110».7

6.9 15.S 275 43.5 61.3 81.6 102.1 122.9

3«.3 36.3
195.4 196.4

363 363
195,4 -1953

36.S
190.0

163.B

363
182.8

221.7

M3
177.2

270.9

3«.0
173.7

i.9

1.4

1U

2.4

27J 27U

6. 1 11.0

204.1

2.1 2.7

29U 31X3 33S. 7 SSt^l

16. 9 235 29. 7 36.0 48^ «6.8 sa

L4

20.6

2.4

t3.4

6.1

72.7

20.<

5472
312

1483
29

-21
7Z75

CT94
718
361

TZ76

43.4

5694
3n

1480
18

-<3
74W

6379
717
364

7UO

72.7

5955
308

1138
3

.73
7&31

6693
542
vn

7632

lu

109.1

817.9

917.Q

6130
310

1155
IM

-109
7920

62<5
52S
246
817

79U

li.9

1514

918.1

107&5

6317
309

1155
141

-152
B070

63C4
519
3C
918

aoas

23.8

197^

1125.4

1322.6

6508
3<M

1477
196

-197
«a>

6353
511
316

1125
S30S

29.7

2443

1231.7

2.1

U7M

675«
3(K

I4M
203

-244
MT7

6497
500
260

133
S490

36 J>

291.8

1202.1

204.1
2.7

1700.7

6SBI
306

1434
289

-292
8668

6538
495

241
1408
B682

48^

379.9

I1»J

6112
16.9
33.7

2229.2

7390
350

1410
399

-380
91M

66U
471
216

1849
9182

6*^

ms

1179.9

IIM8.6
1«.9
isi

2752.1

805«
362

122)
516

-5£B
%s»

67S7
m

191
2250
< M

au

603.7

II98.t

1409A
16.9
92.8

3321J

8757

423
1043
t0«
«x

1002S

297.9
719.6

5.1
2. 6 110

ll3t. l 1179. 4 1239. 1 131&4

311.4

34.3
168.0

(112 1008.6 14095 2169.3

16.9 16.9 14.9 16.9
33.7 <S1 90S 97.5

10*4. 9 1SO&9 1997^ 2797.4

ims

10IJ

693.7

I219.8

ZIW3
22.0

\C9S
4214.3

»s
445
841
»S7

^94
10672

6681 65<6
443 443
197 138

2717 3530
1003< 106W

In I? nk livu-r 1/tt/W It»FM»



PadfiCor

FadflCorp RAMFF-3

RAMPP-3 Technical A endix: Modelin Pa e# 6-145

Case # 316

DSR
OWC Wind with T«xC
OWC Wind without Tax C

0 OVVC Ceothennal

W OWC Co m 1
C OWC Co en2

OWCComblmd daCT
OWC CC CT Convert

OWC Sim Ie deCT
OWCPum Stora e

Low Nox - Low Col

(nm against -mh. mg/md. ac. ar-)

Annual Cumulative Capacity Factors (%)

1994 1995 1996 1997 USi 1222 ZBS 22fll

50.0 51.0 52.0 54.0 54.0 48.0 15.0 42.0

93.0
93.0

93.0
93.0

93.0
89.0

93.0
8A.O

93.0
83.0

22B

410

93.0
82.0

2SS6 2iiiB 2m

42. 0 41. 0 41.0

93.0
82.0

93.0
85.0

93.0
8».D

7.0
2.0

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothermal

Utah Solar
U UtahCogenl
T UtahCogcn2
A Utah Combined Cycle CT

H UllhCCCTConvot
Ufh Coal
Uih 1C CC
Ulh FB Qxl
Utah Simple Cycle CT
Utah Pum Stora e

76.0 79.0 82.0 83.0

93.0
93.0

84.0

93.0
93.0

79.0

93.0
93.0

77.0

93.0
92.0

5.0

76.0

93.0
90.0

90.0

5.0

74.0

93.0
87.0

90.0

5.0
11.0

73.0

93.0
84.0

90.0

5.0
15.0

72.0

92.0
82.0

90.0

5.0
18.0

n.n

88.0
80.0

90.0

5.0
19.0

DSR 76.0 81.0 89.0 92.0 93.0 92.0 91.0 90.0 89.0 88.0 87.0 86.0

W Wyo Wind wth Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cydt CT
M Wyo CC CT Convwt
I W o Coil
N Wyo 1C CC
C W oFBCcu]

W Sim 1« cleCT

Total System

NlUnLoad 71.0 70.7 71.1 70.8 71.3 71.1 71.6 71.2 71.2 71.4 71.1 71.3
Exhtln Cenaatun 68.2 68.4 713 66.4 66.0 WS 67.9 68.3 69.4 703 72.7 71.t
NawRaourca 919 93.0 91 J 87.1 85.2  .7 72.9 M.I 68.4
DSR 58.5 60.6 63.8 663 66.9 623 597 57.2 57. 1 373 36.8 S6S

inJlakap.toi 1/1I/W1UBFM Ijh



FacifiCorp RAMPP-3

50-year
NFV

at 8. 8%

BIlU

50-ycar
Annual

Growth

Rate

uu

0. 63

Dispatch adder case ln. l2.md w/o adders
(run against -m.mg/md.acjr-)

Financial Model Output for 1994-2013 (including end effects to 2043)

System Load (MWa»
CoiueivaUon (MWa)

After Conservation

System Load (MWa)
Eneigy Sales (MWa)

Total Cuslomen (IXX>'»)

Net Electric Plant (»M)

Net Conservation Assets ((M)

isai

5^18

5.0S

122i isa 122Z laas 12SS 2QQSI 2CU 2B!i

5^01
5.15<

SAW

5J15

5350
s,»o

5, 924

5358

6,024
5,450

6, 170

5^50

6^49

5^55

6,495

Sim

Case » 324

iai& 20QS

5A53 5,783 5560 6,058 (., 189 6^23 6^06 6,621 4,933 7^87 7,711

34 82 161 208 265 299 33* 373 438 528  5

6,758
6,117

7,106

6/132

21U3

8^97

674

7^23
6^07

l^W 1^22 1336 1^50 1^8 1390 l.llt I,t» I.'U7 1^0 I.U4 1. 725

7.TO4 8^59 8,772 9fM 9f41 IO.U76 10.6M 11,725 13, 198 14.421 17^58 20, 055

88 190 341 423 524 606 694 r?2 859 920 900 827

^

I.
3;
D
0

2
'-d
>-3

5i
s-
3
>->.
n
pi

46, 763 3.U
O.M

337
A13

Utility Cost

Nominal Operating Revenues ($M)
Rnl

Nominat

Real

Nominal

Rul

CostinmiUs/kWh

Average Customer BiU ($)

2. 136

2,13t

48.0
48.0

1,632
1A32

2^71
2, 199

50.3

48.7

1,720

1,663

2356
13M

51.6
48.2

1,763

1A49

2^22
2,191

523
<73

1,795

1^24

2328
2J12

53.9

47.1

1, 849

1A17

2^54

2^45

556

47.0

1, 909

1, 615

2, 765

2^63

56.9

te.5

1551

\ff»

uss
2j»

S7.6
45.6

1,984

1^70

SffM
2^90

60.1
445

2,080

1^40

3,667

2^55

684

158

2351

1374

4^8S
2^95

76.1
46.1

2,623
1^88

5, 460

lf93

902

47.8

3, 166

1, 677

a
n.
x

s

n>
»-*.

s>

48^09

No(es:

t.m
O.W

3.20
-0.19

Total Resource Cost
DSR Curtomer Cod ($MI

Levdized (20-year at 8.8%)

Energy Svc Charge ((M)

Nominal Total Resource Cost t^M)

Sol

Nominal

Ral
CostinmUls/ltWh

7.6

0.8

4.2

2,141
2,141

<7.8
<78

104
1.9

8.8

2^85
2^10

499
48.2

14.3
3.5

14.3

2374

1220

50.5
47.3

18.5

5.5

2)1

2^49

2^15

51.0
Ul

22.1
7.9

28.7

2A5

23*4

52.3
<5.7

60.7

1«

35.4

WM
law

539

45.6

79,3

230

435

2332

2317

55.2
452

95.4

333

52.5

2^41
2327

56.0
U3

83,6

51.3

71.2

3^17
2381

58.5
43.3

80-3 71. 5 837

77.0 101.6 136.3

992 1219

3*13
isn

66.5
445

4^fl9
2,731

73.7
U.6

1t <M = millinnt of dollais 21 C^neral Inflation Kate is 3, 40% annuallv

3) 50-year Real Levelized
I ltilitur~n-.-~.li. "'"". - '"".

4) 50-year Real Levelized

130.1

5.726
3,031

86.9
46. 1)

2'
ro
<fc

y
1->

^

T^



PacifiCorp RAMPP-3
Cased 324

Dispatch adder case ln. l2.md w/o adders
(mn against -m.mg/md. ac.ar-)

Total Projected Emissions

Annual

Growth

Bata

0.08%
-1.68%

-0.76%

122A

T-ntal Requirements
GWh 66,129
MWa 7^49

122S

67, 128

7,663

Total Annual Emissions (10W Tons)
1.05% C02 54,170 54,960
-0.63% NOx 139.6 U1.4
0.25% TSF 10.4 10.5

1996

67, 198

7, 671

55, 955

143.8

10.7

Annual System Emissinn Rates (FoundS/MWl'l
C02 1,638 1,637 1,665
NOx 4.22 4.21 4.28
TSP 0.31 0.31 0.32

f mission Rat" as Percent o( 1994 PMt
C02 100 99.95 101.65
N0« 100 99.81 101.40
TSP 100 99. 08 101. 07

20 Year Emissinns (IQQSLransl
C02
NOx

TSF

1997

68,214

7,787

56, 054

142.9

10.6

1,643

4. 19
0. 31

isaa

69,020

7,879

56^84

143.7

10.6

1^40
4.16
0. 31

100.32 100.08

99. 22 98. 61

98. 62 98.01

Average Itttal
60,696 1,213,926

128. 0 2,560

10.8 215

1999

69,712

7, 958

56, 793

143.7
10.6

1,629
4.12
0.30

99.45

97.67

96. 94

2QQQ.

70,579

8,057

57,421

120.5

10.7

1,627

3.41

0.30

99.32

80.89

96.62

2001

71,447

8,156

58,338

120.6
10.7

1,633

3.37

0.30

99. 68

79. 94

95.41

2003

75,170

8^81

61,486

121.1

10.8

1,636

3.22

0.29

99. 86

76. 35

91.50

2006

76,186

8,697

62,113

122.0

10.9

1,631

3.20

0.29

99.53

75. 85
90. 83

2009

77,868

8.889

64.976

122.0

10.9

1,669

3. 13

0.28

101.87

74. 25

88. 93

2013

80, 347

9,172

66, 805

122.9

10.9

1,663

3.06

0.27

101.50

72. 47

86. 45

^
w

I
s

s
-a
.n
(Jj

5i
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0
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PadfiCor RAMPP-3 Techni al A en ix: Modelin

FadfiCoip RAMPP-3

Pa #6-148

Cast # 324

Dispatch adder case hi. l2.md w/o adders
(run against -m. mg/md. ac. ar-)

OSR
OWC Wind with TutC

OWC Wind without Tax C

OWC Cwthermal

0 OWC Co I

W OWCCo 2
C OWC Combined C dc CT

OWCCCCTCom«n
OWCS 1c C dc CT

OWC Ston

Toul

DSR
Utah Wind with Tax C

Utah Wind without T»x C

Utah Gcothtrnul

UtahSoUr

U Utah Co en I

T Utah Co en 2

A Utah Combined C CT

H UtahCCCTConvtrt

UtthCiul
Utah 1C CC
Utah FB Coal

Utah leC CT
UtahPuin Ston e

Total

DSR
W W oWindmthTlxC
Y W o Wind without Tax C

0 W o Combined C cleCT

M W oCCCTCdivert

1 W o0»l
N W oIGCC
G W oFBCo*!

Wo 1. C cl«CT
T»ul

DS»
T Rannnfcda
0

T CoinbuwdC cleCT

A Cod
L leCdaCT

Stcn

Tool

Inaemental Winter Capadty (MW) of Resource Additions

1221t22S122SU2Zl228U222i2B2SSl2aa2SSi

24. 4 25. 0 24. 1 263 36. 8 46. 0 53^ 53. 7 692 82J

zaas

69.2

22U Toul

 A
24.*

8.9

2541

10.1

24.1

14.1

160.0

142.0

32gJ

19.1

118.1 11.1

36J

20.1

164.1

25.1

71A

26^

53.7

16S

W3.

50.7

au

7A.6

221 J

290.3

66,1

278.6

M5A

485

142^ 450.0 29. 6 430. 8 2093

a.?

1.8

10.1

1.2

IU 19.1

3.9 5.0

20.1

i.2

25.1

4.9

7«.<
I04A

«-i

u9ja

6.4

3315
8313 IOU

IU 19.1

W.I
587^1

l».l

u?ja

17.7

1-S

35.1

u

3t3

3.9

42.1

33.1 36J

Annual V^ntpr^egk <I>pa*At^iMW
N»ttv« Loul 7497 7681

S RnnSalu 1395 1395
Y DSR -35-71
S ToUl Rcquircmtnto BSS7 9005
T

E Existing Gcnention 9088 9322
M RnnPunAaaca 980 1071

New Resauroe* 0 0

L Totaj RMOUW IQtKS 10393
&

R R-CTVW 1210 1388
Rewve Mugin (RM) (%» 13.7 15.4
Capacity Below l5» RM -t 17

42.1

7881
12*5
.1U
9013

»382
867

0

102t»

1236
13.7

IIS

5J)

50A

302.0

351A

8067

1245
-164

9i4a

9402
816

302
105»

137I
15.0

6*2

«3.1

63.1

8244
1245
-227
92S2

9555
817
302

11M74

1411

1S.2

4.9

76.0

118.1

194.1

M27
1245
~i03
n&<

»557
797
420

10771

1405

15S

*A

86,0

18.1

714
18U

8632
1195
-38»

943»

956<
773
517

ioas*

1115
15.0

6.*

Sfi.6

1ZS

132.4

l».l

176.0

19.1

l5<.<

14U 450.0 2». 6 430.1

229.1

8842
II9S
-»7i
^561

9571
766
i59

109%

1133
15.0

3315
913,9

9273
1195
-60»
W60

9582
317

1441

11340

-1478

15.0

205^

9785
W7

-784
9888

9589
312

1470

11371

1482
15.0

311.4

8WA

ltt3»»
t87

-939

10U7

91M
262

2212
ii&sa

151 ?

15.0

17.7

t3U

2093

OT.6
620J

11206
137

-lOTl
10572

9TO
Z(Z

2700
121M

1585

15.0

577.1
0.0
0.0
0.0

2962

142.0

a.o

0.0

0.0

499.9

1513^

390,0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

I26U
0.0
0.0

500.0
215U

104.1

0.0
0.0
0.0
O.i>
0.0
0.0
0.0
0.0

104J

\vni
0.0

Vt2
0.0

12612
0.0

%9.9

3TT13

D 1 Wlch. . dd, e^_«d< MM* IfcUPNW



PadfiCor

PadfiCoq) RAMPP-3

RAMPP-3 Technical A endix: Modelin

Dispatch adder case ln. l2.md w/o adders
(run against -m.mg/md. ac.ar-)

Cumulative Annual Energy (MWa)

I22112SSI2S6I2ZlS2S12222a!2!22il

123 25. 7 39. 0 5U 74. 0 89.6 107. 4 125.1

Pa e #6-149

Case # 324

DSR
OWC Wind with T«xC
OWC Wind without Tax C

0 OWC Geothennal
w owe co i
C OWCCogen2

OWCCombtatdC cCT

OWC CC CT Convert

OWC 51m Ie C CT
OWC Pumped Storage

Told 1" ".7 39'0

DSR U 15^ 27.4
Utah Wind with Tax C

Utah Wind without Tax C

Utah Geothermal

U Utah Solar

T UullCo 1
A UtahCogen2
H Uuh Combtaed C deCT

Utah CC CT Convert

Uuh Coal
UuhIGCC
UullFBCotl
UtohStapltCydeCT
Utah Pum Ston

Total &.9 1M 27.4

DSR I.< ^< "
W Wyo Wind with T«»C
Y Wyo Wind without Tax C
0 W Combined C CT
M W o CC CT Convert

I Wyo Coal
N W oIGCC
G WyoFBCotl

W oSim Ie deCT
Totd 1.1 2.* <.!

DSR 20.6 433 7U
T Renewable

0

T Combined C deCT

A Qal
L Sim laCydeCT

Pumped Storage
Total 20. 6 43J 72.5

N.tlveLod 5353 5484 5661
S Pump Stonge/Pwk Return 312 310 X9
V BmiStln 1483 1480 1438
S Non-FinnStln 420 431 3M
T CSR -21-43 -73
E Total RequlBMuenla 7547 7662 7670
M

Existing Genentton 6776 6886 7Q3S
L FimPurchlBCT 645 644 452
& Non-FtanPuduau 128 133 183
R New Resources

Total Rnonnn 7549 7663 7670

I38A
1175

311U

43.4

146.4
1175

337.9

61.2

25U
1175

459^

783

269.9
1175

4MA

96.1

2M.1
1175

506.7

114^

2003

155.4

264.9

1175

537.8

118.9

2BSS

191.5

268.8
1173

577.8

199.7

2009

218.8

275.7
12U

aa
620^

2418

2SB2

2U.4

275.7
1263

13
A47.7

.zni

<M

11.0

61.1

16.9

7U

21.4

14.t
110.7

27.0

1292

14.6
2SU>

32.6

5373

77.4
7U.t

935

564.2 954.9 1144.7

78. 6 963 113.7

842. 5 12944) 153M

ffl.O 76.< 91.2

11.0

1019

256.1

3<sy»

5759
310

lt55
371

-109
77B6

6971
435
138
256

7800

lt.9

152.1

263.9

416.0

5890
309

1455
374

-1S2
7876

7046
411
169
264

7890

21.4

1893

370.11

SS9.3

«024
307

1477
338

-189
7957

7041
403
156
370

7970

27 Jt

2305

387.4

H.6
632J

6207
325

I4M
297

-231
805B

Till
393
163
402

8069

32.6

271.9

381.6

f392

14.6
797J

6322
325

1434
346

-272
8155

7108
388
148
525

8169

1M

347.8

38Z*

S373

77.4
1344.9

(634
406

1410
478

-348
8580

7IK
364
117
997

8594

60A

451.2

3863

564.2

78.6
1480J

6987
405

1223
534
-t5I
M9S

7169
37<
138

1029
6710

7M

S3SS

401.7

91.2

61U

402.0

954.9 1144.7

96.6
1991.2

7<II
428

11X3
542

-538
8886

6917
359
172

1453
8W1

115.0
2274.5

7998
452
841
493

-613
9171

6981
388
155

16«2
9186

dl«prtch.add.mg_"1*
2H9M 12;4tPUM



PadfiCor

PadfiCorp RAMPP-3

RAMPP- Technical A endix: Modelin Pa # -150

Case # 324

DSR
OWC Wind with Tax C

OWC Wind without Tu( C
0 OWC Geothermil

W OWCCo ail
C OWCCo «n2

OWCCombin«l deCT
OWCCCCTConvirt

OWC Sim 1c deCT
OWCPum Stora e

Dispatch adder case ln.l2.md w/o adders
(run against -m.mg/md. ac.ar-)

Annual Cumulative Capadty Factors (%)

1SS1 laSS 1996 1997 1998 1999 2212 2!|B.

50.0 51.0 52.0 S4.0 54.0 48.0 45^1 43.0

2S22 2CSS 2aS 2S12

43.0 43.0 C.O <2.0

86.0
82.0

91.0
82.0

90.0
82.0

91,0
82.0

16.0

89.0
82.0

18.0

89.0
8ZO

18.0

90.0
82.0

18.0

93.0
88.0

93.0
88.0

DSR
Utah Wind with Tax C

Utah Wind without Tax C

Ut»h GeothCTmAl

Ufh Solar
U Utah Co all
T UuhCo en 2
A Ut»hG)mblncd d<CT

H Ut«h CC CT Convert
Utah Coal
Utah 1C CC
Ut»kFBCod
UfhSlm Ie deCT
Utah Pum Ston e

76.0 79.0 82.0 S3.0 84.0 80.0 77.0 76.0 74.0 72.0 71.0 71.0

90. 0 90. 0 90, 0 90. 0 90.0

18.0 18.0 18.0 19.0 19.0 22.0

DSX
W Wyo Wind with Tax C
Y Wyo Wind without Tax C
0 Wyo Combined Cyde CT
M WyoCCCTCoiiKit
I W o Coal
N Wyo 1C CC
G W oTBCoal

W oSlm teC deCT

Total Svlcm
Native Load

Exirtln Genentton

New Resources

DSR

74.0 81.0 89.0 9ZO 93.0 93.0 92.0 91.0 90.0 89.0 88.0 87.0

71.4
74.6

58.7

71.4
73.9

CT.6

71.8
7S.O

63S

71.4
74.1
84.8
66.4

71.4
73.7
87.4
66.9

715
73.7
88.1
62.4

71.9
74.4
77.8
592

ns
7t3
197
57.1

71J
74.3
«9.2
57.2

71.4
7U
70.0
57S

713
753
65.7
573

71.4
75.9
615
57.2

d tprtth. . dd.e<p_toc WSM 12:46 PMM



Section 7

Portfolio Cost Components

(Back-up to Table #4-7)





PadfiCo RAMPP-3 Technical A endix: Modelin Pa e# 7-1

Portfolio: Cost Components
Backup for Table 4-7

.?

Dfcriptlon

OWC Wind with Tax C
Utah Wind with Tax C

Wyo Wind with Tax C
OWC Wind without Tax C
Utah Wind without Tax C

Wyo Wind without Tax C

OWC Geothermal

Utah Geothennal

Utah Solar

OWC Cogeneration 1
Utah Cogeneration 1
OWC Cogeneration 2
Utah Cogeneration 2

OWC Combined Cycle CT
Utah Combined Cyde CT
Wyo Combined Cycle CT

OWC CC CT Convert
Utah CC CT Convert

Wyo CC CT Convert

Utah Coal
Wyo Coal

Utah IG CC

WyoIGCC

Utah FB Coal

Wyo FB Coal

OWC Pumped Storage
Utah Pumped Storage

OWC Slmpto Cycle CT
Utah Simple Cycle CT
Wyo Simple Cycle CT

^ tff-iL'B'1;'1"' '.

Capita Coat FbndCont Ene Co«tinlW8
Unit Tnnf Paym»nt Annual ExpNted Ttl. Capitd lalYtU L«velii«d Levllud Variabl* TOTAL

Coat miwion Factor Payment O&M Utilization &Fbc<d (Cant/ (Cent/ (Mill*/ O&M COST
(S/kW) (S/kW) (%) (S/kWYeu) (S/kWY<ut Raf (Mllti/kWh) MMBTU MMBTU) kWh) (M!ll«/kWh> (Mllla/kWh)

(A) (81 (C) (Dl (El IF) 1C) (H) (II U) U() (LI

805
750
750

1, 120
1, 150
1, 150

0)

2, 076
2, 076

4,283
a>

1, 100
1, 293

663
779

0)

687
742
819

D

1, 188
1, 287
1,412

e>

1, 795
1,942

tt)

1, 941
2,035

2,454
2^55

»)

800
800

m

479
518
571

C8)

120
212
212
120
212
212

120
120

60
60

60
60
60

60
60
60

60
60

60
60

60
60

60
60
60

9. 84
9. 84
9. 84
9. 84
9.84
9. 84

8.95
8.95

120 9. 84

8. 95
8. 95
8. 95
8.95

8. 95
8.95
8. 95

8.95
8. 95
8.95

8.32
8.32

8.95
8. 95

8.32
8.32

8. 12
8. 12

9. 16
9.16
9.16

91.02
94. 66
94. 66

122. 02
134. 02
134. 02

196. 54
196. 54

433.26

98. 45
115. 72

64. 71
75. 09

66. 86
71. 78
78. 67

111. 72
120. 58
131.77

154.34
166. 57

179. 09
187. 50

209. 16
200. 89

64. 96
64. 96

49.37
52. 94
57.80

9. 50
9. 50
9.50
9. 50
9.50
9. 50

58.00
58.00

49.40
9)

5. 00
5. 00
5.00
5.00

0)

10.00
10. 00
10.00

10. 00
10. 00
10, 00

28.40
23. 40

aoi

39.40
39. 40

32. 20
32.20

10.00
10. 00

35. 76
21. 80
21. 80

on

28%
36%
36%
28%
36%
361

90%
90%

40%

SStt
85»
85%
85%

80%
80%
80%

80%
80»
80%

92ft
90%

92%
92%

921
92«

17%
17%

40. 98 126.1
33.49 126.1
33. 49 126.1
53. 62 126.1
46.15 126.1
46. 15 126.1

32. 29 220.4
32. 29 220.4

137. 74

152.2
152.2
152J
152.2
152.2
152.2

na

415.0
415.0

03)

15. 22
15. 22
15. 22
15. 22
15. 22
15. 22

41. 50
41.50

13.89 289.8 492.6 27. 09
16.21 264. 8 475.0 26, 12

9.36 289. 8 492. 6 33. 50
10.76 264. 8 475.0 32.30

10.97 289.8
11.67 264.8
12.65 264.8

17.37 289.8
18.63 264.8
20.23 264.8

22. 58
24. 73

26. 99
28. 03

29. 82
28.80

50. 11
50. 11

5% 194. 37
5» 170. 65
5% 181.73

52.2
46.6

52.2
46.6

52.2
46.6

255.8
269.8
269.8

492.6
475.0
475.0

492.6
475.0
475.0

52.2
53.9

52.2
53.9

52.2
53.9

35.27
34. 00
34. 00

35. 27
34. 00
34. 00

5. 23
6. 11

4.50
4. 72

4. 75
5.01

458. 6 48. 36
480. 0 50. 61
480.0 50.61

4. 20
4.20
4.20
4.20
4.20
4. 20

02)

1. 00
1.00

03)

0.50
0.50
0.50
0.50

0)

1.00
1. 00
1.00

1. 00
i.co
1.00

0.24
0.24

1.00
1. 00

0. 50
0. 50

3. 50
3.50
3.50

60. 40
52. 91
52. 91
73. 04
65. 57
65. 57

74. 78
74. 78

137.74

41.49
42. 84
43.36
43. 55

47.23
46. 67
47. 66

53. 64
53. 64
55. 23

28.05
31. 08

32. 50
33. 75

35. 07
3431

50. 11
50.11

246.22
224. 76
235. 85

C»» b«du» to T4. 07



Padfi RAMPP- Technical A endix: Modelin Pa e#7-2

Footnotes for Portfolio: Cost Components

Column Footnotes

(A) See - Generation Engineering March 1994 Revision 2.
(B) See- Transnussion Modeling
(0 See- Mark Paul Memo dated September 7, 1993
(D) Columns [(A)+(B)] x (C)
(E) See- Generation Engineering March 1994 Revision 2.
(F) Estimated, except as noted
(G) Columns f(D)+(E)l / [8. 760 x (F)]
(H) See- Fuel Costs in Nominal Cents per MMBTU.

Since the first potential units become availiable in 1997 and 1998, fuel costs are 1998 costs
expressed in 1994 dollars.

(I) See- Fuel Costs in Nominal Cents per MMBTU
(J) Column (I) x Heat Rate / 100, 000
(K) See- Generadon Engineering March 1994 Revision 2.
(D Columns (G)+(J)+(K)

Except as noted

Row Footaotes

(1) See - Wind Resources Modeling
(2) See - Generation Engineering March 1994 Revision 2.

Composite of Solar (Thermal) units used to minimize potential units.
($3446+$5201+$4203) / 3=$4283

(3) See- Cogeneration Modeling
(4) See - Generation Engineering March 1994 Revision 2.

OWC is an average of OWC and Utah units used to adjust for OWC altitude, since OWC
locations range from 0 feet to 4,500 feet elevation. ($631+742) / 2=$687

(5) See- Generation Engineering March 1994 Revision 2.
Conversion costs calculated
«CC CCost x CC MW) - (SC CCost x SC MW)) / (CC MW - SC MW)
(( 687x208)-(479x147) )/( 208 -147 )= $1, 188
(( 742x182)-(518x129) )/( 182-129 )= $1^87
(( 819x 173 )-(571 x 122) ) / ( 173-122)= $1,412

(6) See - Coal Modeling Capital Cost
(7) See - Modeling of Pumped Storage
(8) See - Generation Engineering March 1994 Revision 2.

OWC is a composite of OWC and Utah units used to adjust for OWC altitude.
($440+518) / 2=$479

(9) See - Generation Engineering March 1994 Revision 2.
Composite of Solar (Thermal) units ($51. 48+$57. 79+$38. 88) / 3=$49. 40 Rounded

(10) See - Generation Engineering March 1994 Revision 2.
Composite o( Coal units ($20. 75+$32. 16+$32. 16) / 3=$28. 40 Rounded

(11) SCCT O&M modeling costs includes fixed gas transmission & storage costs
Transportation Storage Fixed O&M Total

West Side $24.13 $10.63 $1.00 $35. 76
East Side $0.00 $20. 83 $1.00 $21.83

RAMP-3 CT Cost - Prepared by Jim Henry - 7/15/93
(12) See - Wind Resources Modeling

12 milIs/kWh of variable O&M costs are expected to increase 1.25% faster than inflation.
This portion of variable O&M has been modeled as a fuel.

(13) 19 mills/kWh of purchased steam and variable O&M costs are expected to increase at the
same rate as gas prices. This portion of variable O&M has been modeled as a fuel.

Footnotes for Table 4-7
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Padfi or RAMPP-3 Te hni al A endix: Modelin Pa eft 7-4

RAMPP-3

GENERATION RESOURCES

MARCH 1994
Revision 2

SUMMARY

Technology options for PacifiCorp new generation additions co be included
in RAMPP-3 have been reviewed,. Capital, O&M, fuel efficiency/ and
expected emissions are presented. Tables 1 through 6 show the expected
capital and operating costs in January 1994 dollars. Emissions are
projected for each technology and heat rates are given in average expected
values. InformaCion is given for three regions of the RAMPP study (OWC
West Coast areas, Wyoming, and Utah). It is assumed that no coal-fired

generation will be done in the OWC region. Table 6 compares che RAMPP-2
generation technology costs with updated information foz RAMPP-3, but
utilizing the RAMPP-2 cost of capital, capacity factors, and fuel costs.
These results will be refined when che RAMPP-3 fuel costs, capacity
factors/ and capital lecoveiy rates are added.

II GENERATION OPTIONS

Tables 1 through 4 outline the generation technology options and the
expected costs, heat rates, and emissions. Costs were developed from in-
house estimates based, on actual projects/plants or fzom specific studies
to develop generic plant costs. Costs include AFUDC and fuel
transportation and storage. Costs are in. Ja.nuazy 1994 dollars. Heat
rates are on an average annual basis. Design heat rates have been
increased by 3. 5% for base load plants, 5% for intermediate load plants,
and 7. 5% foi peaking resources to account for scaitups and pait-load
inefficiencies. Costs aze divided into three RAMPP regions. The
principle difference between the regions is elevation. Especially foi the
combustion turbine based options, the elevation differences affected the
piojected outpuc and capacity. For Plants locaced in the OWC region an
elevation of sea level (to give a. reference ISO rating) was assumed foi
the Tables while in the RAMPP3 report an elevation of 2250 feec was used
for owe to reflect the variable potential site locations. For the Utah
region an elevation of 4500 feet was assumed. The Wyoming elevation is
assumed to be 7000 feet. It is recognized that actual sites will be
different between various regions and actual elevations will vary. Coal
quality varied between the Utah and Wyoming regions res'uiting in different
heat lates and emissions.

The follo-wing genezation technologies are considered.
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GAS-FIRED PLANTS

Combined Cvcle Combustion Turbine CC CT

Natural gas is fired in a combuscion turbine generator. Hoc exhaust
gases from cbe turbine pass through a heat recovery steam generator
that produces steam for a conventional steam turbine generacor. This
technology is considered macuie and commercially available.
Construction lead times are approximately two years from release of
purchase older. Siting and permitting will require two to three
years depending on location.

The use of the combined cycle greatly improves the heat rate of the
combustion turbine technology and makes the use of natuial gas £01
moderate or base load generation possible. NOx emissions can be
conciolled through the use ot steam injection or dry low-NOx
burners. The presence of a heat recovery steam generator allows the
potential use of SCR for NOX leduction.

Si Ie de Combustion Turbine SC CT

Natural gas is fired in a combustion turbine generator Tbe hot
exhaust gases are wasted to atmosphere. This technology is
considered mature and commercially available. Construction lead
times aie appioximately two years with a two year lead time for the
necessary peimits. Environmental impact is low with the greatest
problem 'being NOx. The use of water injection or dry low-NOx
buineis can be used for NOx control. The principle disadvantages of
a simple cycle combustion turbine are heat rate and the cost of
fuel. " Because of higher fuel cost these machines are usually only
used far peaking power and typically do not have capacity factors
higher than 15-20%. On many utility systems peaking combustion
turbines operate less than 5% of their capacity.

Fu 1 Cell

Fuel cell power plants convert the energy of a hydrocarbon based
fuel, normally natural gas, directly into electricity through an
electrochemical process. Because the same electrochemical reactions
occui "in each 'individual cell, power efficiency is virtually
independent of the number of cells and plant size. First-generation
phosphoric acid fuel cells are on the verge of commeicialization
with" more advanced raolten carbonate and solid oxide systems
approaching the demonstration stage.

Costs for a molten carbonate fuel cell have been included. This
technology is not yet demonstrated and it is not expected to be
available until the year 2005

RAMP3RPT
PAGE 2
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RAMPP-3 Generation Resources
March 1994

COAL-FIRED PLANTS

RAMP3RPT

Pulv riz d C al PC

Pulverized coal power plants use conventional cechnology and are
based upon a subczitical steam boiler burning subbituminous or
bituminous coal. Particulate removal, 90t SO; removal, and low-NOx
burners are included. Additional costs to achieve 93-95% SO;
lemoval will not be significant although costs co add Selective
Catalytic NOx Reduction (SCR) will add ac lease $100/kW to the
estimates. The use of SCR has not been included in the estimates

because compliance with the CAAA of 1990 will be possible thzough
the use of low-NOx corabusion techniques.

This technology is considered mature and reflects our current power
plants. Construction lead times will be four to five years from
permits depending largely on the weather conditions in the
installation area. Permitting would require three additional years
minimum unless installed at an existing plant site, in which case
the permit could be issued in as little as two years.

Costs have been included £01 four PC cases. These cases are: 1. A

fourth unit at the Hunter Plant, 2. A second unit ac the Wyodak
Plane, an 165 MW initial unit at a generic Plant site, and a 350 MW
initial unit at a generic Plant site. The addition of additional
units to an existing plant site, such as a Hunter 4, represents the
cost o£ a. second unit which may be added ac a generic plant site.
It is anticipated that capacity factors foi a new PC plant or other
new coal based option will approach 90%.

Atmos heri Fluidiz -Bed C u tion AFB

Crushed coal is burned with limestone in an atroospheric pressure
fluid-bed suspended by air blown in from below. The caicium in the
limestone captures most of the sulfur released fzom the coal during
combustion. Particulates aie captured in a seiies of cyclones
followed by a baghouse or elecciostatic piecipitator. The balance
of plant would be identical to a conventional power plane.

This technology is consideied in the early stages of
coinmeicialization. Several small plants (less than 100 MW) have been

built and are now operating. A number of larger systems are jusc
completing startup. This technology is available.

Major unresolved issues with fluid-bed cortibustion include the
required maintenance level for the boiler system and che limestone
use required for SO; captuie. Constiuction lead times foi this
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system are the same as that for conventional pulverized coal plants
The principal benefits associated with the fluid-bed boiler are its
ability co burn a wider variety of coals and the lower NOx levels
associated its operation.

Pressurized Fluidized-Bed Combustion PFBC

Crushed coal is burned with dolomite in a pressuiized fluid-bed
suspended by air blown in from below. The pressuie in the
combustion cha.'nber is at a level of 6 to 16 times atmospheric
pressure. Calcium in the dolomite captures most of the sulfui
released from the coal during con±iuscion. The hot pressurized gases
leaving the combustor pass through a filter to remove suspended
paiticulates and then drive a gas turbine geneiacor. Steam
generated in tubes in the bed and in a waste heat boiler drive a
conventional steam turbine generator.

This technology is just entering the demonstration phase and is not
yet mature. It will be several years before the limitations and
development problems become clear. Commerciality is not foreseen
before^ well into the next century. The promise is that as che
technology develops capital costs will decrease along with heat
rate.

Construction lead times and permit periods are expected to be
similar to those of conventional coal planes. EnviionmenCal
advantages are similar to an AFBC plant with the added benefit of a
reduced need for Plant makeup water since there is less cooling
tower makeup water required.

Inteaiated Gasification Combined Cvcle IGCC

Pulverized coal is fed into a gasifier where it reaccs with oxygen
to produce an intermediate BTO gas. After the gas passes thiough a
cooling section, sulfui and nitrogen compounds are removed and the
clean gas is fired in a combustion turbine. The hot exhaust gases
generate steam in heat recovery boilers. The steam is used to drive
a steam turbine geneiacor. The sulfur compounds are reduced to
elemental sulfur in a Claus plant. Costs for the oxygen plant are
included in total plant costs. Major pollutants are an order of
magnitude less from an IGCC plant as compared to a convencional coal
plant.

This technology has been demonstrated at the Cool Water plant in
California and in facilities built at major refineries. A numbei of
commercial and demonstration projects are now in the planning and
construction stages. Comnicment co this technology should not occur
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until these projects have been built (late 1990's) Because the
technology is radically different from that of conventional power
plants, operational risks are high with traditional utility
personnel. It may prove desizable to have a third party operate
such a plant in the early years of its operation.

The major advantage of such a plant stems from its low pollution
levels. It will be easier to permit and site an ZGCC facility as
compaied to the othei coal options. IGCC might also be considered
as an add-on technology to natural gas fired combustion turbines i£
gas prices ever rise enough co make it economical. Advanced
versions of the gasifier concept aie being developed but are farther
into the future than the inteimediate-Bcu systems. The IGCC plane
used is an oxygen-biown Destec gasifier combined with a GE 7F
combined cycle similar to the Public Service of Indiana (PSI)
project being built in Teire Haute, IN. Because of the elevation of
PacifiCoip's coal regions this technology is derated as compared to
the PSI project.

CCX3ENERATION

Two cogeneration options are identified. These options represent
existing or potential piojects within PacifiCoip's service
teilitory. They represent limited opportunities because of the
limited number of available industrial hosts which can accommodate

such systems. It is felt that the two systems described represent
the mosc atciactive oppoztunities to PacifiCorp and represent
systems which PacifiCorp would be interested in owning in
conjunction wich an appropriate steam hose

Co3en_ l

Cogen 1 represents units with relatively high capital costs and low
heat rates, such as a backpiessuie steam tuibine or small combustion
turbine, but with a high percentage of thermal matching. For the
combustion turbine application an aeroderivicive GE LM6000 was
assumed.

Cogen 2

Cogen 2 represents units with relatively low capital costs and
higher heat rates, cypically large CC CT configuiations, with
varying amounts of process steam extraction from che steajn cycle.
The cost for these systems assumed an industrial frame type gas
turbine utilizing the GE or Westinghouse "F" advanced technology

RAMP3B.PT PAGE 5



PadfiCor RAMPP-3 Technical A endix: Modelin Pa eft 7-9

RAMPP-3 Generation Resources

March 1994

RENEWABLES

Geothermal

Generation of electricity from geothermal resources has been in use
for many years at various locations aiound the world. Flashed steam
planes aie used when geotheimal fluids are of sufficient temperature
to flash to steam when raised to the surface and partially
depressuiized. This steam is used to drive a steam turbine
generator. Binary cycle plants are used for geothermal fluids which
are too cool to produce useful amounts of steam. In these plants
the geotheimal fluid is used co vaporize a secondary working fluid
having a low boiling point. The secondary walking fluid is used to
drive a turbine generator. Both flashed steam and binary cycle
units are demonstraced and commercially available.

Environmentally the use of geothermal energy is a plus but the
numtoei of suitable geothermal sites is limited. Development of a
steam resource is a risky proposition. The options included do not
assume chat PacifiCorp will be the developer of the steam resource.
Geothermal generation is largely a mature technology but is highly
site specific in application.

Wind

Intermediate sized wind energy conversion systems (ie. 50 to 500 kw
wind turbines) have evolved into a proven generation technology.
wind power generation has minimum environmental impacts and a short
lead time for construction, problems associated wich wind
generation are related co the low capacity factor, unreliability of
most wind sources, and the aesthetics of large numbers of wind
machines on local vistas. A 50 MW wind park is consideied the
minimal practical system.

The coses for wind reflect the current and future potential for wind
energy. Current coses reflect the recent contracts under
consideration with U. S. Windpowei in Washington and Wyoming. For
some Wyoming sites the capacity factor will exceed 30% which will
help the economics. Future wind costs reflect the development of
lighter lower cost machines. Recently enacted tax credits which
would apply over the next ten years are not included in the
spreadsheets. The net effect of these credits would be a reduction
in the real levelized cost of approximately $15/MWh.
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Solar_Powei

Various systems exist for the conversion of solar energy to
electricity. Photovoltaic (PV) syscems have improved in efficiency
and cosc in recenc years buc are still not compaiable to
conventional coal-fired generation (roughly three times the cost).
FV systems aie economic choices for low power use, remoce locations
where transmission costs can be excessive. The advantages of PV
systems include: direcc energy conversion with no moving parts, no
fuel cost, moaular design, siting flexibility/ no pollution and
short constiuciion time. The disadvantages of PV systems include
high capital case, intermittent availability, long term reliability,
and minimal commercial experience. A reliable, economic PV system
is scill more chan 10 plus years away. Because PV is viewed as a

lemote system and PV is noc envisioned for central station service
no costs for PV systems are included.

Thermal solai systems are more attuned to the needs of central power
stations. The cnolten sale storage systems hold promise since the
power produced would be dispatchabie, even in partly cloudy
conditions. PacifiCoip is following the progress of this concept
with its investment in Solar II. The costs for various

configurations of a mature Solar II type plant are included in the
cost comparisons. Options are given at 100 and 200 MW sizes with
low (404) capacity factors and high (63t) capacity factors. LUZ
type paiabolic trough solar collector systems axe included for
comparison with the Solar II technology.

Tax credits have not been included with the solar technologies
because it is felt that the tax credits would no longei apply in che
early 2000's when these type of facilities would be built.

HYDRO

RAMP3RPT

Representative of a hydio plant resource available to PacifiCorp is
the addition of 140 MW of capacity at the Company's Yale
hydroelectric facility. This addicion i-s largely capacity since no
water is spilled currently at Yale. The extra capacity would be
used as a peaking resource.

Pumped _Hvdro

Pumped hydro uses off'peak coal-based eleccricity to pump water to
an upper reservoir. The water is then discharged as needed through
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a reversible pump-turbine to a lower reservoii producing
electricity. The lower reservoir can be above ground or
underground, if a suitable underground cavern 01 reservoir can be
located. This technology is mature with 37 facilities now in
operation but it is veiy site specific. Costs given reflect
proposals made to PacifiCoip for pumped hydro concepts in our
service territory. The 100 MW size is more related to PacifiCorp's
share of a future project than the absolute size of a facility

III. ENVIRONMENTAL CONSIDERATIONS

In comparing various generation options one of the most important
considerations is che environmencal impact each will have. The current

fluid state of permitting and regulations, in light of che recent passage
of che Clean Ail Act Amendments of 1990, has clouded the issue

considerably. Coal fired generation emits more pollutants than the other
options identified. The ability to obtain and purchase pollution
allowances will be a factor in new resource planning. The incremental
cost to purchase or utilize existing SO; allowances have not been included
in'the costs presented in the attached tables/ but these costs must be
considered in the overall RAMPP plan.
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PACIFICORP - RAMPP3
SUPPLY-SlOE PORTFOUO

TABLE )

OPTIONS;

GAS-FIRED PLANTS;
LARGE CC CT

MEDIUM CC CT
LAHS6SCCT
MEDIUM SC CT
FUEL CELL (MC)

COAL-FtflED PLANTS:
HUNTER 4 . PC
WYODAK 2 - PC
GENERIC PC
GENERIC PC
ffBCt
PFBC
IGCC

LEAD TIME

45 YEARS

4-5 YEARS
4^5 YEARS
4-5 YEARS
2-3 YEARS

7-10 YEARS
7-IOYEAftS
7-10 YEARS
7-10 YEARS
7-10 YEARS
7-10 YEARS
7-IQ YEARS

COGENERATUN RESOURCES fTYPICALJ:
COGEN t 2-< YEARS
COGEN 2 2.4 YEARS

 

NEWABl.ES;
BINARY GEOTHERMAL 4-5 YEARS
FLASH GEOTHERMAL 4-5 YEARS
WIND (CURRENT TECH. ) 2-4 YEARS
W1NO (FUTURE TECH1 2-4 YEARS
SOlAfl (THERMAU 35 YEARS
SOIAR fmERMAl) 35 YEARS
SOLAR fTHERMAll 35 YEAfiS
SOLAR (SEGS LS. 3) 24 YEARS
GOLW (SEGS LS 4) 24 YEARS

CAPACFTf

(UW1
OWC UTAH WYOMING

225
150
168

a4
10

N/A
WA

 A
WA
N/A
N/A
WA

48

214

2S
so
50
50

N/A
MA
N/A
M/A
N/A

181
128
>3S
sa
10

400
M/A
155
331
152
1S2
22S

3B
lai

25
50
50
50

100
100
200
eo
BO

173
1)8
t»
fl2
10

N/A
320
tM
32T
1S2
IS6
204

N/A
tUA

H/A
N/A
50
50

N/A
N/A
N/A
M/A
N/A

DISPATCHABLE
EXPECTED

CF

CAPITAL COST

(S/KWf
OWC UTAH WYOMING

YES

YES
VES
YES
YES

YES
YES
YES
YES
YES
YES
VES

NO
NO

NO
NO
NO
NO

YES
YES
YES
YES
YES

so-ao%
5060%
020%
020%

BQ%

ao-aott
80-80%
80^90%

BO-BO%
BO-BO%
Boao%
80-80%

87%
B5»

85%
anfc
27%
27%
<0%
83%

63%
40%
40%

$7<t2f t63l
'~1t7'47 $B/8

£819

(Q70

(440 $518 $571
t5U $605 $668

$1, 500 (1. 500 $1. 500

N/A
N/A
N/A
N/A
N/A.

$1, 100
1683

$2.265
t2,OTfl
SI.OOO

M50
N/A
N/A
N/A
N/A
M/A

t-t.SSfl NA
N/A ti.aai

S2.321 S2,380
tl. 7B9 tl. 805
$2.128 (2.288

N/A ^iLSfi^ $2, 413
N/A \^l. 94t^. -> S2. 035

(1,283
$?7B

$2, 265

12.078
t900
$765

$3, 4<B

t5,2QI
(4.203
t3, 332
t3,052

N/A
N/A

N/A
H/A

81,000
(850
N/A
H/A
N/A
N/A
H/A

COMMENTS

ONE 7F CT/ONE ST
ONeM lD/QNEST

ONE 7F CT

ONE 7EA CT
MOT COIAMERCIAl-LY AVAILABLE TILL 2005

BASED ON HUNTER 3 COSTS
BASEO ON WYOOAK 1 COSTS

INITIAL UNIT (INCLUDES SOME COMMON FACII ITlES)
IHtriAL UNIT (INCLUDES SOME COMMON FACILITIES)
CURRENT -TECHNOlOGy
NOT COMMERCIALLY AVAILABLE TILL 2000
ADVANCED CT/ENTHAINED GASI^lER

LM6000 WITH STEAM TURBINE (LIMITED)
7F CCCT WlTK HRSG (LIMITED)

COSTS VERY SITE SPeCIFIC
COSTS VERY srre SPECIFIC
VARIABLE O&MFOH OWC = tl78/MWH

VARIABLE O&M FOR OWC =»17e/MWH
NOT AVAILABLE BEFORE 2002 - 40% CF
NOT A.VA1LABLE BEFORE 2006 . 63% CF
NOT AVAILABLE BEFORE 2002 - 63% Cf

SOLAfl ONLY CF - 24% (EXCESS GAS FIRED)
SOLAfl ONLY CF - 24% (PILOT PLANT ONLY)

hd
»>
0-
B
§

I
u

?
I
»-..

»)

re
9

^^*
x

g
a
fB

HYDRO:
HYDRO (YALE 3)
PUMPED STOflAGE

4-5 YEARS
45 YEARS

140

100
N/A
N/A

N/A

N/A

YES
YES

15%

30%
$695 N/A

»i.eoa N/A
N/A
N/A

SITE SPECIFIC/PERMiniNG
SITE SPECtFtUPERMlTTtNQ

NOTES;
CAPITAL COSTS INCLUDE AFUDC AT AN ANNUAL RATE OF 7%
CAPfTAL COSTS 1H 1/lWt t
CT RATINGS AflE FOR NOMINAL NET OUTPUTS
COMBUSnON TUHBINE RATINGS AR£ AT 58 DEGREES F AND AT REGIONAL ELEV.
REGIONAL EIEVATION:

OWC ELD/ = 0 FEET pERATE CTS BY 0 00% >
UTAH ELEV « 4500 FEET (DEBATE CT'S BY 15 oa%)
WYOMtNGELEV, a 7000 FEET (DERAT6 CTS BY 23% 2300%»

GAS FIRED PLA^S 1MCLUDE PtPEUME COSTS

»
w
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PACIFICORP - RAMPP3
SUPPLY-SIDE PORTFOUO

TABLE 2 - OWC

^
»
n

OPTIONS:

GAS-FIRED PLANTS:
LARGE CC CT
MEUUMCCCT
LARGE SCOT
MEDIUM SC CT
FUELCEU-(MC)

COAL-f-IREU PLANTS:
HUMTER4-PC
WYOOAK2. PC
GENERIC PC
GENERIC PC
AFBC
PFBC
IGCC

225
150
159
B4

10

N/A
N/A
N/A
N/A
N/A
N/A
N/A

COGENERAPON RESOURCES (TYPtCA^:
COGEN1 48
COGEN2 214

RENEWABLES:
BINARY GEOTHEHMAL
FLASH GEOfTHERMAL
WIND (CURRENT TECH.)
WIND (FUTURE TECH)
SOLAR (THERMAL)
SOLAfl (THERMAL
SOLAR (THERMAL)
SOLAH (SEGS LS-3)
SOLAR (SEGS 13-4}

HYCIRO:
HYDRO (YALE 3)
PUMPED STOflAGE

25
50
50
50

N/A
N/A
N/A
N/A
N/A

140

100

AVERAGE
NET PLANT
HEAT BATE
tBTU/KWH)

,
_7-, sia-

8.234
lt, 33fl
12,505
6.850

N/A
M/A
N/A
N/A
N/A
M/A
N/A

5. 500

8,800

10. 000

10.000
WA
N/A

N/A
N/A
N/A
N/A
N/A

N/A
13,077

soz

00043
00047
OM>65
00071

00039

N/A
N/A
N/A
N/A
N/A
N/A
N/A

00031

00038

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
OB360

EMISSIONS
(LB/MWtfl

PART. C02

O&M
FIXED VARIABLE

($/KW-YF^ ($/MWH)

0.021B
0023B
00329
00363

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

00180

0.0197

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/<

N/A
OSOB3

0.6781
0707

10224
I 1279

00206

N/A
N/A
N/A
N/A
N/A
N/A
N/A

0 BS-2 24

05-1.5

N/A
N/A
WA
N/A
N/A
N/A
N/A
N/A
N/A

N/A
2&060

895
880

1.349
l. iaa

788

N/A
N/A

N/A
N/A
N/A

N/A

N/A

655
809

N/A
M/A
N/A
M/A
WA
N/A
N/A
WA
N/A

N/A
3043

S1000
(1000

t1 00
$1 00

19000

N/A
N/A
N/A
N/A

N/A
N/A

N/A

$5 CM

t500

»62. 00

»&aoo
$950
$950

t51 4fl
S577B
$38.88
.40 03
S37.95

tOOO

$000

SIOO
tl. OO

S3 50
»350
S3 00

N/A
N/A
N/A
M/A
N/A
N/A
N/A

SO 50

SO SO

$2500
$2000
$1820

S1620
SO 00
to oo

SO 00
t468
t4. ia

toao

»1.(M

5
0

Î
u

5i
8-
£>
.-<.
n
Pi

(C
s>
0-

0
0.
n>

0 A M COSTS BASED ON EXPECTED CAPAaTV FACTOfl (COGENERATION COSTS SHARED)
COMBUSnON TURBINES ASSUME 25 PPM N0«
EMISSIONS BASED ON AVERAGE AS-OeuVEHED MOUNTAIN FUEL ANALYSIS
PIANT CAPACmf REFIECTS NET MW OUTPUT RATING

PUMPED HYDRO COSTS REFLECT COAL-FIRED GENERATION (PUMPED HYDflO EFF. - 7fllt)
PUMPED HYDRO O&M COSTS REFLfCT HYDRO OPERATIONS & VARABIE COAL (350 MW GENERIC PQ
COAL PLANT HEAT RATES (MHy) AND EMISSIONS HAVE BEEN AQJUSIED 3.S% TO ACCOUMT FOR AVERAGE VALUES
NATURAL GAS HEAT RATES (HHV) AND EMISSIONS HAVE BEEN ADJUSTED S% TO 7. 5% BASED ON tMTERMEUATE/PEAKING USE
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PACIFICORP - RAMPP3
SUPPLY-SIDE POHTFOUO

TABLE 3 - UTAH
"a
(B

OFTIQNS;

GAS.FIREO PLANTS:
LARGE CC CT
MEDUMCCCT
LARGE SCOT
MEDIUM SGCT
FUEL CELL (MC)

MW
CAPACin

AVERAGE

NET PLANT
HEAT RATE

(BTU/KWH)

191
128
135
68
10

7. S18
B. 234

1t,33fl
tZ. 505

fl.850

£02

0,0043
00(M7
0. 0065

00071
00039

EMISSIONS
(LB/MtWfl

PART. 002

0021B

0023&
ooaza
00363

N/A

OB781
07427
I 0224
1 127&
0 0208

895

MO

1. 349
I.-IBB

768

O&M
FIXED

(S/KWYfl)

ilD. OO

110 00
$100
$1 00

$SQOO

VARIABLE
(t/MWH)

t)00
»1 00
t350
t350
S200

s
>n

COAL-FIRED PLANTS:
HUNTER 4 - PC
WYODAKZ-PC
GENERIC PC
GENERIC PC
AFBC
PFBC
IGCC

400
N/A
155
331
152
152
204

10.300
N/A

10,123
9.BS9

10.338
e, t7d
B.058

OS072
04968
05072
0.486B
10350
08212
D 0931

01S21
D. 1*49
0. 1S21
01448
0. 1552
0. 1346
00290

2. 121B
20700
Z12W
20700
1.5525
1 3766
03002

2, 102
2.048
2. 102
2. 049

2, 148
1,913
1.828

$2075
(2075
¥32, 18
»3216
$32 t6
»32 IB

(3940

$D24
tO 24
$024
SO 24
SO 50

M.SO
$100

5i
0

I
s

COGENERATION RESOURCES (TYPICAy:
COGEN1 39
COGEN2 1B)

RENEWABLES:
BlMAfllV GEOTHERMAL
FLASH GEOTHERMAi.
WIND (CURffiMT TECH.I
WIND (FLTTURE TECH)

SOLAH (THERMA4
SOLAR (THERMAL
SOLAfl (THERMAl)
SOIAO (SEGS IS 3]
SOLW (SEGS LS-4)

25
50
50
50

\oa
100
200

80
80

5. 500

B.800

10.000
10. 000

H/A
N/A
N/A
N/A
N/A.

11.700
tl, IQQ

0,0031
0. 0033

N/A
N/A
N/A
N/A
NfA
N/A
H/A

000057
0.00057

00160

00187

N/A
M/A
N/A
N/A
H/A
N/A
ti/A

oooea

0.0028

OB6-224

0.5-1.5

N/A
WA
N/A
N/A

N/A
N/A

 A
aoa

ooa

655
808

WA
N/A
N/A
N/A

N/A
N/A
WA
iia
118

t500
$500

$6200

$5800
t950
$950

$51 48

(5779
$38 BB

(4003
t37/a5

SO 50
1050

$2500

(2000

$1820
»1620
$000
to oo
$000
t46fl
t4ia

m

I

0

s-

HYDRO:
HYDRO (YALE 3)
PUMPED STORAGE

N/A
N/A

N/A
t3,077

N/A
08360

N/A
0. 2083

N/A
2906Q

N/A
3043

$000

to QO
SO 80
»104

NOTES:
0 & M COSTS BASED ON EXPECTED CAPACITT FACTOR (COGENEHATK3N COSTS SHAOEO)
COMa^-^S^lON TURBINES ASSUME 25 PPM NOx
EMISSUNS BASED ON AVERAGE AS-DEUVERED MOUMTAIN FUEL ANAtYSIS

PIANT CAPACtP/ REFLECTS NET MW OUTPUT RAT1NQ
PUMPED HYDRO COSTS REFL£CT COAL-FIRED CENERATION (PUMPED HyDRO EFF. » 78%)
PUMPED HYDRO O&U COSTS PEFIECT HYDRO OPEn^tOMS & VAR Bl£ CQU, (MO MW GENERIC PQ
COAL PLANT HEAT RATES (HHV) AND EMISSIONS HAVE BEEN ADJUSTED 3.5* TO ACCXXJWT FOR AVERAGE VAtUES
NATURAL GAS MEAT RATES (H /1 WO EMtSSIONS HAVE BEEM A&1USTEO S% 10 T 5% BASEO ON tNTEnMEUATE/PEAKlNG USE
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PACIFICORP - RAMPP3
SUPPLY-SIDE PORTFOLIO

TABLE 4 . WYOMING
hd
pl
n

OPTIONS;

GAS-FIRED PLANTS:
LARGE CCCT

MEDIUM CC CT
LARGE SCCT
MEDIUM SC CT
FUEL CELL (MC)

MW
CAPAQTV

173

116
122
62
10

AVERAGE
NET PLANT
HEAT RATE

(BTU/KWH)

7.516

B.234
11.336
12, 505
6.850

0,0043
00047
00065
00071

0.0039

EMISSIONS
(LB/MWH)

PART.

00218
00239
00328

00363
N/A

NOx C02

OB7BI

07427
10224
1 1279
0. 0206

895

880
1, 349

1.4BB
788

FIXED

(S/KWYRI

(1000
(10.00
S100
$100

$9000

VARIABLE

(t/MWH)

tioo
tt.tM
t3&0
(350
$200

?

Î
u

COAL-FIRED PUWTS:
HUNTER 4-re
WYODAK 2 - PC
GENERIC PC
GENERIC PC
AF9C
PF6C
IGCC

N/A
320
153
327
152
158
204

N/A
It. BOO
10.B12
10,539
10.959
6,262
9, 182

N/A
06314

06521
06314
1. 3041

1 1075
0 1139

N/A
0. 15S2
0. 1625
0. 1552
o. iesfl

0, 1387
0.0445

N/A
2214B
22687
22149

16157
1 3B69

03002

N/A
2,314
2.373
2. 314

2. 401

2. 042

1. B28

$2075
12075
$3218
$32 18

»32 18

S32 16

saato

W 24

1*024
'S024
$024
$050
$050
$100

51
n

I
n
!"

COGENERATIQN RESOUHCES (TYPICAL);
COGEN t N/A
COGEN 2 N/A

RENEWABLfS:
BINARY GEOTHERMAL
FLASH SEOTHERMAL
WIND (CURRENT TECH.)
WIND (FUTURE TECH)
SOLAR (THERMA4
SOLAR (IHERMA4
SOLAR (THEHMA4
SOIAR (SEGS LS-31
SOLAR (SEGS LS.4)

N/A
N/A
50
50

N/A
N/A
N/A
N/A
N/A

N/A
H/A

10, 000
10,000

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
WA
N/A
N/A

N/A
N/A

(6200

t5800
»B50
$950

t51 4fl
$5779
$3888

N/A
N/A

N/A

M/A

t2500

$2000
t1B20
SIB20
$000

SDOO

SO 00
N/A

N/A

m
3
D.

0
p.
ro

HYDRO:
HYDRO f/ALE 3)
PUMPED STORAGE

N/A
N/A

N/A
13. 077

N/A
08360

N/A
02083

N/A
290GO

N/A
3043

(000
*000

$080

t1 04

NOTES:
0 A M COSTS BASED ON EXPECTED CAPAUTY FACTOR (COGENERA710N COSTS SHAHEC»
COMBUSnON TURBINES ASSUME 25 PPM HCht
EMISSKWS BASED ON AVERAGE AS-DEUVERED MOUNTAIN FUEL ANALYSIS
PLANT CWACHY REFLECTS NET MW OJTPUT RATING
PUMPED HYDRO COSTS REFlfCT COAL-FIRED GENERATTON (PUMPED HYDRO EFF. = 7fl%»
PUMPED HYDRO O&M COSTS REFLECT HYDRO OPERATIONS » VARIABLE COAL (350 UM GENERIC PC)
COAL PLWT HEAT RATES (HHV) AND EMISSK3NS HAVE BEEN ADJUSTED 3. 5% TO ACCOUNTT FOR AVERAGE VALUES
NATURAL GAS HEAT RATES (HHV) AND EMISSIONS HAVE BEEN ADJUSTED 6% TO 7.5% BASED ON INTERMEdATE/PEAKIMG USE
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PadfiCo RAMPP-3 Technical A ndix: M delin Pa eft 7-16

PacifiCorp
Internal Correspondence

To: IMP File

From: Laren Hale

Subject: Transmission Modelin

Transmission costs have been grouped into four transmission groups
Resources with existing transmission fadlities $0.
Resources in remote locations (large) $60.
Resources in remote locations (small) $120.
Resources in very remote locations (small) $212.

Source is Transmission Assumptions and Estimates for RAMPP III, dated
February 24, 1993. Attachment #6A - Intra-bubble transmission for peaking
units. Assumed 50 miles to transmission interconnect.

Resources in remote locations (large)
$23,926 million / 400 MW = $59.82 / kW OWC
$23,718 mUUon / 400 MW = $59.30 / kW Utah
$23,758 million / 400 MW = 59.40 kW Wyoming

$60.00 / kW Rounded

Resources in remote locations (small)
$24,606 mUlion / 200 MW = $123.03 / kW OWC
$23,913 mUIion / 200 MW = $119. 65 / kW Utah
$24,430 mUlion / 200 MW = 122. 15 kW Wyoming

$120.00 / kW Rounded

Assumed remote location plus 200 miles.

Resources in very remote locations (small)
$68,800 mUUon / 500 MW = $138.00 / kW Rounded

2/3 of remote transmission = $ 92. / kW
120. kW

$212. / kW

Ijh IFM Notes March 15. 1994



PadfiCo RAMPP-3 Technical A endix: Modelin Pa eft 7-17

PACIFICORP
PltORC POWER LTTAM POWER

IKTEMM COIWStW.vaENCe

Date: September 7, 1993

To: Hui Shu, 424 PSB

From: Mark Paul, 1226 PSB
^s

Subject: RAMPP 3 Resource Costs - Social Discount Rate

Financial Analysis has updated the June 28 annual revenue requirement
factors for RAMPP 3 resources to based on a 6.5% nominal and 3.0% real

social discount rate. The revised factors for each plant type is as follows:

Real Carrying Charge Depreciation
Plant Type @ 8, 8% @ 6.5% Ul£

Coal Plants 8.32% 7. 13%
Cogeneration 8.95% 7.96%
Combined Cycle 8. 95%- 7. 96%
Oeothermal 9.48% 8. 61%
Hydro 8, 12% 6. 84%
Simple Cycle 9. 16% 8. 30%
Solar - 9. 84% 9. 31%
Wind 9. 84% 9. 31%

45
35
35
30
50
30
20
20

Useful
Ll£s

45
35
35
30
50
30
20
20

MACRS
Tax Life

20
20
20
20
20
15

5

5

Details of these calculations are attached. The attached revenue

requirements are based on an incremental cost of capital of 10. 43% and a
36.91% combined income tax rate. "Real" and "nominal" levelized first year
revenue requirements were calculated using a discount rate of 8. 8% or
6. 5% and an inflation rate of 3.4%.

If you have any questions, please call me at Portland 5072.

Attachments

c: C. Aaberg, 1226 PSB
S. Sayler, 1226 PSB
D, Swan, 1226 PSB
B. Versari, 1226 PSB



Fuel Costs in Nominal Cents per MMBTU
Potentul

Year Ut*bCnd WyoCnil ComUntd

UCL WCL Wat

LowCuFriu MtdiumCuPria Hi tiGaaPTicc

Paka- Cbinlanul Peaker Combined PtNto ConAuiBd Poker Ccimbfncd Pflika Combined Ptakcr
West But Eut WCT* West Ea*t Eut Wut West Eaat EM*

Ciolheimal Unit*

Low Mcd Hi h

1.71ft 378% 556%

19W
l9»
1996
)9?7
1998
1999
2000
2001
Men
2003
2004
2006
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
MU
Ml?
2018
M»
WStt
2021
2022
M23
2024
2025
Mas
MZ7
ws
2tQ9

2030
2031
2032
2tB3
20M
2035
2036
2037
203B
2039
30W
2041
20*2
20t3

NPV
LwJfaed

52^
51.0
55.8
57.7

59.7
61.7

63.8
66.0
66.2

70S
72.9
75.4
78.0
80.6
0.4
f6.1
89.1
92^
96-3
9SS

101.9
106J
ioa.9
112.6
116 J
120.4
124J
IM.7
133.1
137,6
1423
147J
152^
1573
162.7
168^
173,9
179.9
186.0
19Z3
198.8
205.6
212.6
219S
227J
235.0
2<a.o

2513
250.8
2*8.6

1^87
52 JO

4*JS
UA
W3
51A
53^
55A
58.0
60.6
633
6A.1
W.O
72.0
75^
785
82.0
ISA
B9.4
113-3
975

wi-a
106-3
110.9
115.8
120.9
1263
131.9
137.
143.8
isai
156.7
163.6
170.9
178.1
1863
1M5
2U3.1
21ZA
231.4
231J
141,4
252.0
2632
274.8
286.9
299.6
31Z8
3KA
M1A
356.0
371.8

1, 122
S3JW

256.0
l*B.t
28IJ
29SJ

31»A
3ZtA
3W5
355.1
370A
387.1
40*J
4223
4tU
461^
4S2J
5043
SffS
551.9
S77A
fiOt-6
633.0
662.9
«X3
727.4
7(2J
788.7
837.1
SI7S
920.0
964A
101U
1061^
1113^
1167.9
122S.<
12»5.»
IM9S
1416.4
14B6A
1560A
1638.6
I720J
1BOA5
IW7.1
1992J
WHA
2197.7

230B.4
24M.9
»t7J

6.771

3Z&28

222.0
B33
245.1
TBIA
2TO.7

2M5
298.9

3I2J
3263
3*1.1
356.7
373^
39Q5
401.7
127.9
*wa
W9J5
491.9
515.A
5*05
566.7
5M-3
623.4
6M.O
686J
720J
756S
703.7
B33J
S75.1
919.1
965.4
1014.1
1065.4

11M-5
117AJ

123&.1
1299J
1365.7
14355

ia».)
15865
166B.1
1753.9

ItHl
liWJ
3B09.*

2144.7
2255.6
2372.4

6/163

291^8

231.0
2U.6
25<A
3S7S

281.0

»S.l
309.9
324.7

3W^
35&5
3?3.7
391.7
41U.7
430.7
451.7
<73A
497.D
521.4
517.1
574.1
6025
632.4
W3A
696A
731A
768.1
aotA
SWJD

 

93
934^
W13
IOBOJ
1082.7
1137.4
1191.9
1255.4
Ul».0
13B5.9
I45U
1S305
1608.1
1689.9
V76JO
186&S
1961.7
2061^
2167.1
2277J
23!X3
ZSltiS

*.«w
307.69

23&0
2*7A
2W.I
273.1
2W.7
»l.O
316.0
33U
3ttJ
363-3
380L7
3S9JO
4182
438.4
459.7
U2.0
506J
saoj
5S6J
S835
612J
6U-5
ff4.2
707.6
742.7
779.7
aid 5
8»J
9B2J
W7A
9M.8
1M4^
Ifms
1152.4
1210-5
U71S

U35A
1409.1
1474.1
l5t8.7
1627.1
I7WA
17963
1887A
I9B35
20B43
2IW.1
2301.9
M19J
3542S

6^08
31U5

256.0
773.9
291.1
3WJ5

33IJ
353.*
377J
400.7
426.0
453.1
4613
513.4
546.9
582.9
621.4
te2.»
7013
751.9
ao6,i
S&1.0
919.9
983.1
1060A
1123.7
120I.»
1285.7
137SA
1472,1
1575.7
i(a&.»
1306.1
J934.1
wnA
22U-8
2376.9
2546.6

372B.7
2924.1
3133.B
335SA
3600J
3S59A
4137.4
4436JB
4?56JB

50995
54WJI
5863A
6288.4
6744.0

10^51
A92J59

222.0
2^.8
254.7
272.?
292.4
3t3J
335.6
357.7
3SI.6
was.
4M.7
461-*
*9fcl
S30.4
567J
W6.7
649^
694.9
?44.0
7%.B
8535
9l*J5
WO.O
1060.4
1)26.0
1207-2
12M5
13M-3
1-W9.0
ISW^
1713.4
1SMJ
1972-3
21 U3
2270.9
2437.0
2615.4
2807.0
30U.7
3033.6
347DA
3725-5
39W.U
U92.6
4607.9
A9WS
5309.9
S7002
6119^
65W.O

9346
458 J?

Z31.0
247.1
264.4
uu
302.6

333.»
346A
37U
39SA
42Z5
451.6
4A2.9
S1U
5S23
590.9
6323
t76^
724.4
77SS

630.4
U93
952.6
1020A
1099^
11713
1255.1
1345.0
I441A
1545.1
l(SU
1775J
19085
sows
21882
234A.4
2516.1
2698^
28S3A
3103^
332B3
3569J
3a2iJ
4106.9
W62
4725i4
sows
5137.7

58333
6257^
67UL4

9^S7
474. 95

236J)
252J
2WJ
2M.4
aw-4
329A
3SZ7
37^5

402.0
4293
*58A
490.1
523A
560.0
598.9
MOJ
W53
?33J
784.7
8».9
899.1
962.6
1IOIU
iiotja
1182.4
1266A
1357X1
14S3.9
15S7.9
16695
1799.1
1917A
2055.4
23033

2361.9
j.'sas
2711A
29WM
3121.1
33467
35B8A
3M85

4U7J
W263
4747J

SW1S
W0.9
5857.4
QS13
6739.1

9,991
47V.95

256.0
276.S
2W5
324.1
350.9
380.1
411.8

«4.4
180.0
518.9
561.4
607.7
esaj
713-S
773.7
S39S
9\\3.
989.6
1075.1
1168.*
1270J
13815
1502.8
163S3
1779.?
19377
2t09.9
2298.0
2503J
2727.1
2971A
3231^
3529.7
3M7A
4W.6
4573J
49M.7
5437.9
5930.4
M6S.O
705t.7
7695.1
S394.1
ns?.o
9989^
10OT8.7
IIN0.8
IW73.7
H155A
15M5.7

15.470

7*3. 61

222.0
241.7
263.1
286J
312.1
339.9
370^
4015
435.6
473.0
513.9
558.6
w^
661.0
719.4
783J
6S3.2
929.&
1013,0
1104^
1203.9
1312.9
1431.9
1561.9

1704.0
18593
2018.8
2214.1
21165
2&37J
2878.9
3142.6
3430.6
3745.1
4098.6

4U3.8
4B73.4
532Q^
5809J
6342.7
W&2
7561-2
B255.&
W13.9
984U
107*5.7
11732^
12B10.0

13086.4
15270.7

14.772
70C. A1

231A
251D
273A
296-5
322J
3505
3B1^

413.9
+t95
isa.i
530JB
577^
627.7
6S2.9
7A32
808.9
880,7
959.0
10MJ
113f7,9
1239.7
1350.9
I472J
t60<-7
I749J
1907.1
2079.4
2267.4
2472.6
26%.*
2M1.1
3207.9
3499-2
3817.1

41M.1
4542-B
4956^
5407.4
5899.9
6U7.4
7024.1
76645
B3635
91265
99S92
IEH6&2
11860J
12943.1
H12S.1
150&1

15,112
725. 98

236JO
256-1
278.1
3ma
32S.1
356.<
3873
CQ2
456fl
495.1
537A
584.4
t3S3
690A
751^
8172
S892
967.9
10S3.7
11473
12195
1361^)
»827

16155
17605
1918.7
20913
22797
2485A
2709 JB
29517
3332JO
3513^
3S32.1
4I79j6
4558.9
<972^
5«2<A
59I7J
6455^
70U2
7684J
8383.9
9M75
998UO
10890J
liaaaA
12967J
Ml50i>
15440.9

15^16
730.98

190J
199S

210.1
231JO
232.4

244.4
2S7.1
270,4
2843
2W.O
3W5
3307
M!S
3&5A
384,7
«MA
4255
4475
470A
4M.9
5205
547.4
575.7
6055
A36^
669.7
70t3
740.7
7790
819^
tol5
906.1
952.9
1002.1
10S3.9

1108.4
1165^
1225.9
12893
1355.9
uus
1A99J
1577J
1656S

1744.4
1834A
1929.4
MB9.I
21MS
2244J

5^02
26432

190^1
203.9
218A
2MA
251,9
2703

290.1
3UJ
334.1
36&2
384J
412A
443.0
4753
510.1
547.4
587A
6303
676J
725A
77BA
S3S.7
896A

962.4
10327
110BJ
1189^
1276.1
1369J
1169.4
1CT6A
1692-]
IB157
IM8.4
20WS

2213A
2407A
2583A
2772.4
2975-0
31%-4
31253
3676.1
3W£
4233.1
454Z5
4S74S
52305
5613A
6023^

8^38

04. 98

190.0
207.4
S&A
247.1
269.7
2943

3213

350.7
382.7
117A
456.0
497.7
5*3.2
sna
M7J
706.4
771.0
841A
918.6
1002.6
1QM 3
1IMJ
1303.7
1423.0
1553^
1695^
1S50-4
2019J
22045

2406J
26263
2866.6
3128.9
3415^
3727,*
<068.7
4440.9
4B47J2
5290.7
5774.7
6303S
68797
7509.1
8)96J
BM6.0
«7Mj

10657.9
11A32.9
126973

. 13858.9

133*4
641. 03

Wind

1.251

120A
125.6
1315
137,7

141J
150.9
IS8.0

165.4
I73J
1813
189 J8
1987
208.1
217JS
228.0
238.7
249.9
261.7
273.9
286^
3003
3I4J
329.1
M4.5
360.7
377.6
395.4
413.9
433J
453.7
475.0
4972
520.6
545.0
570A
5973
625.4
tei.7
6SSA
717A
7513
7865
823.4
862.1
W25
944.9
989J
10357
10842
1135.]

3,16&
15230

y
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Pa 'flC r RAMPP- Technical A endix: M d Un Pa e#7-2

PacifiCorp
Internal Correspondence

Date: Jllly9, 1993

To: IPM File

From: Laren Hale

Subject: Wind Resources

Jim Henry and I talked wicR Craig Schnabel X5630.

Wind Modeluig
The Foote Creek project has come in at $1,227 in 1996 dollars. This should be
discounted to 1994 dollars by 3.4% ($1, 148 round to $1, 150). When asked about
difference in cost between OWC and Utah / Wyoming, he indicated that the
capital cost difference was the cold weather package which we esdmated at $30
per kW. The $1,227 includes transmission costs and substation ($8.9 million
for the project).

Foote Creek generation kWh per kW is 35.5% which is a good approximation
for fuhire plants in Utah and Wyoming. Winds are less in OWC and should
be modeled at 28%.

Maintenance of the wind is covered by contract at 11.4 mills/kWh in 1991
dollars plus inflation or 12.6 mills in 1994 dollars. This indudes all O&M
including wind generator replace in case of failure.

Wind Tax Credit
The tax credit is 1.5 cents per kWh for each kWh generated during the first 10
year of wind operation. To get the credit, the plant must be built by July I
1999. For our modeling purposes we will present value the tax credit impact
and deduct the amount from capital costs. The calculation was made in the
Excel sheet "Foote Creek Tax Credit" and is $400 per kW. (See attached)

Ijh IFM Notes Mudl 3, 1994
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Padfi o RAMPP-3 Techni al A endix: Mod lin Pa e# 7-22

PacifiCorp
Internal Correspondence

To: IPM File

From: Laren Hale

Subject: Co eneration Modelin

Per conversations between Jim Henry and Tom Ramish, IPM cogeneration
should be modeled into two type Cogen 1 (small unit, high capital cost, low
heat rate) and Cogen 2 (large unit, low capital cost, high heat rate).

Cogen 1 is based upon LM6000 with waste heat boiler & steam turbine

Cogen 2 is based upon 7FA CCCT similar to Hermiston

State Unit

OWC Cogen 1
OWC Cogen 2
UT Cogen 1
UT Cogen 2

Capital
Cost
$1,100

663
$1^93

779

Heat
Rate
5^00
6,800
5^00
6,800

Annual
Max

160
470

39
210

Total
Max

320
1320

39
420

Fused O&M is assumed to be 50% of the cost for a combined cycle combustion
turbine ($10. 00 x 50% = $5/kW). It is assumed that the host product would
picked up some fixed O&M costs.

Variably-O&M costs are assumed to be .5 mills per kWh.

Ijil IPM Note! Much 15, 1994



PadfiCor RAMPP-3 Technical A endix: Modelin

PacifiCorp
Pa e# 7-23

Internal Correspondence

TO: IPM File

From: Laren Hale

Subject: Coal Modeling Capital Cost

In ordsr to reduce the number of potential units to save computer run time, several units were
consolidated. Listed below is the calculation for the Coal Units

Pulverlzed Coal
UNIT
Name

Utah Hunter 4
Generic Small

Generic Large
Total

Unit
Size

400
155
331
886

Unit
Ca Cost

1, 596
2, 321
1, 789

Average Cap Cost 1590314 / 886

Wyoming

UNrr
Name

Wyodak 2
Generic Small

Generic Large
Total

Unit
Size

320
153
327
800

Unit
Ca Cost

1, 881
2, 360
1, 805

Average Cap Cost 1553235 / 800

Weighted
Ca Cost

638, 400
359, 755
592, 159

1, 590, 314

1, 795

Weighted
Ca Cost

601, 920
361, 080
590, 235

1, 553, 235

1, 942

Fluldlzed-bed Combustion
UNFT
Name

Utah AFBC
PFBC
Total

Unit
Size

152
152
304

Unit
Ca Cost

2, 328
2, 580

Wyoming

Average Cap Cost 746016 / 304

UNrr
Name

AFBC
PFBC
Total

Unit
Size

152
152
304

Unit
Ca Cost

2, 298
2, 413

Average Cap Cost 716072 / 304

Weighted
Ca Cost

353, 856
392, 160
746, 016

2, 454

Weighted
Ca Cost

349, 296
366, 776
716, 072

2, 356

Source: Generation Engineering April 1993 Revision 1

llh [IPM Documentation File]Coal Units 31VU 8:52 AM



Padfi o RAMPP-3 Technical A ndix: Modelin Pa eft 7-24

PacifiCorp
Internal Correspondence

To: IPM File

From: Laren Hale

Subject: Modelin of Fum ed Stora e

Per conversations between Doug Spalloine and Jim Henry, and
documentation provided by Doug Spalloine. Documentation is the Lorella
Pumped Storage Project prepared by Energy Storage Partners dated April 1993.
Price are assuming a Pacific owned unit.

Pumped Storage capital costs are about $770 in 1993 dollars. Round to $800 in
1994 for RAMPP-3 purposes. Costs indude transmission to the grid.

Expected useful life should be comparable with Hydro.

Fixed OScM should be about $10 m 1994 dollars.

No variable O&M since O&M costs do not vary significantly with production.

Cycle effidency is 78%.

Pumping Effidency is 88%

Forced outage should be about 4%

Ijh IFMNola M«rch 15, 1W4
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IPP 1

TO: PacifiCorp Executive Officers
RAMPP-3 Advisory Group (RAG)

-A
FROM: John M. Goroski -*I"^J

DATE: January 27, 1992

RE: Role of RAG and Objectives of R&MPP-3

I have attended the last four meetings of the RAMMP Advisory Group,
and like many participants of RAG, I have major concerns about the
objectives of RAMPP-3 and the role of RAG. At the October 2, 1992
RAG meeting, several participants presented their concerns. Most
of these concerns address the interpretation and implementation of
the least cost plan (LCP) and have important implications on
corporate decision-making policies.

1) What is the relationship between the LCP process and the
planning process that drives the corporate goals?

2) Does management of Paci-fiCorp take the LCP process seriously,
because there is very little evidence to show any connection
between the LCP process and management decisions?

3) What factors were considered and how were these factors
evaluated in PacifiCorp decision making process?

4) Can a productive working relationship be developed between RAG
and the company?

5) Why aren't some of RAG'S suggestions followed?
6) Why aren't more of PacifiCorp's decision makers attending the

RAG meetings?

I believe these concerns can be alleviated by expanding the current
role of RAG and by explicitly specifying the objectives of RAMPP-3.

The role of RAG should be to review the development of RAMMP-3, but
more importantly, advise PacifiCorp on the broader issues of
interpretation and implementation of their LCP. This advice should
have direct implications on corporate decision making policies.

Currently, RAG gives advice primary on model development. I
believe that advice on model development is better suited for
specialized subgroups. Further, I believe that RAG should be more
concerned about the interpretation and implementation of LCP
findings, as well as how these findings are incorporated into the
company's decision making process. I do not want this statement to
be construed as micro-management, but rather, as responsible and
thorough advising from PacifiCorp's RAMPP Advisory Group.
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I-pr°pose^that we. (J'_acifiCorp's ^LCP group and other RAG members'
expand the role of RAG through the following ways".

1) I propose that RAG expand the scope of issues that
discussed at RAMPP meetings.

a) Issues__such. as decouPling> loss revenue adjustment
measures, and merger and acquisition policies should'be
dlscussed. I understand that these issues may be
?-_??^e<lAI l.

-.
?ther . forulns' But because PacifiCorp has

service territory in seven states and because of the
diverse nature of the regulatory policies" in "those
states, the diverse nature of RAG provides an ideal forum
for the discussion of such issues.

b) Establish a work plan that meets PacifiCorp's LCP needs
while allowing for thorough and complete discussions on
other issues that are of importance to RAG participants.

2) I^propose that an independent-mutual facilitator conduct the
RAG meetings.

a) The^facilitator would write formal comments for RAG which
c°uld. _then be sent to PUCs/PSCs, as we~li~-as"~to
..?^^55P A..top~leyel. manageiiient. RAG participants
would be certain their concerns were heard without
putting PacifiCorp's LCP group members in - an
uncomfortable situation. This does not exclude RAG
participants from dissenting on particular LCP issues."

b) The_. _facilitat°r would. allow for a more independent
adv"°ry group and would allow RAG the opportunit. y to
increase its credibility as an advisory group.

Agaln:-_x_understand that RAS is an advisorY group and not a
decls.i°n-making. gr°.up'. But. i£ RAGis going to take-the LCP'process
seriously, and for that matter, make ourselves credible, we must..

) advlse not . °nly-_on model development through sped
subgroups, but MORE IMPORTANTLY, 'advise Paci£iCorp~~on'~the
interpretation and implementation of the LCP with'the more
diverse RAMPP Advisory Group;

2) convince PacifiCorp's top-level management to also take the
LCP process seriously.

^n--.°rder_t° acc°IIIPli.sh this, the LCP must explicitly address
PacifiCprp. s, the various states' LCP rules, and^o-ther"-i'nterested
RAG^members^ multiple objectives. We (PacifiCorp's"LCP-group-and
?^ ?5.. ?^G, membe^s. ) have an °PP°rtunity to develop RAMPP-3, so that
^_c?^d^^se<^ bj. top-m.anagement °f PacifiCorp, while satisfying
^-?^9S-^}?5 , °£ the various states. This would not only benefit
PacifiCorp's investor and customers, but would avoid the
drawn out rate case, siting act, and FERC processes.
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I propose that RAG explicitly list and include in the RAMMP-3 the
^f^t?^^-n. ^ed.T:i. to satisfy the multiple objectives of PacifiCorp,
the various states, and other interested RAG members. I do not
want this to be confused with PacifiCorp's Multi-Attribute Trade-
Off Discussion Paper (Draft 1/18/93), which identifies scenarios
using alternative strategies, futures, and sensitivities, i
believe that title should be changed because it may be confused
with what the least cost planning community refers to as the muiti-
attribute decision rule. The multi-attribute decision rule is an
???^S^-^i?^ ?f_w?^9hte^ criteria needed to satisfy the-multipie
objectives of the LCP. Further, I propose that the scenarios"that
are analyzed be ranked and summarized according to each category in
the multi-attribute decision rule.

As for Montana, the multi-attribute decision rule should include at
a minunuin those objectives listed in 38. 5. 2007 ARM. ---More
specifically, the objectives that should be included are customer
^?^Trns^-..<?wner c°ncerns' uncertainties of load, fuel quantity and
price, DSM quantity, and economy sales price, environmental,
transmission, reliability and debt equivalent equity. I believe
these are important issues that warrant a group discussion as soon
as possible.
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John M. Goroski

Montana Department of Natural Resources
and Conservation

1520 East Sixth Avenue
Helena, Montana 59620-2301

Re: Your letter dated January 27, 1992[3]

Dear John:

Thank you for your January letter discussing the role of RAG and
objectives of RAMPP-3. We will allow time on the March 12 RAG
meeting agenda for discussion of the issues you raise. This letter is
to respond in writing to your letter, consistent with the Company's
commitment to provide written responses to letters from RAG
participants.

You suggest expanding the role of RAG and explicitly specifying the
objectives of RAMPP-3. You also suggest that PacifiCorp upper
management does not take the RAMPP process seriously.

The role of RAG is to be an advisory body for the Company's least
cost planning effort. It deals with issues of DSR resource cost and
availability, supply-side resource cost and availability, renewable
resources, discount rate, gas prices and related matters, load
forecasts, modeling, analysis strategies, and others. Issues often
arise which may be related in some way to least cost planning, and a
particular Commission will open a proceeding to address that issue,
which may include workshops and/or a collaborative process. The
Company believes that this is appropriate. RAG cannot address
every issue of concern to all of the participants. First, RAG should be
limited in scope so that those whose interest is limited to least cost
planning can spend their time most efficiently. Second, RAG should
be limited in scope so that the least cost planning process can occur
on a timely basis (every two years).
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The objectives of RAMPP are to develop a document which is useful
to both the Company and the various state regulatory Commissions.
This document identifies the process, input assumptions, analysis
framework, long-range resource plans under alternative futures, and
a two-year action plan. The RAMPP process becomes the framework
used by the Company in its evaluation of alternative resource choices
that become available as the future unfolds. The Company uses a
multi-attribute perspective in developing resource plans, which
includes minimizing revenue requirements, minimizing total resource
costs, providing reliable service, achieving efficiencies, meeting its
environmental responsibilities, achieving flexibility and diversity in
resource choices, and fostering innovation. The final action plan is
not intended to be a roadmap, rather, given an uncertain future, it is
a framework to assist in decision making.

I can assure you that PacifiCorp's upper management does take the
RAMPP process very seriously. We include officers in RAMPP
meetings whenever possible. Mike Henderson, Vice President of
Community and Energy Services, presented material and invited
questions about the Company's DSR programs at the January 29 RAG
meeting. Chuck Adams, Senior Vice President of Power Supply, will
discuss the Company's coal plant strategy at the March 12 RAG
meeting. Harry Haycock, Senior Vice President and Chief Engineer
will discuss the Company's efforts to achieve efficiencies on its
transmission and distribution system at the April 23 RAG meeting.
In addition, the Company's senior management regularly reviews
RAMPP progress; uses the RAMPP framework, including avoided
costs, for ongoing resource decisions; incorporates RAMPP conclusions
in its strategic planning; and incorporates RAMPP action plan items
in the operating plans of the various affected departments.

Thank you for your thoughtful letter, and for the discussion it has
engendered. The Company welcomes open review of its RAMPP
process and inputs.

Sincerely,

NE/ja

Nancy Esteb, Manager
Integrated Resource Planning
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.'orking far a sustamable energy future

Date: January 29, 1993

To: Nancy Esteb
Pacific Power

From: Melanie Proctor
SEA Of 0

Re: Response for RAMPP-3

In the last meeting, you requested our response recommending the
number of scenarios and sensitivity studies to be analyzed. You also
requested that we recommend the objective function and
methodology to be used in selecting the preferred alternative.
Finally you promised that the Company would provide a written
response to any other questions we might raise.

1. Number of scenarios and sensitivity studies.

The number of scenarios suggested in your MATO discussion draft is
clearly too large for a reasonable planning process. Furthermore,
the scenarios suggested do not always appear to make sense. We
suggest that the analysis focus on "random walk" simulations to
investigate the uncertainty in major growth and fuel price
assumptions and with sensitivity comparisons against the base case
for most of the resource questions proposed. We recommend the
following:

(a) Base case should be retiring existing coal plants, high level of
DSR, strategic level of renewables including externality costs,
medium high load growth, medium gas costs and reduced costs for
future renewables.

(b) With regard to the other sensitivities you propose:

Retaining existing plants should be examined as a supply side option,
with inclusion of externality costs. Scenarios are not needed.
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Levels of DSR can be examined as sensitivities from the base case.

Allowing the model to pick any amount of coal is meaningless unless
the externality cost is included, sensitivities are not needed.
Sensitivity of the refurbish cost being low/high can be applied. This
option is particularly important given the likelihood of a carbon tax.

Examining the impact of high/low load growth and gas prices is an
important part of the uncertainty analysis. These uncertainties
should be explored fully with a number of random walk simulations

(c) Reduced cost for renewables is likely. Pacific should be prepared
to provide a technology forecast for future renewables that
recognizes technology trends just as the load forecast recognizes
economic trends.

(d) Additional resource options must be included such as setting
rates to encourage conservation. Pacific should examine the effect
of hookup fees and inverted tailblock rates as sensitivities.

(e) Ramp-up rate of DSR programs has been previously mentioned as
a sensitivity case. Run the base case with high and low ramp-up.

2. The objective function should minimize societal costs including
externalities. For that reason, the base cannot ignore externalities.
The methodology should apply a post-tax discount rate to present
value costs. This means that tax treatment should not be included in
program costs, as was done in RAMPP-2. Since the resources are
long-lived, care must be taken to include the full end effects of
actions that extend past the planning horizon.

3. Other questions.

Please explain the current status of the Montana agreement between
Pacific and NRDC. Is the stipulation still in effect? Have the
requirements been accomplished? One of those requirements called
for reconsideration of inverted rates when Pacific was within three
years of a resource acquisition. Based on the resource plans from
RAMPP-2, isn't it time to begin that reconsideration?
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March 3, 1993

Melanie Proctor

Solar Energy Association of Oregon
027 SW Arthur Street
Portland, OR 97201

Re: Your Letter dated January 29, 1993

Dear Melanie:

Thank you for your January letter regarding the Company's
recommended study plan for RAMPP-3. I will respond to each item
in your letter separately.

The number of scenarios suggested in our MATO discussion draft is
too large.
Response: We recognize that 200 separate scenarios appears large,
but other panics believe it is much too few. Although the number of
scenarios exceeds 200, a large number is needed to take advantage
of the multi-attribute approach to finding the robust strategies which
lead to minimizing emissions while minimizing revenue
requirements. The Company seeks strategies that are optimum in
the face of uncertain futures.

We should focus on random walk simulations, with a base case
composed of retiring existing coal plants, a high level of DSR, strategic
level of renewables, medium high load growth, medium gas costs,
and reduced costs for future renewables.
Response: The Company is still examining which variables can be
addressed through random walk simulations, and which can best be
addressed through scenario or sensitivity analysis. A base case
needs to reflect the Company's most likely future. Otherwise, our
planning would be based on assumptions that are not likely to occur,
and would not be as useful to the Company or to the state regulatory
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Commissions. Therefore, a base case will assume that existing coal
plants will continue to operate as long as they are cost effective. DSR
will be at a cost-effective level, renewables will be added at the
strategic level (as you suggest), medium high load growth (as you
suggest), medium gas costs (as you suggest), and expected costs for
future renewables. We will be testing the issues you raise either
through scenarios or sensitivities, including maiiitaining/retiring
existing coal plants, the appropriate level of DSR, and reduced costs
for future renewables.

Retaining existing plants should be examined as a supply side option,
with inclusion of externality costs. Scenarios are not needed.
R??P<?ns?: Retaining existing plants will be examined as a supply
side option, and the impact of externality costs will be tested" against
a case of retaining existing plants.

Levels of DSR can be examined as sensitivities from the base case.
Response: They will be.

Allowing the model to pick any amount of coal is meaningless unless
the externality cost is included, sensitivities are not needed.
Response: The impact of exemality costs on coal plant selection for
future resource needs will be tested.

High/low load growth and gas price ... should be explored fully with a
number of random walk simulations.
R??p9n??: Load growth and gas prices will be explored through
scenario analysis. Scenarios are created by combining alternative
strategies with alternative futures. The three middle 'load forecasts
(medium low, medium, and medium high) will be used with two or
three gas price forecasts to create multiple scenarios.

Pacific should [include a renewables price forecast] that recognizes
technology trends.
R?SP<?n5?: One of the sensitivities will be a case with a reduced cost
for renewables, to recognize the technology trends that may well
lead to lower costs in the future.

pacific should examine the effect of hookup fees and inverted
tailblock rates as sensitivities.
R?5P9n55: One of the sensitivities will be a case with a reduce load
growth level, such as might occur if tailblock rates were in effect,
and/or hookup fees were in effect.



pp 11

Run the base case with high and low ramp-up rate [for DSR
programs].
Response: By definition, a base case cannot be run with' two opposing
assumptions. The issue of ramp-up rate will be examined through
scenario analysis.

The objective function should minimize societal costs including
externalities. For that reason, the base cannot ignore externalities.
Response: The objective function includes a balancing of minimizing
societal costs and revenue requirements. Although the base case will
not include externalities, the impact of external costs on resource
plans will be fully explored through the multi-attribute trade-off
analysis and through the inclusion of sensitivities based on six levels
of external costs.

The methodology should apply a post-tax discount rate to present
value costs. This means that tax treatment should not be included in

program costs, as was done in RAMPP-2.
Response: A post-tax discount rate will be used to present value
costs. Our definition of total resource costs for DSR includes taxes.

Although some would argue that these are merely transfer
payments, they are real costs to our customers.

Since the resources are long-lived, care must be taken to include the
full end effects of actions that extend past the planning horizon.
Response: The two models being considered do include end effects.

Please explain the current status of the Montana agreement between
Pacific and NRDC.
Response: The Company is reviewing this issue, and will be able to
respond after that review is complete.

We appreciate your interest in our planning process.

Sincerely,

Nancy Esteb, Manager
Integrated Resource Planning

NE/ja
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May 20, 1993

Ms. Melanie Proctor

Solar Energy Association of Oregon
027 S. W. Arthur Street
Portfand, OR 97201

Dear Ms. Proctor:

In a recent letter to Nancy Esteb, you inquired about the status of the "Montana agreement
between Pacific and NRDC. " The agreement stems from the stipulation reached by the Montana
Consumer Counsel, the Natural Resources Defense Council and the Company in 1987 and
includes what is called a "Rate Design Evaluation Trigger. " To give you some background on
this trigger mechanism, it calls for the upward adjustment or eliminadon of the residential
declining block rate under either of the following circumstances:

1. Pacific is buying power under BPA's New Resource Rate to meet its retaU load
requirements, and BPA acquires an option for a new resource(s) whose projected cost per
kilowatt-hour would exceed both the current New Resources Rate and Pacific's tailblock
rates.

2. Pacific determines that, within three years, there is a substantial possibility that to meet
its retail load requirements the Company will have to invest in new generating capacity
or power purchase contracts with costs exceeding system average costs.

The stipulation is still in effect, and we have concluded that the stipulation has not bee"
tnggeiwl7 The Company agrees, however, that it may be time to begin to reconsider readential
declining block rates. We intend to propose the gradual phasing out of the decUning block rate
for Montana residential customers at the time of our next general rate case.

As mentioned, neither condition of the rate design trigger has occurred. The Company is^not
buying power under BPA's New Resources Rate to mwt retaU load re<luirements; secon^lt
i's'not'Utely that new resources will be acquired within the next three years at a cost greatw AM
system average cost. To estimate the cost of prospecdve new resource additions over fllenext
Aree years, we analyzed the costs of recently acquired resources and used this as a proxy for the
cost the Company might reasonably expect to pay for resources in the near fiiture.
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To Melanie Proctor

May 20, 1993
Page Two

One of the ways the Company is able to keq) new resource costs low is through marketing power
in the wholesale power market and by use of its resource pool pricing mechanism. A significant
advantage of the pool pricing mechanism from the perspective of retaU customers is that when
new resources are added to meet growing retail load requirements, lower cost resources may be
roUed out of the pools while the higher costs of the new resources are rolled in and reflected in
prices charged to wholesale customers. These wholesale revenues are then used to reduce the
effecdve cost of new resources to retail customers. By the dme the resource is rolled out of the
wholesale pricing pool, the net book value remaining in rate base is lower than the original
investment cost. The result is that retail customers see lower costs associated with new resource
additions than they would without the Company's wholesale marketing activities.

Although estimating the cost of future resource acquisitions is somewhat uncertain, our review
of recent acquisitions in conjunction with the Company's pool pricing mechanism indicates that
the cost of future resources wUl be less than system average cost. To further support this
conclusion, discussions with potendal new suppliers regarding the availability oflong-tenn firm
power indicate that the 1993 real levelized cost of new long-term firm power is below system
average cost. Even though we have concluded that the stipulation you mention has not been
triggered, it is timely to begin to reconsider declining block rates for Montana residential
customers.

Thank you for your interest.

Sincerely,

Anne E. Eakin,
Assistant Vice President, Regulation

CR
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February 22, 1993

COMMENTS OF
TEE UTAH DIVISION OF PUBLIC UTILITIES

REGARDING PACIFICORF' S
INTEGRATED RESOURCE PLANS: RAMPP-2 & RAMPP-3

The purpose of this document is to raise concerns and

questions of clarificacion regarding RAMPP-2 and RAMPP-3 thac the
Utah Division of Public Utilities is interested in having the

Company address in che near future.

OPTIMIZATION MODEL

The Company is scill noc using an appropriace opCimizacion

mechodology. The Company indicated that the cwo models currencly

being tested have "opcimizacion features and each has the

capability to simultaneously address boch resource acquisicions and
operations". ["CorranenCs of Utah Parties on RAMEP-2

Acknowledgmenc", PacifiCorp, p. 6] 1C would be useful for the

Company Co elaborate on the opcimization features of these models.

In any case, the Company's current approach is noc a legicimace

optimizing approach. The following discussion describes che
Company's optimization mechodology and subsequencly explains the
shorccomings of that approach.

The Company's "PacifiCorp RAMPP-3 Multi-Attribute Trade-off
Discussion" paper indicates thac PacifiCorp intends to run 223

models. The Company identifies 216 scenarios (i. e. a see of

scraceqies combined wich a set of futures) and 17 additional

sensitivities to Generate these 223 models. These models have been

1
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seieccea to cover a broad range of possible scenarios and to limit

che numiaer of runs that are conducted co a manageable number.

The first model thac the Company should run is an

unconscrained model. This would serve as Che appropriate benchmark

for assessing the impacc of each constraint on coses. The Company

indicated thac the model run designated as MH-1 in Che RAMPP-2

Report "is a base-line run without constraining assumptions".

[p. l] Is Chis truly an unconscrained model? It would be useful

for che Company co clearly scate all assumptions and any explicit

or implicit conscraincs in the base case scenario for RAMPP-3 and

provide the rationale for adopcing this as the base case.

The Company biases the results in determining the least cost

strategy by preselecting strategies and hard wiring these into the

model prior to running che model under various futures. The model

should select the opcimal strategy, noc the analyse who inputs the

parameters. Ideally, che model should be solved by firsc

examining, for a given future, the impact of cost as one alters a

strategy (i. e. the choice variable under the decision-maker's

control) incremencally. This approach would permit the Company co

determine the true lease cost sCracegy under a given future.

Currencly, Che Company does not allow for incremental alcerations

of a strategy. The problem with this approach is that allowing for

only a few values with respect Co a particular choice variable and

comparing the impact on coses with only those few strategies is rioc

likely Co result in the least cosc plan. For example, in the case

of allowing for strategies regarding existing coal plants, the
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Company permits only two strategies: (stracegy 1) keep all existing

coal planes operacir.g at their current availability level or

(strategy 2) retire existing coal planes as

maintenance/refurbishmenc costs increase. Thus, the Company does

not consider a strategy of operating only some of the existing coal

plants and retiring che remaining coal plants. Ideally, under an

incremental approach the Company would have a range of strategies

for coal plant retirements. For example, given 3 coal plants, X,

Y, and Z, the possible strategies would be (scracegy D operate X,

Y, and Z; (strategy 2) operate X and Y, and retire Z; (strategy 3)

operate X and Z and retire Y; (strategy 4) operate Y and Z, and

retire X; (sCracegy 5) operate X, and retire Y and Z; (strategy 6)

operate Y, and recire X and Z; (strategy 7) operate Z, and retire

X and Y; (strategy 8) retire X, Y, and Z. The Division can

appreciate chat it is costly to consider every conceivable

strategy. However, ac present, the Company is considering far too

few scrategies.

Assessing the cosc of various possible strategies under a

given future would enable the Company to determine the optimal

least cost strategy for that future. This same process should be

repeated for each possible future. This allows the analyst to

assess the sensitivity of the choice of strategy 1 which is optimal

under future A on coses if scrategy 1 is adopted and future B

occurs, given that sCracegy 2 is optimal under future B. This

sensitivicy analysis would indicate how robust strategy 1 is under

alternacive futures. This process could Chen be repeated for each



pp 1

optimal strategy (for ^ given fucure) co assess how sensitive case

is under alcernacive futures for that particular strategy.

This debate regarding mechodology should be resolved prior co

the Company's investing resources to conduct chese 223 runs. It

would be useful for the Company Co elaborate on: 1) its decision co

consider models PMDAM and IPM; 2) other optimization programs

available on the market; and 3) the potencial for Ehe Company to

develop its own optimizacion model in house.

PROBABILITf OF FUTURES

Least Cost Planning should include some consideration o£ the

probability that a particular future will occur. RAMPP-3 and

earlier versions have noc considered the probability Chat a

particular event will occur in the modeling. Implicitly, this

assumes chat chere is an equal probability that each evenc occurs.

The Company indicated that these probabilities are considered in

PacifiCorp's Strategic Shore-Term Action Plan. PacifiCorp offered

to provide a discussion of the Company's view of che probability

that the futures examined will occur. It would also be useful co

ascertain the confidence chac one has in the probability assigned

to a particular future. For example, if the probability o£ a

carbon tax is deemed to be 30%, one would want to assess if Chere

is a large or small variance, (degree o.f reliability) assigned co

Chac number.



PP 19

PRICE ELASTICITY OF DEMAND

Price elasciciLy of demand has noc been considered in modeling

(forecasCing load) for residential service. In the minutes for che

last RAMPP Advisory Group (RAG) meeting the Company indicated that

it omitted price eiascicity of demand because it is the Company's

goal to keep prices low. This response does noc appropriately

address the concern regarding the omission of price elasticity of

demand. Prices may be relatively low and yec change. While they

may remain relatively low it is scill imporcanc to consider how

sensitive quantity demanded is to a given price increase

(decrease) . The Company also indicaced that in 1994 they expect

Bonneville Power Administration's price increase to impact

PacifiCorp. They indicated that this would directly intact OR, WA,

and ID. This will indirectly impact UT because of

interjurisdictional allocacions. Thus, anticipacing this price

increase, price elasticity of demand should definitely be included

in the modeling to assess the impact o£ chis price increase on

quant i ty demanded.

In response co che concern that RAMPP-3 should incorporaCe the

effects of price elasticity of demand for electricity into the

analysis, the Company seated that "forecasts of industrial sector

sales and end use choices by residential and commercial cuscomers

incorporate che effecc of electric price elasticity", [p. 23] This

response suggests that load forecasts for residential do noc

include price elasticity effects. It is noc clear why they have
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nec been included here.

The Company also stated Chac race design issues are not

appropriate for the RAMFP-3 process. [p. 23] 1C is not clear thac

this is an appropriate view. Rate design can certainly affecc load

shape and can be used as a tool to encourage investment in Demand

Side Resources (DSR). It seems that this should be caken into

account to che excenc chat it affects the opcimal choice of lease

cosc resources. This warrants furcher discussion with che Company.

DSR PROGRAMS

IE is important co carefully assess the DSR programs chat Che

Company considers since chis directly affects whether DSR will

appear aCCractive or not in RAMPP. A concern here is chac Che

degree to which DSR is selected as a least cost resource depends

cricically on the programs chac the Company selects for

consideracion. Furthermore, for any given program the savings in

k.W and kWh depend cricically upon program design, implementation,

eec. In theory, che Company could impede che selection of DSR as

a least case resource by biasing the types of DSR programs included

for consideration to Chose Chac are relatively cost ineffective.

Resolving the uncertaincy regarding Che regulatory treatmenc for

case recovery is very likely to affecc the DSR programs considered

in integrated resource planning (IRP)

In re.sponse co a request for the Company to place all DSRs in

che resource stack for selection without pre-screening, thereby

allowing che model to select them, the Company stated that che
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"portfolio of resources consists of programs, not measures" because

DSR is acquired on a program by program basis, not according co

measures. [p. l°l This approach requires further elaboration.

AVOIDED COSTS

In response to a request Co utilize more than one set of

avoided coses as a screening device for DSR Che Company indicated

chat:

"Avoided coses can be computed for any assumed load 9rowch

scenario. For each such level, a capacity expansion plan muse be

established as inpuc co Ehe avoided cost calculation. However,

multiple avoided coses would noc be useful to the company's

decision-making and would be confusing because avoided costs are

used in a variety of contexcs, where consistency is needed...."

[p. 121

It may be appropriate co use more than one see o£ avoided costs.

Further elaboracion is required on how the Company calculates

avoided cost and its rationale for using only one see of avoided

coses.

The Company was criticized for its methodology in compudng

avoided costs when assessing the economics of DSR for not including

credits for marginal (racher than average) line losses for

avoidable transmission and distribution invescmencs. The Company

responded by saying Chat "using average or marginal methods to

calculate losses will provide similar results", [p 12] It is

appropriate for the Company Co use marginal methods. The results

7



PP 2

of average and marginal analysis are equal only when line losses

are given by a linear function. These line losses may be linear

under certain conditions thac may change over time. Given that

line losses appear to be appropriately represented by a quadracic

function, marginal and average analysis will not yield equivalent

results. It is noc clear Chat the Company has provided any

evidence demonstrating thac the results o£ marginal and average

methods are similar.

The Company was asked to address the concern Ehac avoided

costs should be determined by the IRP which requires a cosc-

effectiveness level for DSR, and yec cosc-effecciveness levels for

DSR should be based on avoided cosc estimates (referred Co as che

chicken and the egg problem) . The Company responded by saying chac

the modeling cools to address this issue "are not now available and

the time required to do such an iteracive process would be

prohibitive", [p. 24] It would be useful for Che Company to

elaborate on this response since it appears thaC this is not an

analycically intraccable problem.

AVERAGE WATER SENSITIVITT

The Company indicated that one of the sensitivities in RAMPP-3

will be based on average wacer, and the results of that sensicivicy

will be comoared to the base case run using critical water, [p. 7]

IE would be useful for the Company Co clarify which model(s) are

run based on average water, i. e. explicitly state the strategy and

futures assumed
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One jusci£icacion that Che Company offered for using an

excreme wacer year for planning is that "Planning on average hydro

energy would mean that about half the time actual hydro generation

would be less than expected" [p. 81. This is not necessarily true.

It depends on the distribution of actual hydro generation. If Chis

discribution is distributed normally Chen this scacement is true.

If the distribution is distributed e. g. log normal, then Chis

statement is false. What is the shape of Chis distribution? Even

if the assiimocion stated above is true, ic does noc necessarily

invalidate using an approach based on an average wacer year, nor

does it provide sufficient justification for using an extreme water

year. WiChouc adequate review, we don'C know which approach
results in lower costs. Furthermore, it would be appropriate Co

compare the expecced value for coses given an extreme water year

with the expected value for costs given an average water year

EXTERNALITIES

In response to the Division's request that Che Company

consider excernalities besides environmental externalities, che

Company indicaced thac it will discuss chis with the public

advisory group, [p. 8] It would be useful to discuss the

externalities thac are appropriace to consider.

MINIMIZE TOTAL RESOURCE COST

It would be useful to have the Company clarify whac the

opcimization model minimizes It appears to be minimizing total
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resource case (TRC) as opposed to minimizing che Company's system

costs alone. ExDiiciclv define TRC and discuss how this comoares

to total societal ccsc (TSC) . Provide examples of racepayer costs

Chac would be included in the calculation of TRC.

The 10% credit applied toward DSR in RAMPP-2 suggests Chat

perhaps some of societal coses have been included in lease cost

planning. Whac is the Company's rationale for the 10% credit for

DSR?

In general, whac is che Company's view of the appropriate role

for considering TSC? Information can be garnered regarding Che

cosc to ratepayers of minimizing TSC by examining the cost of the

opcimal strategy chac minimizes TRC and comparing that to the cost

of the optimal strategy chat minimizes TSC. Comparing che impact

on revenue requirement of the cwo approaches permits one to

explicicly calculaCe the additional cosc to ratepayers of paying

for che coses incurred by society.

PRICE AND BILL IMPACTS OF DSR

The Company plans co examine price and bill impacts of DSR as

one of the plan performance measures in RAMPP. While Chis

information is useful to regulators it is not essential for

determining che strategy that minimizes TRC. In theory, a plan

thac minimizes TRC could also minimize race and bill impaccs. It

may require some creative redistribution of resources, buc che plan

that provides the greatest total savings relative Co alternative

plans would potentially minimize rate impact. The concern here is

10
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that DSR programs that are noc lease case may be selected based on

.other criteria such as price or bill impacts when these impaccs may

have been narrowly examined with respecc to poCenCial impaccs.

WhaC does the Company view as the appropriate role for using Che

results of the analysis of price and bill impacts?

EXCLUSION OF LOST OPPORTUNITIES AND FIRM WHOLESALE SALES

The Company indicated thac "Considerations such as lose

opportunities and associated firm wholesale sales which help bear

parc of the costs of che acquisition, especially in Che early

years, are noc modeled", [p. 10] What is che Company's rationale

for noc considerinq chese faccors in determining the appropriate

least cost strategy given chat caking these factors into account

may alter the optimal strategy?

ACQUISITIONS

In response to a request for the Company Co defend Colorado

Ute and Cholla acquisitions by showing chac they would be chosen by

che RIM model, the Company indicated thac "the function of RAMPP is

planning; it is not an after-the-fact evaluation of resource

acquisitions", [p. 9] 1C is noc clear that this is an appropriate

view. I£ the Company views it as inappropriate co examine such

issues in the IRP process then when does the Company consider ic

appropriate Co examine if resource acquisitions are consistent with

che IRP? Does the Company consider race cases or prudency reviews

the appropriate arenas to examine if these purchases are consistenc

11
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with lease cost plannina? Tide I, Subcicle B, Sec. Ill (7), of

the 1992 Energy Policy Ace requires chac "All [IRPl plans and

filings before a Stace regulatory auchoricy .. cohcain a

requirement that che plan be implemented". It appears thac

compliance wich this provision necessitates thac a process exists

Chat ensures Chac the IRP is followed. It would be useful to

discuss this concroversial issue.

Once resource acquisitions have been made, what is che

Company's rationale for not including these purchases in che

Company's SSR that ic has available when conduccing lease case

planning?

CONFIDENCE INTERVALS ON LOAD FORECASTS

In response Co a request Co provide empirical evidence to back

up assertions on confidence levels of load forecasts, the Company

indicated that the confidence intervals "cannoc be mathematically

derived", (p. 13] Why can'c these intervals be machematically

derived?

CONSISTENCY BETWEEN THE COMPANY'S IRP AND BUSINESS PLAN

At the lasc Utah DSR Evaluation Taskforce meeting che

Taskforce discussed a prococype list of questions that che Company

should be prepared co answer when approaching the Utah Public

Service Commission regarding approval of a specific DSR program.

The Company indicated that it is inappropriate Co address the issue

of whether or not the DSR program is consistent with the Company's

12
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business plan when examining a specific program. They indicated

that it is appropriate co examine this issue in che IRP process.

Given the Company's view and Che imporcance of this issue, chis

issue should be addressed ac the RAG meetings.

In response to questions regarding the relationship o£ the

Company's financial growch and other strategic goals to the IRP the

Company provided very general answers. [p. 16 & p. 22] Their

response does not really address specific concerns, e. g.

shareholder incentives t-. o invest in DSR.

13
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PACIFICORP
PACIFIC POWER UTAH POWER

March 29, 1993

Audrey Curtiss
Utah Division of Public Utilities

Heber M. Wells Building
160 East 300 South
Salt Lake City, Utah 84145

Re: Your letter dated February 22, 1993

Dear Audrey:

Thank you for your February letter regarding the Company's
RAMPP-2 and RAMPP-3 processes. I will respond to your concerns
in the order they are discussed in your letter.

Optimization Model

PacifiCorp received substantial criticism of the model used for
RAMPP-2. It was critiqued because it was not an optimization
model, and because it did not integrate production costs with
resource selections. The Company was concerned that the model did
not adequately represent the geographically dispersed nature of the
system and the transmission constraints that exist within the system.

In preparing for RAMPP-3, the Company surveyed what other
electric utilities were using for the modeling task in their least cost
planning. We found that there were two dominant patterns. One
pattern was the creation, by analysts and company management, of
trial plans based on their own expertise. These trial plans were then
tested against alternative futures with a production cost model, to
determine which one(s) performed the best. The second pattern was
the use of a capacity expansion model, which was linked to a
production cost model, to develop a unique resource plan for each
future.

PacifiCorp had three primary criteria in looking for a new
model. First, it needed to be an optimization model, to satisfy
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concerns of regulatory Commissions and other parties. Second, it
needed to integrate production costs with resource selections to
satisfy concerns of regulatory Commissions and other parties. Third,
it needed to recognize the geographic dispersion of the Company's
loads and resources, and the transmission constraints that exist

among those geographic areas.
We found that only two models were on the market that met

these three criteria: IPM from a company called ICF Resources, and
PMDAM from an individual named Ed Cazalet who owned the code he
had written for B PA. We acquired the code for both, to enable us to
test them for possible use for RAMPP-3. A final decision has not yet
been made.

This section of your letter also addresses various concerns with
the MATO study plan discussion paper distributed by the Company.
A new version of that paper was mailed to all parties on March 1.
The changes made in this version reflect most of the concerns you
expressed in your letter. In addition, the MATO study plan was
discussed at the March 11 RAMPP Advisory Group (RAG) technical
meetings and at the March 12 RAG meeting. It will be discussed
again at the April 9 RAG meeting.

Probabilit of Futures

Multiple futures are used in RAMPP to prepare the Company
for an uncertain future. A unique resource plan is created for each
future. The Company then examines those resource plans, and
evaluates the commonalities and differences, to develop a two-year
action plan. Implicitly some assumptions are made in that decision
making, for example, the medium-low and medium-high load
forecast results in RAMPP-2 were given more weight than the low
and high load forecast results. The Company has not assigned precise
probabilities to the alternative futures it has proposed, in RAMPP-1,
RAMPP-2 or RAMPP-3. There are two principal reasons for this.
First, we have not been persuaded that any of the methods available
to do this will produce a result that would improve decision making
better than the current method. Second, we have not been
persuaded that there is a technique available to use such
probabilities that would improve decision-making. Any such
technique would be a mechanistic formula. A workable method
would ' need to incorporate the judgment of Company management,
which represents an enormous amount of utility experience. The
Company is currently re-evaluating approaches to incorporate some
estimation of probabilities.

Page 2
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Price Elasticit of Demand

You asked about iteration between the prices resulting from
the planning model runs and those used in the load forecasting
model. While iterating the models is conceptually correct, we
question its value relative to the time that would be required. In our
view, the degree of anticipated price variation between scenarios
would cause little change in demand, and would dramatically slow
the RAMPP process. In addition, the prices resulting from a RAMPP
process are checked against the input price assumptions, to assure
that there is reasonable consistency. Similarly, when new avoided
costs are calculated from a RAMPP process, the resulting
conservation cost effectiveness level is checked against the level
used for that RAMPP process. The conservation cost effectiveness
level derived from RAMPP-2 was very close to that used for RAMPP-
2, which was derived from the avoided costs from RAMPP-1.

Therefore, an iteration step would not have changed the results of
RAMPP-2.

The second concern is the lack of price elasticity estimates for
the residential and commercial sectors. Recent flat and declining
prices, preceded by increasing prices, coupled with efficiency
improvements (many mandated by the Government), make it
difficult, if not impossible, to determine price elasticity estimates
that are meaningful and representative of the future. We believe
that the best way to determine the impact of price on usage is
through carefully controlled experiments which vary price design in
the marketplace. Such experiments have not been done, and would
be difficult to implement given customers' concerns about price
levels and price stability. Another concern is the estimation of
background conservation. This will vary as usage and prices vary,
and has embedded in it many consumer choices which could be
categorized as price effects. This may lead to double counting of
price effects.

Regarding rate design, the Company is preparing a peak
management report, which it will file with the Oregon Commission in
September of 1993. One of the options being explored in that report
is rate design. The information contained in the report on this issue
will be incorporated into a discussion of the issue in the RAMPP-3
Report.

Page 3
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DSR programs are developed from individual measures. The
Company includes for consideration in program development all
measures which cost less than the conservation cost effectiveness
ceiling. That ceiling is calculated using avoided costs as a base, and
then adding a capacity credit, T&D savings, line losses, and the 10%
regional credit. A 55 mill cut-off was used for RAMPP-2. The
regional credit raises the cost effectiveness cutoff level from about
50 mills to 55. This resulted in programs that tended to average
about 30 mills in cost. As a result, DSR resources, which entered the
resource portfolio as 30 mill programs, were selected first to fill
resource needs in all of the futures, because we did not have supply-
side resources which cost less than 30 mills. Therefore, all of the cost
effective DSR programs were included in the resource plans for
RAMPP-2.

Avoid d osts

As described in the preceding paragraph, avoided costs, with
various adjustments, are used as a screening device for DSR
measures. It does present a "chicken and egg" problem, as you
describe, in that avoided costs from the preceding RAMPP must be
used as a screening device for the subsequent RAMPP. However,
until better modeling tools are available, the chicken and egg
problem will remain. As discussed above, we have found that the
generation gap between the chicken and its egg is very small.

The problem is not as large as it may first appear. If the
Company had used a 70 mill cut-off for cost effectiveness, it would
have increased the amount of DSR resources in the plan by only
about 10 percent. This is because the supply curve flattens out
above about 55 mills, and so moving up the cost axis brings fewer
and fewer additional resources.

Modifying DSR acquisition rates and amounts, incrementally,
would not have much effect on avoided costs. This is because the
incremental resource wouldn't change (gas-fired combustion
turbines); the only change would be minor shifts in timing of a year
or two.

The issue of whether marginal or average line losses are used
has been debated widely within the Company. The consensus from
our engineering staff was that there was not a large difference, and
the impact of using one versus the other would not be large. We
therefore turned our attention to issues which would have a
substantial impact on the total DSR resources in the plan, the cost of
those resources, and implementation issues.

Page 4



PP 33

In RAMPP-3, our intention is to use three different cost
effectiveness levels, and two different ramp-up rates, to test the
amount of DSR resources available to fill system needs, the amount of
supply-side resources that are required, and the impact of on system
costs.

Averaee Water Sensitivity

As described in the MATO study plan discussion paper which
was mailed out earlier to RAG participants, the Company intends to
include in its sensitivities one based on average water. In addition,
at the April 30 RAG meeting, a Company representative will discuss
the differences between average and critical water. Any questions
which you may have can be addressed further at that time.

Externalities

An extensive discussion of externalities during RAMPP-2 led to
the conclusion by the RAG advisory group that analysis should focus
on air pollutants. We believe that that judgment is still valid for
RAMPP-3. We believe that formal analysis of other externalities
should wait until the methods for addressing air pollutants are better
developed, and more consensus exists that an appropriate
methodology is being used.

Minimize Total Resource Cost

Resources are selected by the capacity expansion model based
on their contribution to system costs. The Company also evaluates
the total resource costs, customer prices, and total societal costs of
the specific resource plans in developing its short-term action plan.

The 10 percent credit for DSR is based on the Pacific Northwest
Electric Power Planning and Conservation Act enacted into Federal
law in 1980. It created the Regional Council, among other things.
The 10 percent credit must be used by the Council in identifying the
amount of conservation which Bonneville should acquire. The Oregon
and Washington Commissions have approved tariffs using the 10
percent credit. The Company has adopted it as well.

Price and Bill Impacts of DSR

The Company's desire to explore the price and bill impacts of
DSR stems from a desire to minimize price impacts to our customers.
Until the analysis is completed, we cannot predict how large a role it
will have in developing and implementing DSR resources.

Page 5
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Ac lisitions

Acquisitions are evaluated for their cost effectiveness and
benefit to customers through investigations such as that conducted
by RMI for the Utah Commission, and through rate cases, where the
Company would present testimony and evidence in support of their
benefit to customers.

Confidence Intervals on Load Forecas t s

You asked about assigning probabilities to the five load
forecasts. Since the inputs to the five load forecasts are deterministic
and subjective, probabilities cannot be mathematically derived for
the five load forecasts. You also asked about confidence intervals

around a particular forecast. Each individual regression model
equation in the load forecasting model has 95 percent confidence
intervals around each of the coefficients. Our model has over five

hundred equations. However, because of the interdependency
between the equations, it cannot be asserted that the results
represent 95 percent confidence intervals around each of the
forecasts.

Consistency Between the Company's IRP and__Business. _Plan

This issue has been a topic discussed by the Utah DSR Task
Force. The Task Force has been developing a standard data request,
which Utah Power would respond to when it files a new DSR
program. Included in a draft of the data request was a question
regarding the consistency of the DSR program with the Company's
strategic goals. We believe that the strategic goals are not specific
enough that a particular DSR program can be either consistent or
inconsistent with them. The group decided that the question really
relates to the Company's DSR effort as a whole, and that the question
should be left to a separate discussion. The group did not decide
definitely that this discussion should take place in the RAG, but that
might be a reasonable place for it. If the RAG members believe that
time should be spent on this topic, that can be arranged for the June
meeting. The agendas for the two April meetings are quite full.

Thank you for your interest in the Company's IRP process.

Sincerely,

Nancy Esteb, Manager
Integrated Resource Planning

Page 6
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STATE OF WASHINGTON

WASHINGTON STATE ENERGY OFFICE
92S Plum St. SE, Town Square Bldg <f4 . PO Box 4316S . Olympia, Washington 98504-316S

February 22, 1993

Ms. Nancy Esteb
Manager, Integrated Resource Planning
Pacificorp
920 S.W. Sixth Avenue
Pordand. OR 97204-1256

Subject: Planned Multi-Attnbute Trade-Off Analysis

Dear Ms. Esteb:

The purpose of this lener is to provide review and comment on the planned multi-attribute
analysis for the Resource and Market Planning Program (RAMPP)-3. We beUeve this analysis
will be critical to the development of a comprehensive integrated resource plan, and wish to
work closely with Pacificorp to ensure its ultimate success.

After careful review of the Draft Muld-Attribute Trade-Off Discussion Paper, dated January 18,
1993, we are concerned that the current proposal to use the multi-attribute technique will not
produce meaningfiil information. As such, Pacificoip's planned resource analysis for RAMPP-3
appears inadequate and seems unable to provide the basis for any integrated resource cost plan in
its current form.

To correct the proposed analysis, we recommend the following adjustments:

Clear'specification of the att-ibules to be traded off;
Sysieraaficdevelopment of alternative strategies that Can be compared;
A large iricrease in the number of strategies; and
Proper treatment of alternative strategies across uncertain futures.

In order to develop a manageable number of model runs, we suggest that the strategies described
in this letter inidaily be examined using only one future. By doing so, Pacificorp should be able
to better ascertain the robustness of the resulting daa points, and further refine the development
of alternative strategies. We also recommend that the "base case" scenario be run with economic
constraints only, rather than requiring the model to select specific amounts of any given
resource.

(206) 956-2000 or SCAN 494-2000 Telefax (206) 956-2217 TDD (206) 956-2211
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Ms. Nancy Esteb
February 22, 1993
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These corrections and specific recommendations are discussed in more detail as follows:

Overview of Muld-Attribute Models

The treatment of external costs appeared to be the initial reasoning for Pacificorp's decision to
use this type of model. With reference to the papers presented by Mr. Stephen Connors of MIT,
Pacificorp has claimed that multi-attribute models can weigh different external costs without the
need to explicitly monetize them. In that way, according to Pacificorp, arguments over the
reasonableness and the uncertainty of monetary values are avoided, because known regulator
preferences will be substituted for unknown public preferences. Pacificorp has previously
argued that it does not want to use environmental adders, but rather apply a multi-attribute
approach, as advocated by Mr. Connors.

Our understanding is that multi-attribute models are part of a larger class of decision analysis
models (e.g., linear programming, non-linear programming, etc. ) in which a feasible choice set
is mapped based on constraints that are imposed. Efficient solutions lie along the frontier of the
mapping. Then, depending on the specific goal selected (e. g., maximize profits, minimize costs,
etc. ), a point on the frontier is selected. This frontier will not necessarily be limited to two
dimensions, but may exist in far higher dimensions, depending on the number of attributes to be
traded off.

We believe that multi-attribute models applied to energy resources will work the same way.
Different resources will have different charactenstics. Specifically, they will have different
environmental attributes, as well as different internal costs, availability factors, etc. Using the
multi-attribute approach, an efficient frontier of resources could conceivably be determined/or a
given future, so that only dominant resource choice options remain. Once the efficient frontier is
created, decision makers must somehow weigh the different attributes and thereby arrive at the
desired resource choice for the particular future.

We are especially concerned that this approach does not resolve the question of how to choose a
single point on the efficient frontier. Any choice would lead to an implicit valuation of various
trade-offs. In some cases, such heuristic trade-offs may be valid. In others, however, such as
environmental costs, they may be no better than random guesses. Nevertheless, use of this
approach may in fact allow Pacificorp and Public Utility Commission (PUC) decision makers a
more intuitive view of the types of resource trade-offs that may be necessary, even if it does not
provide any algorithm for actual choices.
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Ms. Nancy Esteb
February 22, 1993
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Misinteniretation of the Multi-Attribute Method

We are concerned that the January 18, 1993 Discussion Draft paper indicates that either
Pacificorp may have misinterpreted what constitutes a multi-attribute trade-off analysis, or failed
to successfully explain how the analysis wiU be performed. As we understand it, the Pacificorp
proposal is to examine 12 alternative resource strategies, applied to 18 different futures. Our
interpretation of the paper indicates that only 8 robust strategies are identified, although several
of these strategies would be properly interpreted as a "base case" scenario. We believe that, as
developed, this approach will not result in a meaningful multi-attribute analysis.

First, it is not clear what attributes are to be traded-off. Presumably, one attribute would be the
present value of revenue requirements. If this were the only attribute Pacificorp intended to use,
the multi-attribute comparison would collapse into a standard comparison of present values for
the different scenarios and futures. Such comparisons, however, would be valid only across
identical futures. It would be expected, for example, that the costs associated with a given
resource strategy would be lower with lower future load growth and energy prices. Otherwise,
comparisons of alternative resource strategies are "apples and oranges" comparisons. Thus, as
identified in the January 18 Discussion Draft, the Pacificorp proposal will be unable to identify
any son of "efficient" frontier.

In the paper by Connors (distributed at the December 11, 1992 meeting). Figure A-1(2) refers to
"impacts for a discrete future. " We interpret this to mean that a ttade-off curve is being
developed for a given future, not a range of futures. There are methodologies that can be
adopted to address uncertainties across different futures, but we beUeve the current proposal
does not adequately do this.

We suggest that Pacificoqi clearly identify the entire set of attributes to trade-off and
systematically develop strategies that can be compared. We would be happy to work with
Pacificorp to do this. Subsequently, we could also help Pacificorp develop a set of future
uncertainties to examine.

Inadequacy of Resource Stratesies

Even if the current 12 resource strategies were compared for each future, it is unlikely that there
would be sufficient choices to identify a clear trade-off curve. One reason for this is that the
alternative Demand Side Management (DSM) strategies will yield only two useful points for the
multi-attribute analysis. Based on our understanding, Pacificorp intends to try three cut-off
points on a single DSM supply curve. One of these points wiU be below the cost-effective level
of 5. 5 cents/kWh (real levelized), another will be above, and the thu-d will be at the cost-
effective level.
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We believe that only two of the cut-off points will yield potendally useful information for a
trade-off curve. The low cut-off point strategy (LD), where DSM is restricted to less than the
cost-effective level, will always lie in the interior of the efficient frontier. It may be interesting
for some questions, but it adds nothing to a multi-attribute evaluation of NPV and externalities.

The two coal plant strategies, KC and RC, represent "base case" and accelerated retirement
scenarios. It is not clear from the paper how different these wiU be. If there is UtUe difference
in the retirement dates of plants, little will be learned.

Combining the two coal strategies, the two renewable strategies (SRAC and ARIC), and the two
DSM strategies will yield only eight points with which to construct trade-off frontiers. Even if
there are only two attributes considered (e. g., NPV and emissions of a given pollutant), these
eight points will not be enough for a robust analysis. (Connors use of hundreds of points with
which to construct trade-off frontiers. ) If more than two attributes are used, the eight points will
be even less likely to define any reasonable frontier, revealing dominant strategies.

Recommended Modifications to the Pacificorp Analysis

We believe that if the multi-attribute analysis is to provide meaningful results, it will need to
incorporate many more well-defined strategies. We suggest at least three DSM strategies, three
coal retirement strategies, and three renewable strategies. This would provide 27 points for a
trade-off curve. While this number of strategies is still quite low in comparison with Connors'
work, it has the potential for providing useful information, and represents the minimum of
analysis that Pacificorp should undertake for a simple two-attribute analysis.

The first DSM strategy should include all currently cost-effective programs. The two (or more)
others should go beyond that level. Similarly, Pacificorp should evaluate three renewable
strategies: one that acquires aU cost-effective renewables, and two others that go beyond that
level of acquisition. Furthermore, we recommend that one renewable strategy should explicitly
ban any new coal plants.

For the existing coal plants, as we have stated, a "base case" strategy should be to retire them
when it is cost-effective to do so. The other strategies should retire these plants on an
accelerated schedule that is sufficiently aggressive to provide adequate differendation from the
base case.
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In all cases, Pacificorp will need to compare these strategies for a given future. Uncertainties
inherent across different futures (e. g., low versus high gas prices) wiU have to be dealt with
either by adopting some measures of uncertainty as a specific attribute, or using other analytical
techniques. Again, we would be happy to work with you towards the development of
appropriate techniques.

We believe that, by adopting our suggestions, Pacificorp will be able to complete a credible
multi-attribute analysis. Again, however, while such an analysis may provide a well-defined
efficient frontier, it wUl not provide a means of choosing a given strategy on that frontier.

We hope OUT suggesdons wUl help Pacificorp to thoroughly examine the relationships between
alternative resource strategies, and look forward to working with you in the future.

Thank you for this opportunity to provide comment.

Sincerely,

Jonathan A. Lesser, Ph.D.
Senior Economist Washington
State Energy Office

JL/ay
0-L1-44W

ec: RAG members

Philip H. Carver, Ph. D.
Rebecca L. Wilson

Philip H. Carver, Ph. D.
Senior Policy Analyst
Oregon Dept. of Energy

Rebecca L. Wilson

Senior Analyst
Utah Division of Energy
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PACIFICORP
PACIFIC POWER UTAH POWER

March 29, 1993

Jonathan A. Lesser. Ph. D.

Washington State Energy Office
809 Legion Way, S.E.
Olympia, Washington 98504

Philip H. Carver. Ph.D.
Oregon Depl. of Energy
625 Marion Street. N.E.

Salem, Oregon 97310

Rebecca L. VVilson

Utah Division of Energy
3 Triad Center, Suite 450
Salt Lake City, Utah 84180-1204

Re: Your letter dated February

Dear Jonathan. Phil, and Rebecca:

22. 1993

Thank you for your February letter regarding the Company's planned
multi-anribute trade-off analysis. I will address your four
suggestions.

First, you recommend a clear specification of the atn-ibutes to be
traded off.

One of the greatest strengths of the multi-attribute approach is
the ability to examine the performance of alternative resource plans
along several attributes. The alternative resource plans are created
to meet new resource needs under alternative scenarios and

sensitivities. The Company intends to discuss with the RAG group
which attributes should be examined to evaluate the comparative
performance of the alternative resource plans.

You are especially concerned that the Company's approach does
not resolve the question of how to choose a single point on the

(.'^y
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efficient frontier. LCP does not require the choice of one single plan
to the exclusion of all others. Rather, it requires the choice of near
term actions that ought to be compatible with a wide range of plans.
The goal in a multi-attribute trade-off analysis is to compare the
performance of alternative resource plans across several attributes
and across multiple futures. If a few strategies consistently out-
perform other strategies, that will be a worthwhile result.

We recognize that this method does not, by itself, automatically
arrive at a single clear, unambiguous solution point. Its strength is
that it provides an unambiguous depiction of the choices: what is the
direct cost increase incurred to achieve emission reductions and what
are the least costly means to achieve such reductions.

While the analysis may identify the cost-emission trade-off, it
does not provide information on the issue of whether a particular
emission reduction is worth the direct cost incurred to achieve that
reduction. That is in the realm of policy decisions.

Second, you recommend systematic development of alternative
strateaies.

The Company believes it has undergone a systematic
development of alternative strategies. We first reviewed all of the
issues identified by the RAG participants as possibilities to address in
our analysis. We then prioritized that list, based on comments we
received from the RAG participants in response to RAMPP-2,
regulatory concerns, and Company concerns. That process led us to
four primary issues: existing coal plants, new coal plants, renewable
resources, ar'l DSR levels. We have determined that the existing coal
plant issue can be adequately analyzed through the scenarios and
sensitivities. The other three issues will be analyzed through specific
strategy alternatives. Many more issues could be addressed through
the multi-attribute approach; however, the limited time and
resources available forced us to limit our analysis to these three
issues.

Third, you recommend a large increase in the number of strategies.
Finding the right balance between incorporating strategies to

address all of the participants' concerns and limiting strategies to the
amount which can be handled given the time and resources available
is difficult. Until the Company is further along the path of refining
the model and has a better idea of how much time each run will take
to do and analyze, we have been reluctant to commit to more than
about 250 runs.

Page 2
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Fnurth. you recommend prnper treatment of alternative strateeies
acrnss uncertain futures.

The Company believes that an examination of the 24
alternative strategy combinations across nine different futures will
allow an adequate treatment of alternative strategies across
uncertain futures. It is useful and important to compare strategies
across different futures, to separate robust strategies from ones
whose performance shows too much variation across futures.

The Company appreciates your comments and concerns. As you read
the March 2 and March 26 versions of the study plan discussion
paper, you can see the changes the Company has made in response to
your letter and the concerns expressed by other parties:

Added an unconstrained strategy alternative
Expanded the DSR strategies to include ramp-up rates
Expanded the strategies from 18 to 24 for each future
Expanded the sensitivities based on external costs from 6 to 24

At the April 9 RAG meeting, we anticipate additional discussion of
the study plan.

Sincerely,

Nancy Esteb, Manager
Integrated Resource Planning

NE/ja

Page 3
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working for a sustainable energy future

Date; FAruar7 26, 1993
To: Nancy Esteb
From: Solar Energy Assodation of Oregon
SiAject; RAMPP-3 Coinnients

After the last Advisory Group meeting, we beUeve it is important to provide a
response on important issues,

(1) We are concerned b^ a statement that the integration model, smce it optimizes
assuming perfect knowledge of the future, will be unable to address planning under
uncertainty. Yet this is the most unportant part or the plaiming process. We believe it
is most important that the planning develop the risk-muumizing strategy g^ven that
the futiUB Is uncertam. This strateg^maynot necessarily be "optimal imderone
specific scenario.

We do not support Padfic' s intention of ruiming hundreds of srenarios. We suggest a
reasonable number would be 20-30. We stress that the aiialysis should quantify the
impact of acceierated DSM given future uncertamty, We previousty suggested that a
number of random walk gaines should be considered. An alternative woidd be to
assign probabilities to a set of futures and derive the expected value of a particidar
strategy across all the scenarios.

(2) Oregon PUC recently invited Shimon Aueibach to Portland to explain his concept
of treating risk m the discount rate. Will Padfic try Mr. Aueibach's methodology?

027 3 A Afhbr S'reer * Portland. OR 97201

'503i 2:-l. 7So7

Fa^ :4! d;60 Q 100% Recycled Paper
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PACIFlCORP
PACIFIC POWER UTAH POWER

March 29, 1993

Melanie Proctor

Solar Energy Association of Oregon
027 SW Arthur Street
Portland, OR 97201

Re: SEAot'O Letter dated February 26, 1993

Dear Melanie:

The SEAofO letter of February 26 expresses concern that the
integration model will not add. -ss imcenainty.
Response: We share your concern. -.1 fact, that very concern led us
to use the RIM model for RAMPP-2; thai model allowed us to analyze
resource planning when load forecasts change in the middle of the
planning horizon. However, simultaneously solving a resource
planning model recognizing uncertainty while using optimization is
one of the most intractable problems facing modelers, for which
there is not yet a practical solution. Hi-wever, the approach we have
proposed for RAMPP-3, whereby we i;sc multiple scenarios to test
alternative strategies does allow us to recognize uncertainty.

You stress that. our analysis would quantify the impact of accelerated
DSM given future uncertainty.
Response: The revised study plan distnoiiied to the RAG participants
on March 2 includes two accelerated DSR strategies in the strategy
alternatives to be tested against multiple futures. One accelerated
DSR strategy uses a higher cost effectiveness level. The other uses a
higher ramp-up rate. We believe thai these will allow us to examine
the impact of accelerated DSR given future uncertainty.

Will Pacific try Dr. Awerbuch's methodology of treating risk in the
discount rate?
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Response: The Company has reviewed Dr. Awerbuch's work, and,
like many in the field of least cost planning, finds it intriguing.
However, we do not yet see a way to implement it. We invite parties
to propose specific measurements of differential risk, and how those
would be balanced with risk assessments for the entire portfolio of
resources.

Thank you for your interest in the Company's RAMPP process.

Sincerely,

Nancy Esteb, Manager
Integrated Resource Planning

NE/ja

Page 2
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HELENA, MONTANA S9620. 2301

TO:

FROM:

DATE:

RE:

RAMPP-3 Advisory Group (RAG)
^^^

John M. Goroski<-^»w-
March 3, 1993

Scenario-Based Multi-Attribute Tradeoff Analysis

INTRODUCTION

On several occasions I have stated that RAG should expl^c^tly
the multiple objectives and decision cri. teria^ of RAMPP^ 3^

i'firmlv beli'eve-that this is an essential task^in developing_a
usable-action'plan"£or-PacifiCorp, as well as allowing re levant

concerns"of'RAG "members to be addressed. Further, _ identification
of"inultiple objectives and decision criteria should be a primary
task that precedes scenario development.

I recommend that RAG members reread the appendix of Stephen
Connor's7 paper titled "Side-Stepping the Adder:^Planning^for^Least^
Social" Cost Electric Service^'". Connors clearly states
Scenario-Base<T- Multi-Attribute Tradeoff Analysis ^ begins

important issues (objectives) and by devel°Pln?_a_set
o£''attrlbu?es~(:dsci-sion critena)'with which to measure performance
relative to those issues. Connors also states that concurrent wi
the" "description of issues and their attributes, mult^oP^i^n
strategies and related uncertainties are identified. 5t., stlou.La;
noted"'that-the-inverse is not true. Identifying multi-option
strategies and uncertainties will not necessarily identily. ^a
relevant'multiple objectives and decision criteria nor multi-option
strategies for the matter.

MULTIPLE OBJECTIVES AND MULTI-ATTRIBUTE DECISION CRITERIA

The multiple objectives should include at a jninimum owner concerns^
customer"concerns and societal concerns. The following is a
of possible multiple objectives.

Owner Concerns:

1. return on equity,
2. customer price and bill impacts,
3. total system costs,
4. market share (maintenance and expansion),
5. environmental regulatory and litigation risk,
6. debt equivalent equity

CBITMUZB) UBVICU
omwoN

(wn*4wn»
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Customer Concerns:

short-term rates,
short-term revenue requirements,
present-value of long-term revenue requirements
service reliability.

Societal Concerns:

-;" present value. of long-term societal resource cost,
2. non-quantifiable environmental risk,
3. pollutant emissions.

Multi~attril::'ute decision criteria can than be derived from the
objectives^ These decision criteria would~be~either s'et
,
Sr. ralniI"izing'/maxi:mizin9 functions. I strongly" recommend

-iRAG-dl:scuss,. and exPl.i-5itly identify the multiple" objectives
an.d-decis_ion criteria °£ RAMPP-3 before we* pre-cecfe--to"~scenarlo

UNCERTAINTIES

As^ Connors^ stated, concurrent with the above identification
process, future uncertainties become apparent. The fonowina~is~a

a obvious uncertainties.

1.
2.
3.
4.
5.

load (non-discretionary growth and declines),
fuel (price variability, quantity reliability),
DSM (cost effectiveness and attainability),
water availability,
wholesale market price

1^recommend that concurrent with the above identification
a more detailed list of future uncertainties be developed7

MULTI-OPTION STRATEGIES

Multl'Z°ption strat®gies are developed to satisfy the decision
crlter^a-, °f__the. mu-l-tiP-Le ^objectives. These 'strategles--are

across a range of future uncertainties to yield'a set of
scenarios. In_determining strategies, Connors' statement is-worth
reiterating, "Scenario analysis i's performed by the "simulation'of
a given system, following each strategy, and for the combination of

The^scenario analysis yields'an attribute database'with
.

st:cate.gies. can be svaluated and compared. At this"point
combinations of options may be identified, or -various

attrlbyt es and uncertaintles may be added or-dropped" from'-the
analYsis^\"_. Thereforer I recommend that the development of multi-
option strategies be an on-going process which evolves as scenarios
dre.. evaluated', . Furth®r' I recom"'snd that RAG avoid "the~process-of
trying to predetermine constrained strategies
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SCENARIO DEVELOPMENT AND EVALUATION

I propose that the initial strategy to be evaluated be an
unconstrained strategy. In other words, renewables and demand-side
resources are not forced in, nor coal facilities forced out. At
this point, if identified decision criteria are not satisfied under
these scenarios, constrained strategies could be developed. These
constrained strategies do not necessarily have to be analyzed
against all of the potential futures. This would limit the number
of constrained strategy scenarios that would have to be analyzed.

The following is a list of important future uncertainties in which
to test the unconstrained strategy.

1. analyze 3 levels of non-discretionary (n. d. ) load growth,
2. analyze 3 levels of fuel price,
3. analyze 2 levels of water availability.

Therefore in addressing PacUiCorp's concern about the number of
computer runs that need to be made, the initial number of runs is
18. These initial scenario runs will establish a base case in
which to develop and evaluate constrained strategies. In addition
to constrained strategies, other future uncertainties may also be
evaluated. This process would help limit the number of computer
runs, while allowing RAG members the opportunity to develop and
evaluate specific scenarios. The following is a list of possible
constrained strategies and sensitivities that could be evaluated.

1. force in ??
2. force in ??
3. force in ??
4. force in ??
5. force in ??
6. force in ??
7. force in ??
8. force in ??

levels of cost effective DSM,
levels of coal resources,
levels of renewable resources,
levels of environmental cost adders,
levels of pollutant emissions,
levels of wholesale market revenue,
levels of extreme fuel price,
levels of extreme n. d. load growth.

I strongly recommend that RAG avoid predetermining the above
constrained strategies. I have included these strategies in this
discussion only to let RAG know the direction in which we should be
heading.

ADDITIONAL SCENARIOS

RAMPP-3 should include an analysis that explicitly excludes
acquired resources and discretionary loads not included in the
RAMPP-2 process. Further, RAMPP-3 should analyze potential
resources and discretionary loads which are not currently included
in the planning process but are public knowledge. RAMPP-3 should
also include an analysis that treats all current and proposed
resources as discretionary resources. These analyses could use
base case assumption to limit the number of computer runs. The



PP 5;

three additional constrained strategies that should be evaluated
are as follows:

1.

2.

3.

force out levels of discretionary loads/resources between
RAMPP-2 and RAMPP-3 processes,
force in levels of discretionary loads/resources not
included in the RAMPP-3 process,
force in all current and proposed resources as
discretionary resources.

I recommend that these additional scenarios be discussed by RAG.
These additional scenarios are relevant in discussing PacifiCorp's
mergers and acquisitions, and least cost planning objectives.

SUMMARY

I have made several recommendations to RAG throughout this paper.
These recommendations primarily outline how RAG should precede in
a scenario-based multi-attribute tradeoff process. These
recommendations are as follows:

1)

2)

3)

4)

5)

RAG must first discuss and explicitly identify the
multiple objectives and decision criteria of RAMPP-3.

RAG must concurrently identify future uncertainties.

RAG must avoid predetermining constrained strategies.

In scenario development and evaluation, RAG must first
evaluate an unconstrained strategy against future
uncertainties.

RAG must discuss the inclusion or exclusion of
discretionary loads and resources as additional
scenarios.
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PACIFICORP
PACIFIC POWER UTAH POWER

March 29, 1993

John Goroski

Department of Natural Resources and Conservation
State of Montana

1520 East Sixth Aver. ue
Helena, MT 596-0-2301

Re: Your letter of March 3, 1993

Dear John:

Thank you for your letter of March 3. You have five
recommendations. I will address each.

RAG must first discuss and explicitly identify the multiple objectives
an de i i n criteric f RAMPP-"<

At the special half-day RAG meeting scheduled for April 9, we
will discuss the Company's objectives and decision criteria. The
Company believes that IRP needs to balance the interests of the
utility, the customer, and society. Therefore, the decision criteria
that are used incorporate these concerns. The Company balances
measures of utility cost, total '-esouree cost, customer prices, and total
societal costs.

RAG must concurrently identify future uncertainties.
The Company has identified the two primary uncertainties

facing it in resource planning. They are load growth and gas prices.
Therefore, five levels of load growth are being prepared, and three
levels of gas prices. These create fifteen alternative futures. At the
April 9 RAG meeting, we will discuss which of those fifteen futures
should be used to test alternative strategies.

RAG must avoid nredetermining constrained strategies.
The Company believes that it must test constrained strategies,

such as limiting a resource plan to only one new coal plant, or
requiring a resource plan to include the early renewable projects
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that are included in the Company's strategic goals. If RAMPP is to be
useful to the Company, we must develop strategies which can be
tested against alternative futures. The information gained from
these analyses will enable the Company to evaluate the trade-offs
from one strategy relative to another.

In seen ri dev lo m nt an evaluati n R G mst fir valu te n
unconstrained stratesv aeainst future uncertainties.

The March 1 version of the Company's MATO study plan draft
includes an unconstrained strategy. It will be tested against multiple
futures.

RAG must discuss the inclusion or exclusion of discretionary loads
and resources as additionaL scenarios.

At the April 9 special RAG meeting, we will discuss alternative
sensitivities. The March 1 version of the Company's MATO study
plan draft includes several sensitivities. However, if the RAG group
determines that additional ones are essential, they can possibly be
added to the list.

Thank you for your continuing interest in the Company's RAMPP
process.

Sincerely,

^

<^^r^
Nancy Esteb, Manager
Integrated Resource Planning

NE/ja

Page 2
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Date:

*** Internal Memo ***

March 8, 1993

To: Nancy Esteb, PacifiCorp, Resource Planning
FAX 275-2878

From: Phil Carver, ODOE Lee Sparling, OPUC
if problems call: 378-4040

Subject: Pacific's 1/18/93 Proposed Use of Environnental Adders

As Phil stated in the January 29 meeting. Pacific's proposed use
of environmental adders as a sensitivity does not meet with the
requirements of the draft UM-424 order.

Usa of Addera
The draft order requires that Pacific devise an optimal strategy
treating each level of costs as if they were financial costs. As
shown on page 6 and 7 of the 1/18/93 draft, Pacific would use the
same base strategy of renewables, DSM and use of existing coal
plants in its sensitivity runs for the six levels of adders. The
result will not be different strategies for different C02 costs,
only different levels of cost.

Pacific instead needs to provide an optimal strategy for each
level of adders. It should create various levels of DSM and
combine the best one with the optimized supply side resource
strategy for each level of adders. The DSM scenarios should go
beyond simple cost-effective levels. Only HD does that now.
Pacific should also run a scenario that optimizes operations of
existing plant for each level of adders. . This is done by
changing fuel prices to incorporate the adders.

Futures
Pacific should reinstate the cheap renewable future (CR). This
future is important to decisions about the timing and value of
developing and supporting a market for renewables. In RAMP2 we
established the need for a minimum level of renewable
development. We need better definition of when this base level
might need to quickly expand.

The CR future would also help estimate a potential benefits of
delaying a coal plant. If renewable costs are falling, a coal
plant night be the cheapest resource available but still not
minimize total resource costs. A superior strategy might be to
build a CT or purchase power while renewable costs fell. After a
few years build base load renewables and use the CT or a capacity
contract to meet peak.
plp\pc\puo\pptladd. v5l
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PACIFlCORP
PACIFIC POWER UTAH POWER

March 29, 1993

Phil Carver
Oregon Department of Energy
625 Marion Street. N. E.

Salem, Oregon 97310

Lee Sparling
Public Utilities Commission of Oregon
Labor &. Industries Building
350 Winter St. N.E.. Rm 300
Salem. Oregon 97310-0335

Re: Your letter dated March 8, 1993

Dear Phil and Lee:

Thank you for your letter of March 8, regarding PacifiCorp's
proposed use of environmental adders in its RAMPP-3 analysis.

You believe that to be consistent with the UM 424 draft order, the
Company must develop an optimal strategy for each of the six levels
of environmental cost adders specified in that draft order. The
Company's March 2 draft of its MATO study plan identifies 18
sensitivity runs which will create resource plans for each of the six
levels of adders' under three alternative futures. The model would
be allowed to select the optimal level of DSR and supply-side
resources to meet resource needs under each level of adders. The
adders will be treated as additions to fuel costs. Therefore, the

Company believes that in RAMPP-3 the Company will be developing
an optimal resource plan (and implicitly an optimal strategy) for
each of the six levels of environmental cost adders specified in the
UM 424 draft order.

You state that we should reinstate the cheap renewable future. The
March 2 draft of the MATO study plan specifies a sensitivity to be
done using the cheap renewable assumption. By treating the cheap
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renewable future as a sensitivity, the impact of cheap renewable
pnces on resource planning can be tested. At the April 9 special RAG
meeting, this and other suggestions for changes to the proposed
study plan can be discussed.

Thank you for your interest in the Company's RAMPP process.

Sincerely,

Nancy Esteb, Manager
Integrated Resource Planning

NE/ja

Page 2
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Date; Aphl 9, 19S3
To; NancwEstd)

Fadflc Power

Fnam: Melanie Proctor

Solar Energy Association of Oregon
Subject: Comments on FP&L Ri^ Froceedine?

1. Criterion rorLCP:

. SFA of 0 believes tha.t there should be minunum societal cost
consistent with OPUC order. FP&-L must include environmental

externalities cosi using a range of adders. Zero is not the correct cost forC02.

. If PP&L wants to consider rate impacts and emission tradeoffs, those are
secondary objectives. Planning process must meet requirements for societal
cost analysis firsi. Then we can consider additional time and resources to
explore other concerns of PP&L.

. Anaivsis must include end effects oroperiv.

2. Planlorscenainos;

. It is important to consider the benefits of an accelerated demand side programs,
PP&L needs to include proyun scenarios with accelerated ramp up.

. We feel it is imponant to quanufy the value or reduced risk trom demand side
proe^rams. At a rrunimuin. you musi include some prooabiiity weiyi ing or

iltemaiive tutures.

. SEA ot 0 feels thai vou must include recent co.u oisLnt acauisitions as suoory
side ooiions -- noi as Dan or PPSrL's base resourres. T'aese pi&nis have not vet

ceen appro'.'ed by re^iators. PP&L needs to demonstrate that acquiring these
slants is consistent wuh Leasi Cost DnnciGles. mciudin? environmental
extemsilities.
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PP&L needs to include rehirtishment of eristing coal plants as supply side
options - not assumed to be part of future base resources. PP&L needs to
demonstrate that continuadon or these plants is consistent with economic
j-SIatc .- u_dm? environmenlal extenialities. Consider repowenng with §as
as an option to reduce emissions.

Include rate options as possible demand side programs. PP&L is committed to
CQ?s_!rLinZ^'? rates ^s Part of the Montana 8LS?eement. as well as being
ordered by OPUC and other state agencies. SEAO also rewmmends hookup
fees tor consideration. There are investigations looking at pridng issues
ho, ;- ;^r they will not consider the demand side impart. TTius. the LCP must
include rate options rrom a resource perspective while the other proceedii
work out details. ' ' '

Other demand side programs include fuel switching, which should be included
ii^any anaiysis that looks at higher cost programs or high cost standards for
s^^'^.

There must be consideration of risk. SEAO suggests that PP&L utilize the
method of muitiple discount rates proposed byShimon Auertach. Under this
approach, fuel cost would be discounted less and envinanmentai cost would be
di-y-. -*pd at a zen? discount rate.
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^ PACIFICORP
P^^POW.R^POW.R ^^ ^^ ,^

Melanie Proctor

Solar Energy Association ut Oregon
027 SW Arthur Street
Portland. OR 97201

Re: SEAot'O Letter dated April 9, 1993

Dear Mclanic:

Your letter ol' April 9 provides comments in several areas ot the
Company s LCP process. I'll quote the comments in the order ihcy
arc listed in your letter. and then address each.

Societal Cost and Environmental Adders:

SEAofO believes that there should be minimum societal ctist
consistent with OPUC order. PP&L must include environmental

externalities cost usinff a range of adders. Zero is not the
correct cost for C02.

Res onse: The Company's March 26, 1993. version of its MATO study
plan discussion identifies the six levels ot environmental costs that
will be used in the external cost sensitivities. The three values lor
C02 that will be used are $10. S25. and S40. consistent with the
OPUC's draft order on UM 424.

Societal Cost Primary:
// PP&L wants to consider rate impacts and emission tradeoffs,
those are secondary objectives. Planning process must meet
requirements for societal cost analysis first. Then we can
consider additional time and resources to explore other
concerns of PP&L.

Response: The Company believes that the RAMPP process and
planning documents should meet both Commission and company
objectives. Our understanding is that Commission objectives include
a balancing of company, customer. and societal goals. The Company
objectives include minimizing price impacts on our customers of
future resource acquisitions, and minimizing future risks. We do not
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believe that rate impacts are secondary objectives. Integrated
resource planning involves a balancing of multiple objectives-
including rate impacts, emission tradeoffs. and societal cost.

End Effects:
Analysis must include end effects properly.

Response: The analysis will include end effects.

Accelerated DSR:

/( is important to consider the benefits of an accelerated
demand side programs. PP&L needs to include program
scenarios with accelerated ramp up.

Response: The Company's March 26, 1993, version of its MATO study
plan discussion identifies four levels of DSR implementation that will
be tested. Two of them include accelerated ramp rates.

Probability of Futures:
We feel it is important to quantify the value of reduced risk.
from demand side programs. At a minimum, you must include
some probability weighing of aiternative futures.

Response: Demand side programs reduce risk in some ways, and
increase risk in other ways. They can reduce risk by delaying ttje
need for supply-side resource additions: and they can be added in
small increments. They can increase risk because the performance of
many DSR measures and programs have not yet been adequately
tested. Multiple futures, and a unique resource plan for each future,
are used in RAMPP to prepare the Company for an uncertain future.
The Company then examines those resource plans, and evaluates the
commonalities and differences, to develop a two-year action plan.
Implicitly some assumptions are made in that decision making, for
example, the medium-low and medium-high load forecast results in
RAMPP-2 were given more weight than the low and high load
forecast results. The Company has not assigned precise probabilities
to the alternative futures it has proposed, in RAMPP-1. RAMPP-2 or
RAMMP-3 because we have not been persuaded that any of the
methods available to do this will produce a result that would
improve decision making better than the current method.

Acquisitions:
SEAofO feels that you must include recent coal plant
acquisitions as supply side options . - not as part of PP&L's base
resources. These plants have not yet been approved by
regulators. PP&L needs to demonstrate that acquiring these
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plants is consistent with Least Cost principles, including
environmental externalities.

Response: The appropriate forum for a complete evaluation of recent
acquisitions' cost effectiveness and benefits to customers is in a rate
case. The integrated resource plan provides a consistent framework
against which specific actions or opportunities are compared. We
describe this general view of the future and what we think our
incremental resource costs are. We use that as a standard against
which to compare opportunities such as the recent acquisitions,
because we are in a dynamic decision making environment.

The RAMPP modeling process would not be an appropriate or
reasonable "test" of these acquisitions. This is because those
transactions are complex. For example, the Colorado-Ute transaction
involved a couple generating units, transmission access, wholesale
sales and a seasonal exchange. This is a much more complex decision
than the decisions (he model is designed to make. such as whether it
is better to add a combined cycle combustion turbine or a wind plant
in a specific year. The capacity expansion models used for least cost
planning aren't intended to evaluate a complex transaction.

Regarding externalities, the model says nothing about how the
existing resources acquired in an acquisition transaction would have
been run had we not acquired them, and they certainly would have
been run. We have no way of measuring how the system would
have been dispatched, but we believe that our acquisition of those
resources does not have an environmental impact, because those
resources are going to be run no matter who owns them.

Refurbishment of Existing Plants:
PP&. L needs to include refurbishment of existing coal plants as
supply side options -- not assumed to be part of future base
resources. PP&L needs to demonstrate that continuation of
these plants is consistent with economic dispatch including
environmental externalities. Consider repowering with gas as
an option to reduce emissions.

Response: We are examining two categories of capital expenditures
which the Company makes on the plants, to compare them to the cost
of new resources. The first category is to refurbish the plants so that
their existing capacity can be maintained. When we talk about the
useful life for a power plant, it isn't a single large unit. A power
plant actually represents a large number of different systems and
components. Each component has a different useful life.
Refurbishment and replacement of individual components occurs
throughout the life of the plant. As we replace components. plants
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may produce and perform well at lives greater than the original
estimated life. Some of the units that were built in the 50's are
either approaching or are exceeding their original estimated life. but
they are still performing. The second category is to increase the
efficiency of an existing plant. These investments either improve
reliability or remove bottlenecks that allow the effective capacity to
increase. We will also examine the impact of externality costs on the
cost effectiveness of both of these categories of capital expenditures
on the plants.

Rate Design:
Include rate options as possible demand side programs. PP&L
is committed to consider inverted rates as part of the Montana
agreement, cis well as being ordered by OPUC and other stale
agencies. SEAO also recommends hookup fees for
consideration. There are investigations looking at pricing
issues however they will not consider the demand side impact.
Thus. the LCP must include rate options from a resource
perspective while the other proceedings work out details.

Response: As we stated in our response to your January 1993 letter,
one of the resource plan sensitivities will be a case with a reduce
load growth level, such as might occur if tailblock rates were in
effect, and/or hookup fees were in effect.

Fuel Switching:
Other demand side programs include fuel switching, which
should be included in any analysis that looks at higher cost
programs or high cast standards for C02.

Response: As we stated in our response to your January 1993 letter,
one of the sensitivities will be a case with a reduce load growth level,
such as might oecur if fuel switching were in effect.

Multiple Discount Rates:
There must be a consideration of risk. SEAO suggests that
PP&L utilize the method of multiple discount rates proposed by
Shimon Auerbach. Under this approach, fuel cost would be
discounted less and environmental cost would be discounted at
a zero discount rate.

Response: As we stated in our response to your February 1993
letter, the Company has reviewed Dr. Awerbuch's work, and, like
many in the field of least cost planning, finds it intriguing. However,
we do not yet see a way to implement it. We invite parties to
propose specific measurements of differential risk, and how those
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would be balanced with risk assessments for the entire portfolio of
resources.

Thank you for your continuing interest in the Company's integrated
resource planning process.

Sincerely,

^^.^

Nancy Esteb, Manager
Integrated Resource Planning

NE/ja

ec: RAMPP Advisory Group
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^ RACIFlCORP
PWORC POWER UTAH POWER

June 17, 1993

Dr. Phil Carver
Oregon Department of Energy
625 Marion Street, N.E.
Salem, Oregon 97310

Dear Phil:

At the RAG meeting on June 4 you requested infomiation on the derivatfon of the
carbon costs associated with our rural reforestadon project in Southern Oregon. I have
asked our consultant Dr. Mark Trexler, to prepare some background material on the
assumptions used to calculate our carbon costs. Although you are quite familiar with
"carbon forestry", I thought it would be useful to provide a brief background to put
these calculadons into context.

1. The goal of a carbon sequestration project is to change the otherwise prevailing
amount of biomass in the system. In principle, potential activities could range
from an educational campaign on the benefits of tree planting, to the purchasing
and reforesting of agricultural land. Right now there are no standards for what
constitutes a "quality" offset, so pilot efforts such as ours are attempting to
explore a variety of options.

2. The Oregon project is premised on cost-sharing the cost of reforestation on
private land. This is a much cheaper altemadve to rendng or purchasing the land
outright, but does not necessarily result in any less biomass being grown on the
land. As a result, we see it as a very cost-effective alternative to rendng or
purchasing land, which yields cost estimates in the range ofS15 - 530/ton.
There are some additional risks involved in cost-sharing with landowners, but the
contract we have developed attempts to compensate for that risk to the degree
possible.

3. There are different ways that carbon can be counted and valued even once you
know the net accumulation rate. These methods have significant implications for
the estimated cost of a carbon offset. For example, summing total carbon
accumulation with no discounting leads to a much lower perceived cost per ton
than discounting the carbon accumulation at 4%, in effect creating a Net Present
Carbon Value. In the case of the Oregon project, $/ton estimates vary from
roughly $2 - $6/ton based on the accounting method used.
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4. One of the most difficult questions involved in thinking about carbon offset
projects is the "but for" question. In the case of our Oregon project, would those
lands have been reforested anyway? We argue that given the lunited nature of
federal cost-sharing programs, the answer for practical purposes is no. Even if the
acres we reforest would have ultimately qualified for cost share funds, this would
simply mean that some other acreage would have gone without. Another part of
the but for" question relates to the potendal indirect impacts of timber
producdon. For example, some published work suggests that large scale tree
plandng for carbon sequestration in the U. S. would depress timber prices, and
presumably result in the removal of some lands from tree producdon. These
results are tentadve and we have chosen not to include them in the analysis of
our small scale pilot project.

The attached material from Mark Trexler further explains the details of our calculadons.
I appreciate your interest in our ongoing work to demonstrate low cost methods of
offsetting C02 emissions. I will plan to keep you posted as we refine our analysis and as
we set out to explore other offset arrangements. If you have any quesdons, do not
hesitate to give me a call (ph 464-5773).

Sincerely,

'^UiL.

BiU Edmonds

ec: Tom Imeson -1600 POP
Attachment
BE/gk
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1131 S. E. River Forest Road . Oak Grove, OR 97267 . U. S. A.
Phone: (503) 786-0559 . Fax (503) 786-9859

Internet: 75236.3411®compiuerve.com

Domestic Retbrestation Carbon Assessment

Description of a Model
June 16, 1993

Trexler and Associates has developed a spreadsheet based model of carbon offset
quantification associated with domestic reforestatioa projects. This model is for use by
PacifiCorp and other clients.

Basic Spreadsheet Purpose

The model is designed to estimate the carbon storage and cost of carbon for domestic
forestry projects on a per acre basis. The model includes three sets of variables:
biomass accumulation, soil carbon accumulation, and financing costs. The biomass and
carbon figures interact to calculate total carbon storage per acre. This figure is then
used to yield costs per ton of carbon offset. The model can be manipulated in a variety
of ways to assess the carbon and cost implications of alternative assumptions regarding
growth rates, project costs, project longevity, harvests, and product disposition.

Variables Considered

Biomass Accumulation:

Growth data for the trees themselves: The model is set up to use values for the
total cubic feet per acre at year 15, and every 10 years thereafter (25, 35, etc.)
Data was supplied by the Oregon Dept. of Forestry for Douglas fir Class II, III,
and IV sites.

Harvests: At a designated year, a fraction of the merchantable wood can be
harvested. The spreadsheet allows a portion of the harvested wood to be placed
into long-term storage, thus continuing the offset.

Carbon Accumulation:

Carbon is divided into three categories: carbon stored in merchantabie wood, carbon
stored in non-merchantable wood, and other carbon, which includes leaves, stems,
underbrush, and soils. There are five variables used to calculate carbon accumulation
and loss per year:
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Carbon in biomass: Metric tons of carbon per cubic foot of wood for the species
under consideration. For Douglas fir this equals 0.00682, based on the work'of
Richard Birdsey from the USDA Forest Service.

Wood/Stemwood Ratio: this number is used to calculate the amount of wood in
stems, leaves, etc. that is not classed as merchantable or non-merchantable wood.
This number is used when figuring the total amount of carbon stored in non-
merchantable wood. This value is 0.58 for Douglas fir, also based on the research
of Richard Birdsey.

Biomass Multiplier: This is the ratio used to calculate the amount of additional
carbon is stored in the acre beyond what is just in the tree, such as carbon in soils
and underbrush. _This number changes every 10 years, and is again based on the
work of Richard Birdsey.

Merchantable Harvest Loss: This is the percentage of carbon stored in
merchantable wood which is released shortly after a harvest, and thus does not
continue to be sequestered. We have used a figure of 10%, since Douglas Fir is
historically used quite efficiently for long-term building and other materials.

Non-Merchantable Harvest Loss: The percentage of non-merchantable carbon,
ncluding carbon stored in non-merchantable wood, which is lost during the

harvest process and eventually oxidizes. This is estimated at 75% in the
spreadsheet.

Financial Calculations

Expenses. These include potential expenses related to site preparation, planting,
vegetation control, animal control, thinning, rent and other miscellaneous
expenditures Total costs for the PacifiCorp program are preliminary estimated at
$364/acre. This includes $60 in site preparation, -$180 in planting costs, $55 for
vegetation control, and $69 for animal control. The choice of low-cost
reforestation opportunities may reduce this figure.

Cost shares: the percentage of each category paid by PacifiCorp. Under the
current cost share program, if a landowner maintains the trees for 45 years.
Pacificorp pays 75% of the planting and vegetation control costs for a total of
$273/acre If a landowner agrees to keep the trees for 65 years, then PacifiCorp
pays the full estimated $364/acre. In both cases, the landowner assumes
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'< 'w'merch ' '"/Kmmerch 'i>iA«r v)uw«st

The total carbon can be calculated by summing each year's net carbon. Under a zero
discount rate, this number can then simply be divided into the cost per acre of
PacifiCorp's participation in the project. This yields a result of just under $2. 00/ton of
carbon. Because it can be argued that carbon accumulation should be subject to
economic discounting, and tiiat 0% is not an appropriate discount rate, the spreadsheet
also is able to discount annual carbon benefit as it accrues. This discounted carbon

stream can then be totalled and divided by upfront costs. At a 4% discount rate this
yields a per ton cost of $5-6/ton for a 45-65 year projects in which PacifiCorp is paying
75-100% of reforestation costs.

As previously stated, the pilot projects currently being engaged in by PacifiCorp are
clearly at the very bottom of the supply curve for such projects domestically. It is
unknown how steeply this carbon supply curve should be expected to rise as the demand
for carbon offsets increases or is institutionalized through national policy. However,
PacifiCorp's participation in these pilot efforts will certainly give it a competitive
advantage in moving quickly to take advantage of the most cost-effective projects when
the time comes.



PP 72



PP 73

STATE OF WASHINGTON

WASHINGTON STATE ENERGY OFFICE
923 Plum St. SE, Town Square Bldg 04 . PO Box 43165 . Olympis, Washington 98S04-316S

July 15, 1993

Ms. Nancy Esteb
Manager, Integrated Resource Planning
Pacificorp
920 S.W. Sixth Avenue
Portland, OR 97204-1256

Subject: Aaberg Memo on Discount Rate Sensitivities

Dear Ms. Esteb:

We understand that Chris Aaberg recently provided corrected values for generic demand side
management (DSM) resource costs that were originally attached to his memo, dated May 21.
As we understand it, the original gross levelized cost values shown on the table for the
5.2 percent and 3.0 percent discount rate cases reflected levelizadon periods of 45 years, not
15 years as indicated. As a consequence, the $/MWh costs of the DSM resources increased
by about 30 percent.

Apparently, this comparison was perfonned so as to demonstrate the "true relative cost-
effectiveness of DSM versus coal- and natural gas-fired generation. However, direct present
value comparisons between resources with different lifetimes are invalid. One cannot directly
compare a 15 year resource and a 45 year resource. What we would recommend is that Pacific
"repeat" the shoner lived resource until multiple investments in DSM (in this case three) yield an
equivalent lifetime. The values that were presented in the memo, and subsequently at the June 4
meeting, do not correctly reflect DSM cost-effectiveness.

We are also concerned about the argument that using a low discount rate would move forward
capital intensive projects and result in price increases that move Pacificoq) away from its strategic
goal of being a low cost supplier. While the first part of this statement is indisputable, there are
two fundamental problems with the argument and its implications.

In our view, the strategic goal of being a low-cost supplier is potentially incompatible with least
cost planning. The central purpose of the IRP process is to examine alternative system costs over
an entire planning horizon and invest in resources that yield the lowest present value cost. It gives
us great concern to see resources that yield lower present value costs discarded because they may
have higher capital requirements or increase shon tenn rates.

21. '... 151-2000 or SCAS 494-2000 Telefax (206) 956-221 TDD (206) 956-2218

0
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The second problem wiA the argument is Pacificorp's flawed cost methodology that includes
income tax payments in resource costs streams and then discounts those cost streams at after tax
rates. It is methodologically inconsistent, as much so as comparing resources with different
lifetimes.

Taken together, the combination of a flawed methodology and a shifting optimization is greatly
troubling. It implies that the company might defer needed system maintenance, reduce system
reliability, and adopt other short-term cost saving measures at the expense of long-term societal
and customer benefits. If this is not the case, RAG (Resource Advisory Group) should be so
informed. This is also the case if the approach is only being applied to DSM or other capital
intensive resources.

Pacificorp may indeed have capital constraints, and legitimate rate issues should be addressed.
However, these issues should be dealt with in the KP process openly, rather than through
methodological fixes or plans with multiple countervailing objectives. All ofPacificorp's
customers can conceivably benefit if the company is able to secure energy resources that have a
lower present value cost. The test for the IRP or other collaborarive processes is to ensure that
costs for such resources are allocated among different customers in such a way that they all
benefit.

We look forward to discussing these issues in more detail at our next meeting.

Sincerely,

c\j^

Jonathai^A. Lesser, Ph. D.
Senior Economist

JAL/ay
0-L2-41W

ec: RAG group
Judith Merchant

Jim Harding
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t PACIFICORP
nftCIFtC POWER UTAH PCWER August 17, 1993

Mr. Jonathan A. Lesser, Ph. D.

Senior Economist

Washington State Energy Office
925 Plum St. SE, Town Square Bldg. #4
P.O. Box 43165
Olympia, WA 98504-3165

Dear Jonathan:

We have received a copy of your July 15, 1993, letter to Nancy Esteb
regarding discount rates.

First, let me address the issue you raised regarding comparing a
project with a 45-year life to a project with a 15-year life. As I
stated in my cover letter to that analysis, the purpose of my
calculations was only to show the impact of changing discount rates
and tax assumptions on various types of resource options, which was
what we understood you had requested. It was not to compare
alternative resources against each other. We have performed some
subsequent calculations, however, to address the concerns expressed
in your July 15 letter.

You are absolutely right in saying that a 15-year versus a 45-year
comparison is invalid, but it is invalid only if you are comparing
nominal levelized revenue requirements. The purpose of using real
levelized numbers is that the projects are put on an comparative
basis regardless of the length of the projects. In order to
demonstrate this, we ran the scenario you suggested. We repeated
the investment in the 15-year life project three times (every 15
years) to yield the equivalent 45-year life. While the nominal
levelized revenue requirement increased, the real levelized revenue
actually decreased slightly for both the 5. 2 percent and the 3.0
percent cases. We have attached a summary which now includes the
case you suggested.
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Regarding your concern with using after-tax rates to discount what
you feel are pre-tax cost streams, let me reiterate that taxes are the
same as fuel or any other operating expense. That is, they are
collected from the customer and then paid out by the company.
They are simply a pass-through. We have tried to demonstrate this
in the RAMPP process through our models and by providing articles
which detail the mathematics behind the process. We feel that we
are using the correct methodology by using the after-tax discount
rate in calculating our levelized revenue requirements.

Your letter also states that "In our view, the strategic goal of being a
low-cost supplier is potentially incompatible with least cost
planning. " It appears that you believe that the company would
reject a resource simply because it had higher capital requirements
and thus increased short term prices. A response needs to address
two areas: how does the RAMPP-3 model make resource selections,
and how does the company make resource decisions. The model
being used for RAMPP-3 selects resources based on the present
value of the costs over the 20-year planning horizon, and even
longer, because it also considers end effects for another 30 years.
The company takes the information provided by the model for
multiple futures and strategies, and develops an action plan for the
next two years. In developing that action plan, the company
examines cost consequences for both the short term and the long
term. The degree to which those two are balanced depends on the
degree of cost consequences. For example, if a particular resource
choice had very high short term costs, but substantial long term
savings, it would be a very attractive resource. However, if a
particular resource choice had very high short term costs, without
substantial long term savings, it would not be considered attractive.
The company views its low-cost producer strategy as a long-term
strategy, not just for the next quarter or the next year.

You indicate concern that the company would "... defer needed
system maintenance, reduce system reliability, and adopt other
short-term cost saving measures at the expense of long-term societal
and customer benefits. " The company's low-cost producer strategy
results in great attention to system maintenance. It is much less
expensive in the long run to maintain existing facilities than to allow
them to deteriorate and have to spend a great deal later to replace
them. As you can see in Mr. Gleason's July 28, 2993, response to the
Washington Commission's letter acknowledging RAMPP-2, the
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company views ongoing maintenance and refurbishment as a critical
part of its overall strategy.

We understand that you are leaving Washington to accept a new
position in Vermont. We wish you much success in your new
endeavors.

Sincer

Chris Aaberg, Director
Financial Planning & Analysis

Attachments

ec: RAMPP Advisory Group
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July 15, 1993
DEPARTMENT OF

ENERGY

Nancy Esteb
PacifiCorp
920 SW Surth Avenue
Portland, OR 97204-1256

Dear Nancy:

We have three concerns about Pacific's demand-side analysis and planning for RAMPP-
3. We would like to take this opportunity to offer recommendations to improve the
analysis.

Industrial

The planning assumptions for industrial programs propose to capture only a 50 percent
penetration over the 20-year forecast period. This is too low. The assumed maximiim
annual penetration rate of 3 percent is also too low.

Assuming these low penetration and ramp-up rates is tantamount to planning not to
acquire significant amounts of a 27 mill TRC resource. The amount of energy in the
balance is probably on the order of 100 to 150 MWa compared to a penetration rate of
75 or 85 percent. Our concern is that Pacific will never succeed a acquiring these
inexpensive megawatts if it does not target them. For example, targeting the lower
amount means that budgets and staff wiU not be allocated to pursue the higher amounts,
even though this should be a very high priority resource.

The company's reason for using a low penetration rate apparently is that it has little
experience m this sector, so a low rate is somehow pmdent. We argue a high rate is
pmdent for a resource of low cost like industrial DSM. K multi-year experience at
Pacific shows higher penetration is impossible after serious efforts are
made, then the supply curves, and targets can be revised. There is
experience in other utilities that show higher industrial penetration
and ramp rates are achievable. Barbara Roberts

Go^'emor

We recommend using a higher penetration rate, between 70 and 80
percent, for industrial conservation m the base line runs, for program
plamiing and target setting. Ramp-up rates should be at least 8 -
10% of the total potential per year. This level is already being
achieved by one regional utility in its industrial sector. Such an effort

DECEIVED

AIL i 6 1993

-u'^iiK PLANNING

625 Marion Street NE
Salem, OR 97310
(503) 378-4040
FAX (503) 373-7806
TDD (503) 378-4040
Toll Free 1-800-221-8035
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will require program staff and budget as well as management commitment like any new
resource acquisition.

Showerheads in New Construction

Pacific assumes no conservation potential for efBdent showerheads in new building stock
in Oregon because of Oregon law which requires 2.5 gpm showerheads. Pacific's
proposed showerhead program uses 2.0 gpm showerheads. The lower-flow showerheads
should be part of appliance package for new home's in Oregon. Savings are significant
and the cost is minimal

New Commercial

We urge Pacific to do a consistency review of plamung estimates of savings per square
foot and measured savings data from Commercial Energy FinAnswer experience.
Program savings are very high compared to IRP estimates on a per square foot basis for
some biuldmg types. For example, estimated program savings on 13 schools was 5.6
kWh/sfwhUe planning assumptions were 0. 12 kWi/sf. We cannot teU whether the DOE
2. 1 modeled baseline estimates for program parddpants are too high, plamung
assumptions are too low or the 13 schools are not representative. Either way~a detaUed
evaluation of actual performance is needed. As the company proceeds with impact
evaluation, planning assumptions should be updated.

Please call if you have any questions.

Charlie Grist, Energy Analyst
Policy & Planning Division, ODOE

l^i^^

Margie Gardner, Conservation Analyst
Power Planning Division, NPPC

ec: Christine Ervin
Angus Duncan

C0:cg\p&p\cg\tep\ppl\r3dnn. w51
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August 24, 1993

Margie Gardner
NPPC
851 SW 6th, 1100PFFC
Portland, Oregon 97204

Charlie Grist
Oregon Department of Energy
625 Marion Street NE
Salem, Oregon 97310

Charlie and Margie:

Thank you for your letter of July 15, 1993. PacifiCorp appreciates your comments as
part of our RAMPP 3 planning process. Before responding to specific concerns regarding
planning assumptions pointed out in your memo, let me make one overall point. The
changes which were incorporated into RAMPP-3 do not in any way reflect a lack of
commitment to acquiring low cost demand side resources. In fact, although the overall
program technical potential in the industrial sector was reduced for the twenty year
period, the emphasis on resources committed to acquiring industrial demand side
resources and the annual acquisition targets have increased. A distinction needs to be
made between commitment to action versus perceived available potential. In
PacifiCorp's RAMPP-3 assumptions, we revised our perception of program technical
potential for the reasons cited later in this response, but this should not be mis-construed
as a desire to back away from acquisition of this resource. With this in mind, we have
reviewed your letter, reflected on our input assumptions, and offer the following
comments for your consideration.

Industrial

tesue; The penetration assumption used by PacifiCorp (50% overall and 3% per year)
were understated and should be revised to reflect a 70% to 80% overall penetration
rate and a higher annual penetration rate.

The assumption for the amount of achievable program potential was reduced slightly
from RAMPP-2, resulting in an overall reduction of 120 MWa over the twenty year period.
Despite this reduction, the industrial sector remains the highest priority due to its status
as the single largest source of DSM resource in the plan. The reduction results from two
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primary changes that have occurred between RAMPP-2 and RAMPP-3; 1) changes in the
economic outlook for some of our industrial customers and 2) our initial experiences with
the industrial initiatives. Both of these issues are critical, but overall I must emphasize
that it has been our experience to date that industrial projects are more difficult to bring
to fruition and in general take much longer than expected. Recruitment of qualified
industrial participants due to the risk adverse nature of these customers and their
reluctance to incorporate changes to their production processes, has turned out to be
more difficult than assumed in previous planning efforts. In addition to these barriers.
the time frame involved to complete a project has averaged nearly 22 months, much
longer than assumed in RAMPP.2. Our reduction of RAMPP-3 penetration rates reflects
this extension in time frame for project completion and the generally slow nature of DSM
technology adoption in the industrial sector.

Issue: Assumptions of low penetration rates would be tantamount to not planning
to acquire low cost resource and thatsettng lower penetration rates would
translate into lower levels of DSM funding and staffing.

The reduction in overall industrial technical program potential does not reflect a change
in commitmert to work with these customers to achieve or exceed our planning
assumptions. Budgets and resources can be adjusted to target cost effective resources
as more receptivity is demonstrated. On the other hand, It would be careless for the
Company to include DSM resources in the twenty year modeling effon which would not
materialize at a later date when the actual resource is needed. As far as near term efforts.
Company initiatives have increased in this sector under the acknowledgement that this
sector is extremely cost effective and warrants further attention. As Table 1
demonstrates, the incremental resource addition assumed in the draft RAMPP-3 medium
growth scenario (28. 7 MWa in 1998) is actually higher than that assumed under the
mear^o^ the medium high and medium-low case for RAMPP-2 (24. 9 MWa by 1998).
RAMPP-2 did not have an explicit medium case as does RAMPP-3. This increase in the
portion of DSM investments allocated to the industrial sector reflects our recognition of
the mportance and the cost effectiveness of the sector. Despite this increased emphasis
achieving penetration rates in the range suggested by the ODOE and the Council (70
80%) does not seem likely.

/ssue: Other regional utilities have achieved 70 to 80 % penetration rates.

The comparison with the other regional utility is interesting, but may not be relevant.
Few regional lOUs have as large of fraction of total sales directed to major industrial
customers as does PacfiCorp. To target a 70 to 80 percent penetration rate among a
relatively small industrial base is one thing, but to assume this level of penetration for'an
industrial sector which is as large and geographically diverse as PacifiCorp's does not
seem to be entirely prudent. PacifiCorp has over 40% of its Mwh sales in the industrial
class. These sales are spread among over 3, 000 customers of various sizes and
industrial segments. Over 13 major two-digit SIC categories are represented in our
industrial mix. The current and forecasted outlook for many of these industries appears
to reflect marginal economic conditions. Firms in segments such as lumber and wood
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products and oil and gas are extremely risk adverse and are minimizing capital
investments as a whole. Faced with tough economic conditions, incenting DSM
investment and achieving high penetration rates becomes far less feasible.

Showerheads In New Construction.

Issue; PadfiCorp assumes no conservation potential for efficient showerheads in new
construction beyond the 2.5 gpm code requirement.

Your suggestion of using 2. 0 gpm showerheads is a good one and was omitted due to
oversight. We are currently evaluating the cost effectiveness of distributing 2. 0 gpm
showerheads through the Super Good Cents program, but had not included them
explicitly in the forecast. The size of this resource Is relatively small, but can be added
to the program technical potential after completion of the cost effectiveness analysis.

New Commercial

Issue: The estimates of savings per square foot and (tie planning assumptions
used to estimate technical potential vary significantly and warrant a detailed
evaluation of actual performance and updating of planning assumptions.

We always strive for consistency between planning assumptions and program results.
For that reason, we Included a discussion of planning assumptions and actual results in
the 1992 evaluation reports for Energy RnAnswer and Pacific Environments, and we
expect to continue that practice. Your suggestion that planning assumptions need to be
updated with evaluation results Is a good one and a practice we fully Intend to pursue,
As our knowledge base and experience with DSM Increases we will be tracking
evaluation results very closely to, determine updates which need to occur to the models.
With a limited dataset, we do not feel comfortable altering planning assumptions, at this
point. In the meantime, we can offer the same insight. ipto the possible source of the
discrepancy.

There are several reasons why the planning models may be different, specifically as they
relate to the schools example which was pointed out. Most of the discrepancy can be
traced to the issue of prototypes used to represent a given segment. TTie planning model
looks at one prototype, applies a rigid cost-effectiveness cutoff and applies the result to
the entire sector. In the real world, buildings are not necessarily a match for the
prototype. Some measures fail to meet TRC in the planning model. Wrthin the program,
those measures that fail TRC may still be implemented using supplemental funding. The
result is more savings than are indicated in the planning model.

We have pointed out in RAG presentations that the planning models should be viewed
as a representative proxy for what we will find in the real world. It is not surprising to find
differences between the limited number of prototypes used and the real world
experiences of the programs. Overall, we expect that the planning models are reasonable
albeit somewhat conservative estimates of the technical potential.
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Comparing our planning assumptions against NPPC plan shows areas where we are
different. NPPC shows most of the savings for school buildings coming from shell
measures. Our planning model shows lower savings for shell measures in Oregon
because the climate is milder and the saturation of electricity for space heating is lower.
Since early program parfcipants tend to be customers already using electric heating, it
is not s'jrprising that the program has found higher savings. It would, however, be
careless to change the planning assumptions until a more robust sample of participants
has been constructed.

We did explore areas where we thought more development of technical potential was
needed. Our planning model shows most of the savings coming from a T8 lighting
package which NPPC did not itemize. The result of the reassessment led to adding
nearly 70 MWa of program technical potential in commercial retrofit. This addition is
indicative of our overall desire to more accurately reflect the DSM potential in the
marketplace.

Although there may not be total agreement on all of the assumptions used to date in
RAMPP-3, we hope that you can understand our desire to more accurately reflect the
deliverable potential from demand side management. The changes do not represent a
reduction in commitment, but rather, a more accurate assessment provided by
experiences to date. Please let me know if we can provide more clarity regarding the
concerns you have raised or answer any additional questions that you may have.

Sincerely,

-^^-"' /-'?-r-^

Scott Robinson
Manager, Demand Side Policy and Strategy
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RAMPP-2
Incremental Energy - MWa

MedH h
MedLow
Mean
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1.0
1.0
1.0

RAMPP-3
Incremental Energy - MWa
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1991

1.0

1992
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1.4
1:7

1993

1992
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3.0
2.1
2.6

1994
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1993
4.0

1994
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1995
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6.1
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1995
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1996
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To: Hancy EaCab, Kanaqar, Intaqra.tad Reaauraa Plnnninq
Paaiticorp, sao sw 6tb AV.
Portland OR 97204-1256

From: ?hil carvar and Charlin Criat, OR Dept. o( Bjiergy
lUurgia Gardnar, S1W power Planning Council
coiinr colfr, OR Pulilic utility CBaaieaion

Subject: Data Xaq^rati caiipariaon of RANCT2 and RJD(PP3
Conaervtlon Estiaac- and Tarqeca

1.

2.

3.

5.

6.

Plaana provlda an updttad eida»by-«ide co»pariaon of
the eaiiaatc* of tachnicai and aatliavable conauvatlon
pofntial (aiw and paaX ml) by aactor uid rngion for
BJUtPPa and BAWn. Praaa uqptain any . ubatantiv
dl. tfranewi.

Ple&ac provide a y-r-by-yar conyriaon of th* 170 aMW
auaiUAtive aon-rvation targat by'the .nd of 1998 in
ajkKPn, and t&a prcposud tnr7«f for IUUtPP3. Plaa-
explain any .ua»taniiv» diff«r*nc«».

Plaase raoonaile the July 30 latole "Potantial Resourcaa
- Ranlfd by Total R<aoucc« Ca«f (lfl<) and Ua* qrapf on
paq- 9 - 17 o( tha July 30 liandcut, "Pralininurv oratt
Raaalta - Hadlua Lefcl, H<diua O- Pcica" (aWM),

Why doea tha basa cana (ND) inoranantal iiiduntrial
aon»»rvatlon drop tcon coughly 30 aNW ta IS nic* b«twn
l»9B and i.s»» (... graph on p. 13, ifiid)?

Bhat conatraina tha inoTBnantal aoiiau^iai rB'crofit
eunaarvation during 1994-199B (ibid)?

What aaainption* ar* naaa about backgrBund con««r»atlon
tneludad in ta« BAMPP3 feraoaac? JUra t!seae . nvin^B
inoludad ia U>n ba- o««a im danand aid* r««ourc-?
How do th<«« usuaptiona diffar fron nAK??27

Thank you for your flatanca

»k»<te\>ue»»»uilirilll . ini
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September 24, 1993

Phil Carver, Charlie Grist
Oregon Department of Energy
625 Marion Street NE
Salem, OR 97310

Margie Gardner
NW Power Planning Council
851 SW 6th, 1100PFFC
Portland, OR 97204

Connie Colter, PhD
Electric Rates and Planning
Public Utility Commission of Oregon
550 Capitol Street, NE
Salem, OR 97310-1380

Dear Phil, Charlie, Margie and Connie,

Enclosed please find the responses to your September 2 data request regarding
comparisons of RAMPP 2 and RAMPP 3 conservation estimates and targets.

If you have any questions please don't hesitate to call me at 464-6523 or Doug Ballou
at 464-5047.

Sincerely,

Scott Robinson

Manager, Demand Side Policy and Strategy
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Responses to
ODOe. NWPPC, OPUC RAUPP Dtt» R»qi»St . DttHi: SupWnlMf 2, 1993
Compwtaon of IIAUPP 2 and RAHPP 3 Con-natton Ettlmstw and Targots

1. Please provide an updated side-bv-slde c»mparison of the estimates of technical
and achievable conservation potential (aMW and peak MW1 bv sector and region
for RAMPP 2 and RAMPP 3. Please ex I 'n n bstantive differen

Response: The comparisons of the RAMPP 2 and RAMPP 3 technical potential are
shown in attachment A. These conservation supply curves were distributed and
discussed in the March 12 subgroup meeting.

A table showing achievable potential comparisons was discussed at the April 30 advisory
group meeting. Updated tables comparing RAMPP-2 and RAMPP-3 achievable
conservation potential (aMW and peak MW) by sector and region are shown in
attachment B. The table below provides explanations of the with variances from RAMPP
2 plan to RAMPP 3 as follows:

^ ̂ ^^^^^
a i^^^sj%sss. ?;:'

tWtW SitffixiitaifcKii&eit.cft^t. ci. t^

Industrial

New Commercial

Commercial
Retro

New Reskiential

Residential
Weatharizatton

Residential

Appliance

Water Heater
Load Control

Total

rate trom 65 % to

4 99 Update measure cost Informatton which impacts background
conservatton assumptions. Net effect is little change to
potential.

35 104 Retrofit potential Is larger.

(27) (42) Assume MAP manufactured housing In (orecast-Change
estimate of achievable penetratton rate (rom 60% to 40% in
Long Term Super Good Cents due to widespread code
adoption and more difficulty in persuading bulklers to go
beyond code. Include solar access and appliance savings in
program impact although these are small. ResuB is large
decrease in potential estimate.

(36) (63) Update costs to include more tow-e windows, water
conservatton measures and manutactured home potential.
Reduce estimate of achievable program penetration rate
from 58% to 40%.

(15) (22) Includes new Federal standards in torecast. Reduce estimate
of achievable program penetration rate from 17% to 14%.
Result is reduced program potential.

(90)

(139) (356)

eman e o cy ann ng age
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to
ODOE, HWPPC, OPUC RAUPP Data ff«»uMt . 0«»d; Saptwnbw 2, 1993
Compartwn of fUNPP 2 and RAUPP 3 Conwrvatton aumu- and rwB»tt

The achievable potential MWa and peak MW savings were impacted in Industrial, New
Commercial and Residential construction by the forecast change from medium-high in
RAMPP 2 to medium as the most likely case in RAMPP 3.

2. Please rovide a r-b . ear corn rison of the
consen/ation ta etb theendof19 6in RAMPP 2 n
RAMPP 3. Please ex lain an su tantive differences.

170 aMW cumulative
the ro osed ta ets for

Response: The target of 170 aMW is based on RAMPP 2, but includes savings other
than programmatic. " RAMPP2 included about 120 aMW of programs for planning
purposesT In addition, the target included estimates of the background conservation and
conservation programs beyond those included in RAMPP2. A detailed explanation of the
differences is provided in attachment C.

3. Please reconcile the Jul 30 Table "Potential Resources - Ranked b Total
Resource Cost" M and the ra hs on a es 9- 17of the Jul 0 handout
"Prelimina Draft Results - Medium Load M ' m s Price" MW .

Response: The tables distributed at the July 30 meeting represented work in process.
Some items have been revised as pan of on-going work. The table "Potential Resources
Ranked by TRC" was produced by Power Planning to demonstrate the resource choices
the integration model is facing. The graphs on pages 9-17 present background
information on the Demand Side Resources (DSR). The information is consistent with
the DSR being used in the integration runs.

4. Wh does the base case MD incremental industrial conservation dro from
rou ht 30 aMW to 15 aMW between 1998 and 1999 see ra h on a e 13
ibid)?

Response: Industrial consen/ation in the first 5 years of the 20 year plan targets large
industrial plant facilities where a significant amount of the technical potential for demand
side resources exists within this sector at a very cost effective level. Once much of this
resource is captured within the first five years, the amount of resource potential in these
facilities drops off dramatically leaving most remaining potential in the small and medium
industries and new industrial development. In addition, the industrial resources are
assumed to be captured over a extended period primarily because they tend not to be
retrofit, but occur when processes are changed or plant expansion occurs through their
capital budgeting cycle.

eman e o cy ann ng age
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Responses (o
oooe, NWPPC, one RAHPP oau Haqiwst . Da«d; Sepumhw a, 1993
Comparison of fWUPP 2 and RAMPP 3 ConawvfUon Estlmstas and Twgets

5. What constrains the incremental comme
(ibidll

'al retrofit cons n/ationdurin 1 94-1998

Response: The commerdal retrofit conservation efforts ramp up during the 1994 through
1998 period as the company develops the capability to offer a system-wide program,
achieving high partidpation levels and market acceptance. In addition, the program will
not be offered in all states until after 1998. Our first effort at a state-wide commercial
remodel program will start in Oregon in 1994. Program experience has shown that
program delivery and implimentation issues will need to be worked out as the program
evolves through this capability building phase which includes buildinfl strong trade ally
relationships and increasing customer awareness o< the program and services offered.

6. What assum tions are made about back round conservation included in the
RAMPP 3 forecast? Are these savin s included in the base case MD demand
side resources? How do these assum i ns iffer from RAMPP 2?

Response: Background conservation is estimated by assuming that measures costing
10 mills or less will be adopted by consumers. The methodological assumptions have
been discussed previously with the Advisory Group. Savings from background
conservation must be subtracted from programmatic estimates to avoid double-counting.
The background that would have occurred from program participants is not included in
program impacts. This is the same procedure followed in RAMPP2.

eman e o icy ann ng age
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Responses W
ODOE. NWPPC, OPUC RAUPP Data Bequast . Dstad: SapumbT 4 »9S3
Comparison ofRAHPP 2 and RAUPP 3 Conswvatton Estimates and TafBS"

Attachment A - Conservation Supply Curve Comparisons

eman 1 e o icy anning age



Conservation Supply Curve
Commercial Sector, New and Existing
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Conservation Supply Curve
New Residential Space Heat
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Conservation Supply Curve
Existing Residential Space Heat
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TECHNICAL POTENTIAL FROM APPLIANCES
NEW APPLIANCES

lighting

ranges

dishwash

dryer

aircond, window

aircond, central

freezers

hotwater
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waterbed

clotheswasher

'3

NEW SAVING POTENTIAL C=l WITHIN NEW STANDARDS
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Responses to
ODOE, NWPPC, OPUC RAMPP Data RwfMSt . Dttad: Saptambw 2, 1993
Comparison of RAUPP 2 and RAMPP 3 ConservaUon Estlnwtas and Targets

Attachment B - Achievable Conservation Potential Comparisons
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RAMPP? POTENTIAL ESTIMATE «MW DSR BY 201 I
COMPANY PP&L UP&L

APPLIANCE
RESIDENTIAL WX
INDUSTRIAL

NEW COMMERCIAL
NEW RESIDENTIAL
COMMERCIAL RETROFIT

ALL PROGRAMS

28
56

375
140

53

129

781

18
36

180

76

47

89

446

10
20

195
64

6

40

335

RAMPP2 POTENTIAL ESTIMATE WINTER PEAK_MW. DSR^BY 201 I

APPLIANCE

RESIDENTIAL WX
INDUSTRIAL

NEW COMMERCIAL
NEW RESIDENTIAL
COMMERCIAL RETROFIT
WATER HEATER LOAD CONTR

ALL PROGRAMS

COMPANY
46

91

625
216

78
215

213

1484

PP&L UP&L
29

58
300

117
69

148
213

935

17

33

325
99

9

67
0

549

RAMPP3 POTENTIAL ESTIMAT «MW DSR BY 2013
COMPANY OWC UTAH

APPLIANCE
RESIDENTIAL WX

INDUSTRIAL

NEW COMMERCIAL
NEW RESIDENTIAL
COMMERCIAL RETROFIT

ALL PROGRAMS

13
20

276
144

26
1M

642

6

19
68
68

21
66

248

5

0

143
M

2

82

297

WYOMING
1

0

65
12

3

16

97

RAMPP3 POTENTIAL ESTIMAT WINTER PEAK MW. DSR_BY2011

APPLIANCE
RESIDENTIAL WX

INDUSTRIAL

NEW COMMERCIAL
NEW RESIDENTIAL
COMMERCIAL RETROFIT
WATER 11EATER LOAD CONTR

ALL PROGRAMS

COMPANY OWC UTAH
24 12 1°
28 28 1

282 73 145
315 170 117
36 31 2

319 140 150
123 123

1128 5T7 424

WYOMING
2

0

65
28

3

30

128

.̂T3

0
*£)
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Responses to
ODOE, HWPPC, OPUC RAMPP Data Request . Dated: Septemoer 2, 1993
Comparison of RAMPP 2 and RAUPP 3 Conswvatlon Estlmatu and Targets

Attachment C . PacifiCorp DSR Opportunities
Changes Since RAMPP 2

Figure 1 shows the Company's current cumulative demand side resource acquisition goal
of 170 MWa by 1996, and a current estimate for RAMPP 3 of 98 MWa by 1996 and 180
MWa by 1998. The RAMPP 3 plan includes actual resource acquisition of 9 MWa
("signed contract basis) in 1992, a goal for 1993 of 11 MWa, and a five year plan of 157
MWa for 1994 through 1998. The compahson to PadfiCorps' strategic DSR acquisition

saclflcorp DSM ..vlaag* cuvriaoa

TO

r

in*a

1»

100

<0

n

a .

l»

22

eu BM^»PW

Figure 1 Compahson of Strategic DSM Goal with RAMPP 3, 1992 through 1996.

goal established in 1992 for the period 1992 through 1996 shows that the RAMPP 3 plan
estimate falls short of the goal by approximately 72 MWa in 1996, but reaches the 170
MWa goal in mid 1997, with an expected cumulative savings of 180 MWa by in 1998.

This difference in the forecasted demand side resource acquisition ramp rate between the
RAMPP 2 Medium High (Company strategic goal) and RAMPP 3 Medium forecast can
be attributed to the following factors.

a- Revised economics (summarized below)

Revision of ramp rate to reflect net savings rather than gross savings
(summarized below).

eman e o icy ann ng age
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Responses to
ODOE, NWPPC, OPUC RAUPP Data Request . Dated: Septombef 2, 1993
Comparison of RAMPP 2 and RAHPP 3 Conservation Estimates and Targeis

Revised program costs, savings and penetration assumptions (summarized
below)

Revision of goals to reflect installed versus signed energy efficiency
measures (discussed below).

Underlying Economics behind RAMPP 2 and 3

The opportunity to acquire cost effective resources is heavily influenced by the long term
system load forecast, which in turn is driven by economic, demographic and competitive
assumptions. The potential savings available to be targeted through program activity
depends on the economic forecast, and its effect on the number of housing units, new
commercial floor space, and industrial production expected over the planning horizon.
The long term sales forecast is driven by a national economic forecast provided by DRI.
State specific forecasts are developed Irom this national economic projection. Table 1
provides national comparisons of GNP growth, housing starts, Company MWh sales
growth, electric housing starts, commercial floor space construction, and industrial
customer MWh sales growth over the 20 year planning horizon. The difference primarily
reflects the Company's movement from a Medium-High forecast in RAMPP 2 to a Medium
case in RAMPP 3 fThe Company did not produce a Medium Case for RAMPP 2).

Table 1: Changes In Key Economic Assumptions . RAMPP 2 to RAMPP 3
(20 Year Period).

National GNP

National Housing Starts (Millions)

Company MWh Sales Growth

New Electric Housing Starts (annual
avg.)
Commercial Floor Space Added
(Millions Sq. Ft.)

Industrial Sales (MWH)

2.3
1. 27

2.9%

16, 183

512

2.2
1.46

2. 1%

14,452

535

(0. 1)
0. 19

(0.8%)

(1, 731)

23

39, 223, 802 29, 447, 577 (9, 776, 225)

The economy dhves the Company's sales forecast and influences potential and need for
demand side resource acquisition. The amount of kWh savings is tied directly to the
number of homes, businesses and industries served. An economic downturn reduces the
amount of potential savings from conservation efforts, while an upturn increases the
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potential opportunity (or savings from programs. Overall, the underlying assumptions
behind RAMPP II which lead to the development of a strategic goal of acquiring 170 aMW
between 1992 and 1996 have changed, revising downward the savings potential in many
program areas.

Gross to Net Savings

The 1992 to 1996, five year goal of 170 MWa goal is gross savings and includes free
riders savings of approximately 36 MWa. Free riders is defined as those participants who
would have installed energy conservation measures in the absence of a utility program
offering. In other words, the utility DSM program had no impact on the customers
decision to make energy efficiency improvements. The RAMPP 3 forecast is net savings
(net of free riders), rather than gross savings as included in the Company's Strategic goal.
To put the Company's Strategic Goal oh a comparable basis with RAMPP 3, the free rider
savings needs to be removed. Removing free riders of 36 MWa from the Company goal
places RAMPP 2 net savings at approximately 134 MWa. Comparing RAMPP 2 and
RAMPP 3 net savings, RAMPP 3 is 36 MWa lower. The following Table 2 shows the
differences by program area in the two forecasts.

Table 2: Comparison of RAMPP 2 to RAMPP 3. MWa Savings 1992 through 1996

Appliance

Residential Wx

Industrial

New Commercial

New Residential

Commercial Retrofit

TOTAL

6

20

52

24
8

24
134

5

13
43
14

12

11
98

(1)
(7)
(9)

(10)
4

(13)
(36)

Revised program costs, savings and penetration assumptions

Overall, each program area was effected by the change from Medium-High load forecast
in RAMPP 2 to the Medium forecast being used (or RAMPP 3. In total, the amount was
105 MWa over the 20 year planning horizon, and represented a 13 percent decrease.
This explains part of the 36 MWa decrease shown in table 2, but there are other factors
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which affect the short term program ramp up rate. These are discussed by program area
as follows:

Appliance:

Residential Retrofit:

Industrial:

New Commercial:

New Residential:

Commercial Retrofit:

Change in Federal Standards for appliances.

High cost of the resource and fewer opportunities because of
partial weatherization.

Lower penetration rate assumption and difficulty in influencing
customer decisions.

Lower penetration rate assumption based on program
experience. Down from 85 percent in RAMPP 2 to 75
percent in RAMPP 3.

The shortterm plan includes mobile home (MAP) savings of
8 MWa. In RAMPP 3 MAP is included in the base sales
forecast, eliminating any potential savings. Removing the 8
MWa for MAP from the numbers, new residential savings drop
from 8 MWa in RAMPP 2 plan to 4 MWa in RAMPP 3 plan.
The change is due primahly to code changes.

RAMPP 2 assumed retrofit in all states and beginning in
1992. RAMP P 3 reflects the delay in starting commercial
retrofit activities and limited offering in Utah and Oregon only.

Table 3 provides a estimated breakout of the variances in MWa savings between the
Company's strategic goal of 170 MWa and the RAMPP 3 of 98.
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Table 3: Variance Explanations- Company Goal to RAMPP 3

Company Goal - MWa by 1996 170

Free Riders Adjustment

Lower Econ. Outlook, Codes and Appt. Std
Lower Industrial Penetration

Commercial Retrofit Delay
New Commerdal Penetration rate
lower/Other Misc

RAMPPS-MWaby 1996

50%
24%
7%

11%
8%

(36)
(17)

(5)
(8)
(6)

98

Ths main factors which resulted in a lower estimate of MWa savings acquired by 1996
in RAMP P 3 were the removal of free riders (50%), the lower economic outlook'(24%),
and reduced penetration rates in industrial and commercial (15%).

Revision of goals to reflect Installed versus signed

n developing the short term action plan for the Company's resource acquisition plan,
targets were set based upon the desire to incent energy sen/ice representatives to secure
agreements for participation in the Energy Service Charge (ESC) programs. After having
two years of experience, it has beaime increasingly evident that a substantial time lag
exists between the time that an ESC is signed and when the project is completed and all
measures fully installed. The lag varies substantially by sector, but overall substantially
influences the acquisition of installed demand side resources. Time lags vary by sector
as follows; Industrial Energy FinAnswer - 22 months. Retrofit Commercial-'8 months,
and Energy FinAnswer - 18 months. All time lags represent average mwh weighted
elapsed time between ESC signed and project completion. Since the value of DSM is
redected in the ability to count on the savings, the Company has reflected this time lag
10 its n9w tal'9ete for RAMPP 3. Goals stated now indicate installed versus ESC signed".
Taking this effect into account flattens the delivery curve from its previous steep path
implied by the 170 MWa target.

eman ie o icy anning age



PP 115

^ PACIFlCORP October 29, 1993
RftOFtC POWER UTAH POWER

Phil Can/er
Oregon Department of Energy
625 Marion Street
Salem, Or 97310

Dear Phil,

Attached are the year by year cumulative MWa DSR additions by sector for each of
the four DSR strategies. In addition, for each DSR strategy, the alternative load
growth scenarios are shown for those load growth scenarios for which a DSR strategy
was produced. The DSR acquisitions are broken down by sector and by new versus
retrofit in the case of commercial and residential. The residential retrofit column
includes both residential retrofit weatherization and appliance activity rolled together

If there is any additional information or assistance that I can provide, please let me
know.

Sincerely,

^^~- -
Scott Robinson

Manager, Demand Side Policy and Strategy
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IGH COST. ACCELERATED RAMP (HD), MEDIUM GROWTH CUMMULATIVE MWa PP 123

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

COMPANY
INO

19.7
53.2

114.8
140.9
172.8
181.8
190.7
199.7
208.6
215.7
222.8
230.0
237.1
244.2
251.0
257.8
264.7
2T[.5
277.2
282.9

EW
OML

5.3
10.8
17.5
24.5
31.9
40.3
49.2
58.7
67.6
76.8
86.0
95.1

104.2
113.0
122.3
131.4
140.0
148.5
157.1
165.6

OML
ETRO

2.5
6.8

11.3
17.3
23.4
37.9
55.0
71.9
88.5

104.9
121.0
132.7
144.2
155.5
166.7
177.6
188.4
191.9
194.4
196.0

EW

0.4
1.0
1.5
2.2
3.0
3,9
5.1
6.5
8.0
9.4

11.0
12.7
14.3
15.9
17.7
19.4
20.9
22.4
24.0
25.5

ES
ETRO

8.4
12.7
16.2
19.4
22.3
25.0
28.5
31.5
33.4
35.5
37.1
38.7
40.4
42.2
44.0
45.6
47.2
48.8
50.5
52.2

OTAL
SM

36.3
84.4

161.4
204.4
253.5
288.9
328.5
368.2
406.2
442.4
4T7.9
509.1
540.1
570.8
601.6
631.8
661.2
683.1
703.1
722.1

.tlGH COST, ACCELERATED RAMP (HD), MEDIUM HIGH GROWTH CUMMULATIVE MWa

1994'
1995 !
1996'
1997
1998:
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

COMPANY
, IND

19. 71
53. 2;

114. 81
140. 9 !
172.8
184.2
194.9
205,6
216.3
224.7
233.1
241.5
249.8
258.2
266.2
274.2
282.2
290.3
296.9
303.0

EW
OML

FOML
RETRO

NEW
FiES

ES
ETRO

6.
12.
21.
30.
39.
50.
61.
73.
84.
96.

107.
119.
131.
142.
154.
166
177
188
200
211

2.5 i
6.8

11.3
17,3
23.4
39.5
56.6
73.4
90.0

106.3
122.4
134.1
145.6
156.9
168.0
179.0
189.2
192.3
194.6
196.0

0.5
1.1
1.7
2.5
3.4
5.0
6.9
9.1

11.4
13.8
16.3
19.0
21.6
24.3
27.2
30.0
32.5
35.1
37.6
40.2

8.4
12.9
16.4
19.7
22.8
25.5
29.1
32.3
34.4
36.6
38.3
40.2
42.1
44.1
46.1
47.9
49.8
51.6
53.6
55.5

OTAL
SM

37.4
86.8

165.7
210.7

. 262.0
304.4
348.9
393.6
436.7
477.6
518.0
554.3
590.4
626,2
662.3
697.7
731.5
758.2
782.6
805.7
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HIGH COST, ACCELERATED RAMP (HO), HIGH GROWTH

1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

COMPANY
IND

19.7
53.2

114.8
140.9
172.8
186.3
199.0
211.7
224.4
234.3
244.2
254.1
264.0
273.9
283.4
292.8
302.3
311.7
319.6
326.9

. EW
OML

6.9
15.1
25.6
36.6
48.0
60.8
73.9
87.4

100.8
114.3
128.2
142.1
155.8
169.2
183.1
196.9
210.0
222.9
235.8
248.7

OML
ETRO

2.5
6.8

11.3
17.3
23.4
39.5
56.6
73.4
90.0

106.3
122.4
134.1
145.6
156.9
168.0
179.0
189.2
192.3
194.6
196.0

EW
ES

0.5
1.1
1.7
2.5
3.4
5.6
8.0

10.8
13.7
16.8
20.1
23.5
26.9
30.3
34.0
37.6
41.0
44.3
47.6
51.0

CUMMULATIVE MWa

S OTAL
ETRO SM

8. 5 38.1
13.01 89.1
16. 7 170.1
20. 1 217.4
23. 3 270.9
26. 1 318.3
29. 81 367.3
33. 1 416.4
35.3 464.3
37.7 509.4
39. 6 554.4
41. 6 595.3
43. 6 635.9
45. 7 i 676.0
47. 91 716.4
49. 9 756.3
52.01 794.4
54. 0 825.2
56. 1 I 853.7
58.3 880.8
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STATEMENT OF
UTAH INDUSTRIAL ENERGY CONSUMERS*

REGARDING RATE DESIGN RECOMMENDATIONS
IN DRAFT RAMPP-3 ACTI N PLAN

UIEC has reviewed PacifiCorp's draft RAMPP-3 Action Plan, which was distributed

on December 3, 1993. UIEC hereby advises PacifiCorp and the members of the RAG that it

strenuously objects to Item 7 in the draft Action Plan.

Item 7, and in particular 7(c), addresses rate design issues that are well beyond the

bounds of what is appropriate for RAMPP-3. The appropriate basis for developing energy and

demand charges for commercial and industrial customers, and the current relationship of these

charges to either embedded or marginal costs has never been addressed in the RAMPP-3

discussions.

Furthermore, UIEC would note that the Utah Public Service Commission has not

accepted the concept of marginal costs for either cost of service or rate design. And, even

if marginal costs had been adopted as a pricing principle, it has not been established whether

existing energy charges should increase or decrease relative to demand charges.

UIEC recommends striking Item 7 in its entirety. Rate design should be addressed

in state PSC hearings, not in RAMPP. If PacifiCorp wishes to incorporate a rate design

comment, it should be limited to the following:

"Continue to study, and implement as appropriate, rate design changes
which will move'rates closer to cost and assist customers to improve the

efficiency of their use of electric power."

At this time, UIEC takes no position on the other items included in the draft RAMPP-

3 Action Plan.

December 17 1993

Utah Industrial Energy Consumers (UIECI consists of nine large industrial Rate
Schedule and Contract customers of Utah Power & Light Company in Utah.
Collectively, these companies purchase in excess of 1. 3 billion kilowatthours per
year from UP&L.
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PP 127

Ms. Nancy Esteb
Manager, Inte9rated Resource Planning
pacificorp
920 SW Sixth Ave.
Portland, OB 97204-1256

COMMENTS OF THE NORTHWEST CONSERVATION ACT COALmON
ON PACIFIC EOWER & LIGHT'S 1993 DRAFT ACTION PLAN

JANUARY 4, 199^-
PPS. L staff have done some significant analytical work in this pj.annin9

round, and the company has made some real advances especially in the area
of renewables. However, in nsny respects there is a disconnect between the
staff's analytical results and the company's resultant Plan.

Our most serious concern is that management has added internal
financial criteria which-emphasize a rate impact test and lost revenue
accounting which are clearly contrary to Oregon PUC policy. Not only are
these new'criteria contrary"to the suppositions of Least-Cost Planning
nandated by most Northwest states, they specifically contradict company
pledges given during the RAMPP-3 process to abandon" the 'no losers' test in
favor of Total Resource Cost as the basis for policy.

It is our understanding that fears of retail competition are to blame
for this renewed enphasis on short-term rate impacts. However, there has
been no anal sis to-measure the impacts of increased rates. this is no
easy ISsk, given the multiple factors of load elasticity, decoupling and
the"trade-off of more available power for the secondary narket. However
the net cost or benefit has not at all been demonstrated. Certainly not
enough to justify the higher utility and societal costs which will
inevitably result from abandoning true least cost planning principles.

In any case 'it is incumbent upon the company to demonstrate such an
analysis before making so radical a change in policy. And» we would expect
the CPUC to demand justification before allowing it.

We understand that this is just a draft plan, and more data and
explanations will be provided. Our comnents are also prelindnary, but we
hope the company will incorporate them in its final version.

PP&L's Plan is commendable in several areas:

1) The company is demonstratinq a fair coimiltnent to renewables. Given
the company s very weak statements on renewables in its last plan^ its
actions" are very heartening. However, we are wary of repeated 'if cost
effective" caveats. We propose more site study and optioning to position
the conpany better to be-able to acquire all needed resources comnencing^.in
2000 without relying on fossil-fueled plants (as per UM550. ) Indeed, the
coiipany "should" adept this goal in compliance withOregon legislative mandate

217 Pine St., Suite 1020 . Seattle, WA98101-L520 . (206)621-0094* Fax (206) 621-0097

® Pnnml on UTCU PVCT with v-tBble-iad mlu



2) Analytic data now calculate the TRC, as ordered by OPUC, which w .*. x ^
notably missing in RftMpp-2.

3) Oie conpany is proposing to eliminate declining block energy pricin9
for residential customers in Montana and Utah.

However the process was far .less successful in other areas:

New internal financial standard for «aparing simply and denand side
resources

As indicated above, this is our most serious concern. At the Dec. 15th
meeting, company nanagement apparently decided tliat a 1% rate iirpact test
will replace OPDC's (and other states') Total Resource Cost test. In
addition, though the new policy was not well explained at the meeting, lost
revenues will no longer be treated as a neutral transfer payment, but will
influence the resource decision against DSB.

We strongly urge the company to reconsider this new policy and trust
that the CFUC will disallow it. Pacific's stated goal of being the low
rate provider, while understandable, is inccnipatible with least cost
planning which seeks the lowest present value cost cather than the lowest
rate.

Since bills matter more than rates to customers, the answer to
Pacific's conundrum of charging non-participants in DSR programs for
benefits received by participants, is to make sure that all customers
receive benefits. If the coinpany offers a wide enough array of DSB
programs, there need not be any non-participants, and the company's
competitiveness is guaranteed.

It was also stated at the same meeting that another new financial
"screen* would be that all DSK pro9rams niust produce an internal rate of
return of greater than 9%. If this is a problem, instead of using this
criterion to screen out certain programs the company should go to the
Conmission and ask for relief to ensure that all DSR investments ace
properly accounted for.

Failure to connect modeling results clearly to the Action Plan

It was unclear how the conputer runs led to the plan results. In
response to a question asking why computer data pointing to higher DSB use
didn't push the Action Plan in that direction, for example, the conpany
said one problem was that the 20-year runs we had weren't used internally.
Instead 30- and 50-year runs were used. Given their high capital, no-fuel
cost nature, it would seem that longer runs should favor DSR and renewables
even more. But in any case, why were we not given the same information the
company used for its decision-niaking? Thus the RAMPP group had few tools
to verify if the Action Plan was the most prudent action.

Every combination of runs which used high DSB had a lower utility cost
(NFV), lower customer bills, and lower me than other DSB strategies, but
the Action Plan chose a medium DSK portfolio. Biis result alone, without
other evidence, would seem to say that the Action Plan was not developed
from the ana. lytical results, but came from other considerations.
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One such consideration was the new financial test, discussed abo ,

which limits programs which have a more than It rate impact. However, even
with this restriction the high DSB strategy should have been chosen. FttT
instance runs 33 and 41 conpare medium to high DSB while keepin9 all other
factors the same. ihe rate rises only . 6%, from 48. 0 to 48. 3 mills/kwh.
(Meanwhile customers' bills went down by about the same amount. ) This is
true in case after case,--but-still the company picked medium DSE as its
strategy. We are forced to wonder if the Action Plan was based on the data
at all. We urge the company to clearly dilineate the logical steps fran
the staff's computer analysis to its Action Plan.

Failure to analyze a wide array of DSB strategies

Despite the urging of nany parties, a truly aggressive DSB strategy
was not analyzed. The company labeled its strategies as Low, Mediinn,
Accelerated and High, but these were misnomers. Their low strategy is
barely more than the required low-income programs, and the medium strategy
is what we would consider minimal. Given that every run showed more DSR
produced lower bills and lower total costs, it is incuntoent on the company
to analyze even higher DSB rates. Interestingly, in the few unconstrained
runs done, the computer did pick more DSB than even in the High strategy.

The company replied that it is simply impossible to do inore conserva-
tion and has reduced penetration goals from its RAMPP-2 plan, citing
lower regional economic growth as the principal reason. We suggest that
Pacific's narrow focus on rate impact reduces its DSR acquisition
efficiency, ihis rate focus limits its tools to the ener9y service
char9e which may not be, in every instance, the best way to acquire DSR.

Inadequate tracking of DSR acquisitions

The draft Plan changes the way DSP acquisitions will be counted fran
the present method of counting when contracts are signed, we are very
concerned about this "change. " we see this as an adniission that the
previous DSR targets were not really met. It was never our understanding
that RAMPP-2 DSB acquisition goals were not installed measures. Indeed,
the RAMPP-2 cumputer runs counted them as load reduction in the year they
are counted, not in a future year. In addition, besides occurring later
than in the planning models, some signed measures surely are never instal-
led, and there. is a real danger that some signed, but delayed, measures
will be counted twice when the work is finally done.

Ttie coffpany's adnassion that nany MWs counted in the planning process
to reduce load in "92-3 have not yet been installed is a serious misrepre-
sentation of its intentions. We urge CPUC to look into this inatter. "Bie
conpany should detail how it intends to 'catch up* to its goals, and
reclassify previous years' DSB results to count cnly installed measures.

We would also like the conpany to break down its DSR targets by year,
sector, price and state so that each conmission can track progress.

Failure to consider fuel conversion to direct use

Fuel switching should have been analyzed as a more efficient use of
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natural gas than burning it in CTs. The company is violating a specific
OTIOC order by not considering this issue. The plan totally ignores this
resource choice estimated by the NWPPC to be hundreds of megawatts. This
is another example of where a rate impact focus leads to higher total
resource costs.

Analysis of environmental eitemalities very confusing

Though we were given numerous conputer runs detailing the effect of
various environmental cost adders, it was very difficult to judge the costs
and benefits of various defensive strategies, itiat is needed is a rough
measure of how much an extra dollar or mill/kWr spent on DSR or renewables
would save society under each environmental cost scenario.

One strate9y in particular should be analytically pursued: a "most
prudent' portfolio of acquisitions which would aggressively avoid environ-
mental tax consequences. This hi9h DSS and renewables strategy, coupled
with a phase-down of coal, and targeted co-gen of inefficient boilers,
could be operated at least-dollar cost until taxes were enacted. we would
like to see the costs and "insurance benefit* of this strategy.

Also of serious concern is that the environmental analysis did not
have enough effect on the policy choices in the action plan. As we have
said, we are heartened by pacific's first steps toward renewables, but mare
should be done given the magnitude of liability facing any strategy based
mainly on fossil-fuels.

A most important need is for renewable resource site identification
and climatic monitoring, without this inforaation, future facilities
cannot be designed and sited. since it takes years to develop sufficient
data, the monitoring process must start now. It is not expensive. As
suitable sites are located, options can be obtained. Only in this way can
the company be positioned to acquire all cost-effective renewables by tlie
year 2000.

Load-building activities still part of confiany policy

It remains to be seen how decoupling will be inplemented. However
load-building and load-retention continue to be drivin9 forces for the
coinpany.

It is obvious that the lack of serious consideration for fuel
switchin9 is evidence of these forces while the utility a9gressively
pursues the acquisition of gas CTs, such as the in-naroe-only cogen project
at Hermiston.

The determination of societal benefit and cost is best done as part of
a least cost plan. If load-buildin9 and load-retention marketing does not
provide a societal benefit, it should not be permitted by the Conmission.
Cessation of marketing activities should be considered as a Denand Side
Resource option. It is hard to understand how building a SGC hone with a
gas water heater can be construed as anything else but load-building.
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Failure to fully explore rate design cpticns

It is to the company's credit that it is eliminating^declining block
price'structures for its'residential customers. It should 90 further to
embrace~realistic-market price si9nals by establishing inverted rates.
Since decouplin9 would protect the company against revenue erosion, there
Isno ma^or" reason beyond the general utility-culture distrust of lost ̂ oad
that'wouid prevent its adoption of residential inverted rates.
rates would have si9nificant effects on both long term denand and DSB
program"effectivness. Given Pacific's stated frustration with the low^
penetration rates of existing programs, one would think it would welcome a
no-cost (under decoupling) way of encouraging customer participation in
these prograns.

The Action Plan is short on specifics

As we have said, it would be very helpful to have breakdowns of DSR
programs by"state, sector, etc. In addition, in the third paragraph^of the
Action Plan's first page, the company 'plans on issuing another RFP after
the RAMPP-3 process, and anticipates that some of the resource needs
identified in this action [plan] could be met through that bidding
process. *" we would like to"know about this RFP. Will it be for all-
resources, in all states?

We assume that the lack of specificity will be corrected in more
detailed versions of the Plan to follow.

We look forward to our next meeting and appreciate the opportunity to
comment.

Sinc ely,

iu.
Steven weiss

ec: RA P-3 Participants
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PACIFlCORP
poiir UUN February 22. 1994

Steven Weiss
Northwest Conservation Act Coalition

217 Pine Street, Suite 1020
Seattle. WA 98101-1520

Dear Steven:

Thank you for your letter of January 4. 1994. We would like to
apologize for not providing a written answer sooner. Our attention
was focused on completing the RAMPP-3 Draft Report mailed to
interested parties on January 23, and then on getting the Draft
Appendices ready for the February 17-18 RAG meetings.

Your letter addresses several concerns, which this letter will discuss
in the same order you did.

Internal Financial Standards for DSR

First. I'd like to restate the three-part financial standard:

1) The internal rate of return of the utility's cash flow from the
DSR program must exceed 9 percent.

2) Real levelized DSR program costs must be less than PacifiCorp's
incremental power cost after adjusting for losses and adding 15
percent.

3) Total DSR program activity must not create more than a 1
percent price increase.

These standards developed from management's concern that
demand-side and supply-side resources were not being evaluated on
a consistent basis. These standards provide needed consistency, and
reduce internal review and debate of specific DSR programs.
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The inclusion of a price impact standard arises from the company's
long-standing concern with the price impacts associated with DSR
programs. The increasingly competitive marketplace has made that
concern more important to the company, [n addition, the experience
of utilities with large scale DSR investments has not been favorable
in terms of price and non-pariicipant impacts. It is appropriate for
management to exercise it's business judgment regarding the course
of action best suited to balance the desire to pursue cost-effective
DSR while recognizing its potential impacts on the company's
competitive position.

The 1 percent price impact limit should not be compared to the
RAMPP model outputs, since RAMPP is a 50-year real levelized
analysis, whereas the financial standards model looks at year-by-
year price impacts. The internal standards provide information
necessary for the company to modify demand-side programs where
it can to achieve the most cost-effective DSR while mitigating year-
by-year price impacts to keep the total cumulative price increase by
1997 under 1 percent.

These standards enable the company to rank DSR programs to
identify where to focus more effort, and how to modify programs so
that they can achieve the greatest benefit for the least cost. Thus the
company is pursuing the most cost effective programs first, and
delaying more expensive programs until they become more cost
effective. The net result of using these standards over the next five
years would be a 9 MWa reduction in DSR acquisitions compared to a
level based only on an avoided cost standard.

PacifiCorp believ&s that least cost planning incorporates the goal of
serving customers at the lowest cost, and price is an important
component of lowest cost. For some customers, bills may be more
important, but for many of our customers, price is their principal
criteria.

Development of Action Plan

The company used the modeling results along with management
experience and judgment to develop the action plan. The modeling
results provide useful information for management; they do not
dictate company actions.

Page 2
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The RAMPP report does not link a specific run to a specific action
plan item. Nor should it. Information gained from the process was
used to support each action plan item. For example, the action plan
item to evaluate clean coal technologies arose from the model's
selection of pulverized coal as the lowest cost supply-side resource,
and the model's selection of IGCC coal technology in the
environmental adder cases.

Levels of DSR Tested

For RAMPP testing, the company selected a range of DSR amounts
that bounds the achievable and cost effective limits of DSR in

PacifiCorp's service territory. The amount and timing of DSR
acquisition in the high DSR strategy was based on the maximum
amount of DSR the company believes it could acquire without
excessive cost increases. for DSR programs.

It is true, as you note in your letter, that each of the runs with a
higher amount of DSR had a lower total utility cost and a lower total
resource cost. However, they also had a trade-off in the form of
higher prices for customers. The trade-off in price impacts led the
company to select an amount of DSR that best balanced price and
revenue requirement trade-offs. The level of DSR selected was lower
than the level tested in the high DSR strategy.

Tracking of DSR acquisitions

The company developed its short term action plan for RAMPP-2 with
a clear priority toward capturing lost opportunities in new
construction. Secondary in importance was "capability building" to
prepare the company to deliver discretionary or dispatchable
conservation, when the resource was required. Since the focus of the
DSR effort in the 1992-1993 action plan was on new construction, the
ability to deliver installed capability was at least partially a function
of the marketplace.

Due to the very misunderstanding cited by your letter, the Company
has moved to a project management approach to tracking demand-
side initiatives. The lengthy time lags between inidation of a project
and subsequent completion (18 months for commercial projects and

Page 3
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up to 22 months for industrial) has dictated a more detailed tracking
system. For 1993, the company tracked and reported projects on a
signed, installed and pipeline (yet to be completed) basis. This
method of tracking enables the company to report pipeline as well as
completed results, thereby giving an indication of present and future
DSR impacts. RAMPP-3 short term action plan items are stated on an
installed basis.

Fuel Switching

°.ne of the RAMPP-3 sensitivities, Case #201. examined the impacts
of reduced load, which could occur from fuel switching. The Q&A
chapter of the draft Report also discusses the issue. The company
believes that the marketplace is the appropriate place to determine
fuel choice. Appropriate price signals create a situation in which
consumers will choose that fuel which best meets their needs. To
date, our experience suggests that the marketplace is working
properly and that price differentials are being recognized.

External Cost Analysis

The company is preparing an insurance cost analysis for
environmental risk, which will be included in the final RAMPP-3
report. Thai analysis indicates that it costs about $40 to avoid the
risk of $100 in environmental taxes. Furthermore, the S40/S100
ratio is consistent across all environmental externalities cases tested
in RAMPP-3. Another method to address the risk of environmental
taxes is to acquire experience with renewable technologies, which the
company is doing through its Washington and Wyoming wind
projects, four photovoltaic projects, participation in Solar II, and
negotiations with geothermal developers.

Load Building

The RAMPP study includes five different levels of load growth in the
base study plan, plus three additional levels in sensitivities. These
bound the likely level of load growth in PacifiCorp's service territory.
The analyses provide a useful tool to evaluate the impact of different
load growth futures. The company believes that it should recognize
and be responsive to customer choices. Some of those choices will

Page 4
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cause increased usage of electricity while others will result in
decreased usage. The company does not believe that efficient
applications of electricity which provide additional benefits in the
form of increased productivity or environmental pollution mitigation
are inconsistent with the principles of least cost planning. The
company does not intend to actively promote any one future but
should be ready to provide whatever power is required efficiently
and at low cost. The company is pleased that the RAMPP-3 results
indicate that higher levels of load growth would generally not cause
customer prices to increase faster than inflation.

Rate Design

The RAMPP analysis provides a framework which will allow the
study of rate design impacts. One of the sensitivities was designed to
address reduced load, which could result from a rate design change.
Rate design is also discussed in the Q&A chapter, where the company
notes that rate design must consider many factors in addition to DSR
acquisition.

Specifics in the Action Plan

The action plan presents the goals that the company has adopted for
the next two years, but not always the precise steps needed to
accomplish the goals. The action plan provides sufficient detail to
define the goal, while leaving the company flexibility in meeting the
goal in the most cost effective way available at the time action needs
to be taken.

Again, thank you for your letter. The company appreciates the
opportunity to respond to these issues in writing, and will be
distributing this letter to all members of the RAMPP public advisory
group.

Sincerely,

^y^
Nancy Esteb, Manager
Integrated Resource Planning

NE/ja

Page 5
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DEPARTMENT OF NATURAL RESOURCES

PP 139

Michael 0, LeawU
Gwwnw

Ted Stew rt
Exccuuve Director

Richard Andenon. Ph. D.
Dincur

Otfica of Energy and Resource Planning
355 WM Norm Temo«
3 Triad Center, Suite a50

Salt Lake Oiy. UT 8dl 60-1204
S01-538. 5428

801-521-0657 (Fax)

January 13, 1994

Ms. Nancy Esteb
920 S.W. Sixth Avenue
Portland, Oregon 97204-1256

RE: Recommendalions for RAMPP-3 Draft Report

Dear Nancy:

As requested in the December RAMPP-3 Advisory Group meeting, we provide you wilh
recommendations for your draft RAMPP-3 report.

1. We recommend thai all model runs be presented in the report. At the last meeting, I had
thought that some of the runs that did not yield unique results could be exduded horn [he draft report in the
interest of reducing data overload to the reader. However, I was unable to pinpoint any for exclusion. The
data overload concern could be addressed by presenting easy to read summary tables. See the attached
tables for example.

2. We request that you present the financial data for the TRC perspective in one or more summary
tables. (Again, see the attached tables for example.)

3. We request that you analyze the results of the model runs from the perspective of least total
resource cost and that you present the results of this analysis. The Utah Public Service Commission Report
and Order on Standards and Guidelines on PaciGCorp 1RP defines "lowest cost" to mean total resource cost.
The Utah PSC order further states thai, "If different strategies have the same total resource costs, the
Company should choose that strategy that has the lowest total revenue requirement."

As the seleaed strategy (or action plan) deviates from lowest total resource cost, we request that
you identify and quantify or dimension the risks and uncertainties that are mitigated by the deviation from
the lowest cost strategy. For instance, if diversity of resource mix is a goal, please define your diversity goal,
that is, define what you consider will achieve resource diversity. Please document aU supporting analysis.
Again, the Commission order gives guidance on this point... "the [IRP] process should result in the selection
of the optimal set of resources given the expected combination of costs, risk and uncertainty.

We also request thai you discuss who will bear the cost of the risk mitigation as requested in the
Commission order directive: PacifiCorp's future Integrated resource plans wUl include: .. An evaluation of
the financial, competitive, reliability, and operalional risks associated with various resource options and how
the action plan addresses these risks in the context of both the Business Plan and the 20-year Integrated
Resource Plan. The Company will identify who should bear such risk, the ratepayer or the stockholder."

4. Please discuss the treatment of the "end-effects" of resource acquisition strategies both in the
resource selection model and in the financial summary analysis.

«.

rit»'
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Ms. Nancy Esieb
January 13. 1994

Page 2

5. Since no emissions dala is presented for SO,; please include discussion o( SO, mitigation for the
"any coal" strategies; that is, please include discussion of the need for and use of emissions allowances and
any resultant cost trade-off bciwcen use of or sale of emissions allowances associated with the coal strategies.

We appreciate the opportunity to provide some up-front recommendations for what we would like to
see included in the draft RAMPP-3 report. I apologize for not providing this sooner and hope that you still
have adequate time to assure that the requested analysis is included in the draft report.

Sincerely,

Rebecca L. Wilson

Senior Energy Economist

me

Attachments

ec: Richard Andcrson
Jeffrey S. Burks
Rich Collins, PSC
Ken Powell. DPU
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RAMPP-3 Total Resource Cost NPV over 20 years at 8. 8%
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PACIFICORP
mc»Kpo«m> unMpn-

February 15, 1994

Department o£ Natural Resources
Office of Energy and Resource Planning
355 West North Temple
3 Triad Center, Suite 450
Salt Lake City, Utah 84180-1204

This responds to a January 13, 1994, letter we received from
Rebecca Wi-lson. We understand that Rebecca is now employed
by the Division of Public Utilities, rather than the
Department of Natural Resources. However, we are sending the
response to your Department, since it was sent by Rebecca
while she was an employee of the Department. I would like to
apologize for not providing a written answer sooner, but we
first focused on getting the RAMPP-3 Draft Report mailed to
interested parties on Januai-y 28, and then on getting the
Draft Appendices ready for the February 17-18 RAG meetings

Rebecca's letter addresses several concerns, which this
letter will discuss in the same order Rebecca did.

1. All Model Runs in the Report: The various summary tables
in the final report capture all of the model runs we have
made. The cechnical appendix will contain further detail on
model runs.

2. Financial Data Under TRC Perspective; All summary tables
include both Utility Cost and Total Resource Cost for all
model runs.

3. Analysis Under TRC Perspective: The company evaluated
all resource runs, and the benefits of alternative resource
strategies, from the perspective of both Total^Utility Cost
and Total Resource Cost. Because the action plan is not
derived in any formulistic way, it is difficult to_quantify
how it was derived from the results in any particular model
run. However, adoption of the strategic-renewables strategy
provides a good example of the company's use of results from
the RAMPP-3 analyses. Although the strategic-renewables
strategy results in higher utility costs, higher customer
prices" and higher total resource costs, the company believes
that its other benefits (gaining experience with renewable
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resource technologies and positioning the company for greacer
resource diversity) justify those additional coses. The
company can sometimes reduce its risk in areas such as
renewable resource development by purchasing resources on a
"turn key" basis. This can enable the Company to reduce che
level of the construction and, in the case of geochermal
projects, "dry hole" risk faced by both customers and
shareholders.

The company can best address risk sharing in the context of a
specific expenditure When the company makes an application
for cost recovery of specific costs, the benefits of those
expenditures to customers, the company, and shareholders, and
the appropriate sharing of the cases, can be explained. The
coinpany believes that responsibility for costs ar® best
addressed on a case-by-case basis, when all the facts for the
particular case are available.

4. End Effects: Bo. th the IPM model and the financial model
utilized a 50-year study period to properly account for end
effects. We modeled two run years (2022 and 2036) beyond the
20th year in the IPM resource selection model. The results
of these run years were used to calculate annual operating
costs for the years 2016 through 2043.

5. 302 Mitigation: RAMPP-3 considered S02 allowances in two
ways. First, the cost for all new coal resources included
the current selling price of $150/ton for S02 allowances.
Secondly, the Question and Answer chapter of the draft
Report, pages 5-6, discusses the company's strategy for Clean
Air Act compliance. The fourth paragraph on page 6 discusses
the trade-offs related to selling allowances. Given the
current market price of about $150/ton of S02, which
translates to 0. 236 mills/kWh, or Less than $Q. 005/kWh, and
the cost of new resources at $0. 04 to 0. 06/kWh, it is more
cost effective for the company to use all the allowances
needed for current generation.

Thank you for the letter, and we hope that a representative
from the Department of Natural Resources will be able to
participate in PacifiCorp s next round of IRP.

Sincerely,

<^y^
Nancy Esteb, Manager
Integrated Resource Planning

NE/ja
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LAND AND WATER FUND
Lecat Aid For The Environment

March 6, 1994

ID OF DIRECTORS
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sident
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"! w, Idaho Street
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. 61 342.7024
X: (208) 342-8286

Ms. Nancy Esteb
Pacificorp
920 S. W. 6th Ave.
Portland, OR 97204

Dear Nancy:

The Land and Water Fund of the Rockies would like to
thank you for providing us with an opportunity to review
and""comnent on Pacificorp's draft Resource and Market
PlannYng Program III (RAMPP3). As a non-profit
environmental'group, we did not have the _ resources to
participate in "the "regular RAG meetings held^ln_p°rtian^
As~a-result, this opportunity to provide written comments
is particularly appreciated.

As always, we are impressed with the technical
competence you have shown in the^ RAHPP3 ̂ IRP_^analysis^
Indeed, Paci'fiCorp seems to have made significant progress
in-"improving its modeling and scenario _deye l°Pment

capabilities. ' Moreover, we are pleased with PacifiCorp's
Action Plan commitments to acquire wind and geothermal
power'. ' 'We believe that these" renewable resources will
produce significant economic, risk divers. iflcat:i,on'_a
environmental benefits for PacifiCorp and its customers.

Nevertheless, we have a number of concerns about this
draft report. These concerns involve (1) the treatment of
new"coal" resources; (2) PacifiCorp's standards and_plans
for acquiring DSM;'and'(3) the consistency of the RAMP"
document with the decision of the Utah Commission in regard
to RAMPP2.

I. New Coal Resources

We have a number of concerns about PacifiCorp's
treatment of coal-fired resources in the draft RAMPP3
report, particularly your result showin9 larcle_amou"ts °
coal-fired capacity"in a number of the modeling runs.

srving tfw
-scky Mountain West ' As a former ICF employee who used to work with

the Integrated pYanning Model', I'wholeheartedly approve of
your choice of model!

2260 Baseline Road . Suite 200 . Boulder, Colorado 80302 . (303) 444. 1188 . FAX (303) 786-8054
KKft* Dt-inMfl Reclaimed Fiber Coment/50% Post Consumer Waste Paper
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First, it has been our understanding that the Rocky Mountain
and Desert Southwest regions have substantial amounts of excess
baseload capacity (due to the over-building of coal and nuclear
capacity during the 1980s). Indeed, a number of utilities in this
region own coal units that are currently operating at far less than
full capacity. This situation - of excess utility capacity during
nights and weekends -- is likely to be exacerbated by the re-
operation of the federal dams such that some generation may be
shifted to off-peak periods. Given this excess baseload capacity,
we were surprised to learn that the model often selected new coal-
fired resources.2

Our analysis of the draft RAMPP3 report suggests that the
model is selecting new coal plants, in large part, because of the
extremely low fuel price and variable O&M cost assumptions used in
the analysis. For example, the RAMPP3 analysis assumes a fuel
price for Utah coal of slightly under 6 mills/kwh and a variable
O&M cost of . 24 mrlls/kwh. 3 Moreover, these numbers appear to be
expressed on a levelized basis suggesting that coal costs do not
increase significantly over the 20-year planning horizon.

In contrast, PacifiCorp's FERC Form 1 report shows that fuel
costs in 1992 for the Hunter plant were approximately 10 mills/kwh
or about 70% higher than the fuel price planning assumptions used
for Utah coal in RAMPP3. 4 Similarly, this same FERC report shows
that actual variable O&H expenses for PacifiCorp's large coal
plants in 1992 ranged from 1-3 nills/kwh - roughly an order of
magnitude larger than the . 24 mill/kvh assumption used by
PacifiCorp in the RAMPP3 analysis. Moreover, the planning
assumptions of other utilities in the region tend to confirm that
future costs are likely to reflect PacifiCorp's historical
experience with coal, rather than the planning assumpti-ons used in
RAMPP3.

Similarly, in RAMPP2 PacifiCorp assumed that variable O&M
costs for both Utah and Wyoming coal were between 3-5 mills/kwh --

We recognize that, because of the capacity exchange
agreement with BPA, PacifiCorp is currently using most of its
excess baseload capacity. Nevertheless, other regional utilities
do not have similar opportunities. As a result, we would expect
that Pacificorp would be able to purchase low-cost baseload power
during off-peak periods. This access to cheap power should limit
PacifiCorp's need for new coal plants.

3 See Chapter 4, Table 4-9, at p. 17.

Even the cheapest plant on the PacifiCorp system, Dave
Johnson, showed a 1992 fuel cost of 7. 2 mills/kwh - about 20%
higher than the costs assuned in the RAMPP3 process.
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almost 20 times larger than the RAMPP3 assumptions. 5 ^Also, _the
RAMPP2 real "levelize'd fuel costs for coal were expected to range
f'rom'll-15-nnis/kwh, roughly double the RAMPP3 planning numbers.

this enormous change-in PacifiCorp's planning^assumptions,
there is virtually no discussion of this change in the draft
report.

We recognize that PacifiCorp may own some excess coal capacity
an"'unregulated subsidiary?") that will allow coal to be

sold"very-'cheaply in the future. " If this is the^case^_several
interesting""policy questions arise. First, does this access_t°
cheap~coa'i°aean-that* PacifiCorp's current coal Purchase_c°rltracts
are imprudent since they are significantly higher than^6 mllls/Kwn^
Or7 alternatively, for future ratemaking purposes would PacifiCorp
be willing to cap its cost recovery for existing coal units at 6
inills/kwhf "If cheap coal is available for future coal Plants^_why
isn't it available for the current plants? In any case, it seems a
bit disingenuous to have such low cost assumptions in the planning
analysis, while actual costs are substantially higher.

In any case, this result - that the mode^l is^ choosing
substantial amounts of coal - is significantly different than the
conclusions reached in RAMPP2. Despite this difference, there is
little explanation of the factors that may be causing it. ^we_would
urge PacifiCorp to explain these differences in far more detail in
the final RAMPP3 report.

Finally, in RAMPP2 PacifiCorp found that higher load growth
raised customer electricity prices. In contrast, in RAMPP3
Pacificorp'now concludes that greater load growth tends to_lower
electricity prices. Despite this dramatic change in conclusions,
PacifiCorp does not fully explain what causes this change. Is this
change^'being driven, "in 'large part, by the low coal cost
assumptions used by PacifiCorp?

II. PacifiCorp's Acquisition of DSR

In the Action Plan, PacifiCorp sets a number of standards ~
financial and otherwise - that guide its acquisition of DSR. We
are particularly concerned about two of these standard, s'_(1)
including lost revenue recoveries in the cost-effectlven^s?
analysis; and (2) limiting DSR acquisitions cumulative^lncremental
price impact, over what would result from an alternative suppiy-
side resource, to below 1 percent.

Our first comnent is: where do these standards come _f rom?
There is virtually no analysis justifying either standard^. WhY ls
a DSR-related rate impact of . 8 percent acceptable, but 1. 1 percent
unacceptable^ Why wasn. t 2 percent or three percent chosen? Are

See RAMPP2, at p. 46, filed May 14, 1992.
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these standards consistent with what other, potentially competing
utilities are doing? Although we are sensitive to the concerns
that lead Pacificorp to suggest these standards, we would urge
PacifiCorp to provide some explanation of the process that led to
their development.

In regard to including lost revenues in the avoided cost
calculation used to detemine program cost-eftectiveness, we
believe that this is inconsistent with the TRC test for DSM adopted
by the Utah Public Service Commission. Moreover, we are uncertain
as to what constitutes lost revenues: Is it the annual amounts
collected in the deferral accounts consistent with the recent Joint
Reconunendation approved by the Utah PSC? Or, alternatively, is it
the theoretical present value amount of lost revenues that would
arise even subsequent to a future rate case? These are very
different concepts with significant quantitative implications for
DSR program implementation.

In regard to the rate cap of It, we are sensitive to the
competitive and equity concerns that drive PacifiCorp's desire to
set this standard. However, the cap seems to be extremely low.
For exanple. Public Service Company of Colorado is suggesting a cap
in the 3% range. Moreover, the RAMPP3 report has virtually no
analysis of what this cap implies in regard to the TRC and other
benefits associated with DSR over the long run. Accordingly, we
would urge PacifiCorp to present some of the key TRC versus RIM
trade-offs before adopting such a rigid standard.

Moreover, there appear to be a nuinber of opportunities to
achieve significant energy savings, while also mitigating the rate
impacts associated with PacifiCorp's DSR programs. Despite these
opportunities, however, PacifiCorp has not as of yet taken
advantage of them. For example, the LAW Fund has suggested to
PacifiCorp that there are likely t,o be Large DSR opportunities in
the industrial sector in Wyoming. Given the low industrial rates
that prevail in Wyoming, the lost revenues and rate impacts
associated with these DSR opportunities nay be negligible. As a
result of taking advantage of this opportunity, PacifiCorp could
meet relatively aggressive efficiency targets without raising
competitive or equity concerns.

Similarly, the LAW Fund has suggested an alternative DSR
program design to PacifiCorp that could also help to mitigate
adverse rate impacts. The key idea is to provide a significant
upfront bonvls payment to custoners. In return, PacifiCorp could
apply an energy service charge focused on recovering lost revenues.
Unlike PacifiCorp's current DSR programs, which focus only on
direct cost recovery, this alternative approach could potentially
mitigate adverse rate impacts, while still maintaining high levels
of participation. We urge PacifiCorp to explore these and other
similar approaches.
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Finally, in the RAMPP3 Action Plan Pacificorp appears to
question the cost-effectiveness of DSR. In prior plans, DSR was
clearly cost-effective. Why has there been such a strong shift in
PacifiCorp's attitudes about DSR? We would urge PacifiCorp to
provide some more information along these lines.

III. Conpliance with Earlier Connission Decisions

In 1993, the Utah Public Service Connission issued a detailed
Decision on PacifiCorp's RAMPP2 report. In RAHPP3, we would urge
you to include a detailed point-by-point discussion about how each
reconnendation was handled. Although we have not thoroughly
examined this issue, it appears as if many of the Commission's
concerns may not have been completely addressed.

** * * *

Finally, since we have not had an extended period of time to
analyze the report and since we did not participate in the RAG
process, the LAW Fund's conments should be viewed as initial
reactions and expressions of concern rather than final positions.
We are still in the process of thinking through our positions on
many of these issues.

In any case, we appreciate having the opportunity to comment
on the draft R&MPP3 report and look forward to continuing to
maintain an open dialogue with PacifiCorp.

Sincerely,

Bruce Driver, Project Director
Eric Blank, Staff Attorney
LAW Fund Energy Project
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PacifiCorp RAMPP-3 Draft Report
Comments from the Land and Water Fund of the Rockies:

Letter from LAW dated March 6, 1994

1) FacifiCorp's RA.MPP-3 coal price estimates seem to conflict with coal
cost information in PacifiCorp's FERC Form 1 Report and with estimates used
in RAMPP-2, yet there is no discussion of this dramatic change in
assumptions. RAMPP-3 uses a coal cost of 6 mills/kWh, FERC Form 1 shows
Hunter's fuel costs at 20 mills/kWh, RAMPP-2 used 11-15 mills/kWh.
PacifiCorp should explain these differences in far more detail in the final
report.

Answer: FERC Form 1 gives average fuel prices for generating units.
These average prices are a mixture of a number of coal conttacts and fuels
(includes start-up oil or gas) at various prices. The FERC Form 1 average
fuel price for Hunter ii about 10 mills; however, at the margin, the
incremental cost is less'. RAMPP-2 coal costs were based on average costs,
either from existing conta-acts Ot the DRI Mountain 1 coal index (in real
1991 dollars). RAMPP-2 average costs were 9 mills/kWh for Hunter and 5
mills/kWh for Wyodak, found on pages 44-45 of the RAMPP-2 Supply
Side Appendix. ' The table on page 46 in the RAMP^'?. RePort
inadvertently used DRI's Mountain 1 price for Wyodak 2 and Hunter 4,
and were in error. However, RAMPP-2 modeling used the correct prices
for Wyodak 2 and Hunter 4, as shown in the Appendix. RAMPP-2 used
DRI's Mountain 1 price for new IGCC or AFB coal units. While RAMPP-2
used average coal costs, RAMPP-3 used incremental or market-based coal
costs for new coal resources.

2) PacifiCorp's RAMFP-3 O&M cost estimates to coal plants seem to
conflict with O&M costs reported in PacifiCorp's FERC Form 1 Report and
with estimates used in RAMFP-2. RAMPP-3 uses an O&M cost of 0. 24
mills/kWh, FERC Form 1 shows coal O&M at 1-3 mills/kWh, RAMPP-2 used
3-5 mills/kWh. PacifiCorp should explain these differences in far more detail
in the final report.

Answer: O&M costs fall into two categories: fixed and variable. The split
of O&M costs between these categories is subject to some uncertainty. In
RAMPP-3, pulverized coal plants were allocated $28.40/kW fixed O&M
and $0.24/kWh variable O&M costs in real 1994 dollars. At an 85 percent
capacity factor this works out to a total O&M cost of 4 mills/kWh. The
O&M values reported in FERC Form 1 ofl to 3 mills/kWh and the
RAMFF-2 values for new units at Wyodak 2 and Hunter 4 of 3 to 5
mills/kWh were total (both fixed and variable) O&M costs. Therefore, the
total O&M values are consistent.

3) Why did RAMPP-2 results show that load growth caused higher
customer electricity prices, but RAMPP-3 results show stable prices? Is this
change being driven in part by the low coal cost assumptions?
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Answer: It is true that coal price assumptions in RAMPP-3 are lower than
they were in RAMPP-2, but the RAMPP-3 no-coal cases, also showed
lower prices, and there the change cannot be driven by the low coal cost
assumptions. The company believes that the lower price impacts from
RAMPP-3 results occurred because of different real world assumptions
and different modeling techniques. RAMPP-2 assumed an inflation rate of
5. 1 percent, and a discount rate of 9. 54 percent. RAMPP-3 assumed an
inflation rate of 3.4 percent, and a discount rate of 8.8 percent. Modeling
techniques in RAMPP-2 did not include an optimization model, so
resource additions did not always exactly match the reserve margin
requirement (they often exceeded it), whereas in RAMPP-3, the model
only added the exact amount required to meet the reserve margin
requirement. Also, the RAMPP-2 financial model was less precise than the
RAMPP-3 finandal model.

4) Where do the internal financial standards for DSR come from?
PacifiCorp should provide some explanation of the process that led to the
development of these standards. Are these standards consistent with what
other, potentially competing utilities are doing?

Answ er: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Finandal Standards and Dedson Making, addresses this issue.

5) The 1 percent price cap seems to be extremely low. Why is a DSR-
related price impact of 08 percent acceptable, but l. i percent unacceptable?
Why wasn't 2 percent or 3 percent chosen?

Answ er: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Finandal Standards and Dedson Making, addresses tfus issue.

6) The RAMPP-3 report has no analysis of what the 1 percent DSR-related
price cap implies in regard to the TRC and other benefits associated with DSR
over the long run. PacifiCorp should present some of the key TRC versus
RtM trade-offs before adopting such a rigid standard.

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Finandal Standards and Dedson Making, addresses ihis issue.

7) What is included in lost revenues? Is it the annual amounts collected
in the deferral accounts consistent with the recent Joint Recommendation
approved by the Utah PSC? Or, is it the theoretical present value amount of
lost revenues that would arise even subsequent to a future rate case?

Answer: The lost revenue in the DSR financial analysis is the difference
between the revenue with the measure and the revenue without the
measure, before any regulatory action (prices are the same with and
without the program in question). This is consistent with the way the
company analyzes supply-side resources and other capital projects. If the
company considered revenues after regulatory action (price increases) all
programs would show the same internal rate of rehirn. Comparing the
IRRs of projects, excluding regulatory recovery, gives the company a tool
for allocating capital to the most cost-effective programs.
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8) PacifiCorp should take advantage of low-cost DSR opportunities in the
industrial class in Wyoming, where the low rates would result in low lost
revenues and small rate impacts.

Answer: Although the potential exists for low cost DSR acquisition in
Wyoming, the lack of impetus to undertaking more DSR in Wyoming
during the short run reflects the nature of the load and resource centers of
the system. The resources identified in the plan and reflected in the action
plan recognizes that the westside of PacifiCorp's system is more of a load
center and the eastside is more of a resource center. Given this condition,
DSM makes more sense on the westside since any westside DSM achieved
will have the effect of lowering transmission losses associated with moving
the power to the westside. Therefore, DSR opportunities targeted at
Westside industrial customers would take precedence over Eastside
projects.

9) PacifiCorp should consider providing a significant up front bonus
payment to customers as an alternative DSR program design to mitigate
adverse rate impacts.

Answer: On an on-going basis the company evaluates different incentive
mechanisms to increase DSR program participation and mitigate adverse
rate impacts. Although possibly increasing penetration to a-degree, the
bonus payment concept does not mitigate the rate impact of a given
program on non-participants. A bonus payment system would only
exacerbate the rate impact issue for those" who had already undertaken
energy efficiency actions on their own (free drivers) or those who could
not participate due to the lack of application (non-electric space and water
heating customers).

10) Why has PacifiCorp shifted its attitudes about DSR from a cost
effective resource in prior plans to questioning the' cost effectiveness of DSR
in RA.MPP-3?

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Dedson Making, addresses this issue.

11) PacifiCorp should include in RAMPP-3 a point-by-point discussion of
how each recommendation from the Utah PSC order on RAMPP-2 was
handled in RAMPP-3.

Answer: PadfiCorp responded to the modeling points from the Utah PSC
order on RAMPP-2 in the RAMPP-3 ModeUng Appendix. The company
is also responding to 311 items from parties' comments on the draft Report.
These responses addressed almost all of the issues addressed in' the
recommendations from the Utah PSC order.
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March 4, 1994

Nancy Eatnb
Integrated Resource Pl.annin.a
PacifiCorp
920 S. W. Sixth Avenue
Portland, Oragon 97204-1256

Se: CoBinenta to Paciticorp's Drafc RAMP?-3 Report

D««r Nancy;

DNRC appreciates your staff's effort that has gone into the Drafc
KAMMP-3 Rey0£ L The Reporc, howevr, could be improvttd in the
following areas:

1) The Report did not include detailed aupply-fli. de raoource
costs that would support the unit capital cost figuraa presented
in"'r*bla4-9. On April 29th. paciEiCorp distributed_a handout ^
entitled 'Supply-side Resource Cosc Detail' that included Bimilar
supply-side resource costs. Those coats, however, do_not
correspond with the cost eotimacee in cha Report. DNRC believes
that updated suppiy-side resource costs should be included in the
Reoort.

2) The Report tailed to document how the Action Plan wa»
derivd givn thn ootiaal raaource reaults _under the different
model runs and PacifiCorp's objectives. Adininistrative Rum of
Montana 38. 5. 2001(9) states "The Utility should thoroughly
document che tuierciae of its judgment in waighing r.hn^ imoortanca
of'eonfiictiag" decision objectives. The utility ahould prepare
such docuinentati. ori so that it can be reasonably understood by^ the
coiwiiaai. on'and'interaaEed parcies. " DNRC does not believe that
Pac'ifiCorp satisfied this rule. For example, it ia nec daar^why
tha pulvrizad coal resources, whieh^wera optimal^re8ource8_in
many"of the model runs, were not included in^the Action^Piaa^
'The'Action'Plan merely statas that clean coal technologies ehould
be" looked nt. ONRC believes thftt pacifiCoi-p should clearly state
the-ob]«etive criteria that were u»ed in making its decisions.

Sincerely, .

Oi-M
BWON

IINItlUtW
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FacifiCorp RAMPP-3 Draft Report
Comments from Montana Department of Natural Resources and

Conservation:
Letter from DNRC dated March 4, 1994

1) Provide back-up in an Appendix for the inputs to Table 4-9 (costs for
portfolio technologies) to support the unit capital cost figures and other
components of supply-side resource costs.

Answer: Material has been added to the modeling technical appendix
providing detailed information on derivation of costs for the supply-side
resources.

2) Document how the action plan was derived given the optimal resource
results under the different model runs and PacifiCorp's objectives.
PacifiCorp should clearly state the objective criteria that were used in making
its decisions. The Report should thoroughly document the exercise of
management judgment in weighing the importance of conflicdng decision
objectives.

Answer: Additional text has been added to the Conclusion chapter
discussing the company's decision criteria, and the decision-making
process the company uses in making its resource acquisition and capital
investment decisions.
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NORTHWEST POWER PLANNING COUNCIL
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Rob«n(Bcb)Sw(vlk
U»lu>

Stan Cnct
Montana

John N. Etchai;
Montana

Nancy Esteb

Manager, Integrated Resource Planning
PacifiCorp
920SW6thAve.
Portland. Oregon 97204

Dear Nancy,

mank you for the opportunity to comment on PacifiCorp's draft RAMPP-3 report.
PacifiCorp has devoted si^iificant resoiirces to analyze and digest the difficuit polic
quest"msmvolved ln.RAMPP-3- TTie result is a coherent. weU^written and thoroughly
documented plan. Whfle we would not agree with everything in the plan, ^t^s"cle'Mrthat
PacifiCoip put significant thought into the document. Our comments ap'Dear belowl
subject.

Financial Criteria Used to Evaluate Conservation
The CouncU is concerned about the financial criteria used to evaluate the

desirabiUty of conserration to PacifiCorp. In particular, we are concerned that a rate
impact test leaves both consumer dollars and conservation resoiu-ces on the table7~'nie
entire concept of least-cost planning in Oregon revolves around finding the muumiun"
total. cost^not the least rate imPactthat is acceptable. Clearly, by selectuigthe~Uiree
financial criteria. PacifiCorp is direcUy contradicting the intent of the least^st'olannu
orders in Oregon and Washington. While we would'agree that the ou^utofleasT-TOsT
plans cannot be foUowed blindly -- for example, the actions ofPacifiCorp'to'pursue'
renewables to hedge risk even though they are cun-enUy not least-cost is laudable'--
differing from the least-cost path should wanrant significant explanation. Such
explanation is completely lacking in the case of conservation.

The criteria, seem particularly stringent because they appear to guide PacifiCorp to
the medium DSR case instead of either the accelerated or'hi^i DSR c^e. Whfle the'text
indicates that the medium DSR case passes PacifiCorp's criteria. no mdlcation^is^ven
how the accelerated OT high DSR cases fare. In terms'of least-cost, there is~no quMtion
that PacifiCoip would have picked the accelerated or high DSR case since bothresult'm
$-loo'$200.miuon douar savin8s over the mediiun case. In either case the rate impact
(above what is already incurred in the medium DSR path) Is quite smaJl7on-tiie orier'of



1 to 2 tenths of one mill/kWh.
the medium DSR case.

PP 162
We urge PacifiCorp to pursue these savings mstea 0

As a final note to this subject, the appendices to RAMPP-3 should show the detail
of how the rate impact criteria was calculated.

Action Plan Tar ets for DSR are too Low

One direct consequence of the financial criteria and selectomg the medium DSR
path is the level of conservation activity targeted in the two-year action plan. While
PacifiCorp is actively in the process of piu-chasing gas fired, base load generation, it is
proposing to keep DSR acquisition efiForts virtuaUy stable, at a level that is about one-
third the acquisition rate of similarly sized utilities in the Northwest. Early indications
are that about 18. 5 AMW were achieved by the Utah and Pacific Divisions ofPacifiCorp
m 1993 but targets for 1994 and 1995 remain at about 20 AMW, instead of increasing.
For the Pacific Division, targets are about 10 AMW each year. This should be contrastei
with Puget Power, a similar sized utiUty to the Pacific Division, which acquired about 28
AMW in 1992 and 30 AMW in 1993.

When the OPUC acknowledged RAMPP. 2. it wanted PacifiCorp to ramp up to 8%
of the 20 year industrial target by 1996. This would be about 21 AMW. Yet'PacifICorp
is only proposing to acquire about 10. 5 AMW in 1995, leaving too large a gap to fill to~ge
to 21 AMW by 1996. Tlus is particiilarly egregious because of the low cost natiire of
industrial sector savings and because of the period of'partnership building' that needs
to occur with industrial customers.

AU these factors point to the need for PacifiCorp to increase the resources
available to develop conservaUon and to increase its DSR targets in the action plan.

Industrial Sector Action Items

PacifiCorp should pursue process change iinprovements in industrial customer
faculties that wiU result in both electric efiBciency and product/process improvements.
Process improvements require a significant commitment from the industrial customer.
PacifiCorp should train its field personnel to identify industries that may be ready to
review their entire proce&s and seek efBciency/product enhancements. TOese types of
projects wm likely result in very large savings to both PacifiCorp and the industtial
customer.

PacifiCorp shotild investigate the feasibUity of motor rebate programs, to help
ensure that the lost opportunity represented by the replacement motor market is not
overlooked. We recommend that PacifiCorp Join forces with its neighboring utflities to
fonn a consortium similar to that fanned in the Puget Sound area.

Commercial Sector Action Items

PacifiCorp should consider going further than traming and educatioiial programs
for code compliance in Washington. SunUar actions shoirid cover other jurisdictions as
new codes are developed. In addition. PacifiCorp should partner with local jurisdictions
by providing resoiu-ces for code enforcement.
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liance Action Items

We strongly support PacifiCorp's commitment to coordinated action to move the
inarket for appliances. You are a valuable player in national and regional eflforts to
move standards and change market supplies. We iirge you not to limit these actions to
the residential sector, but to expand your efforts to commercial and industrial
equipment, such as lights and motors, as well.

Wind Activities

PacifiCorp is to be complemented on its aggressive wind energy confirmation
program. The Foote Creek and Juniper Pouit projects will significantly contribute to the
wind resource confinnation agenda advocated by the CouncU. In pursuing its wind
projects, PactBCorp should encourage a proactive wind site development process to
facilitate economic and environmentally acceptable development of the hill wind
potential, of which a specific project may be only the initial part. Key to this approach is
early identification and resolution of the cumulative technical, institutional and
environmental issues associated with full development of the wind resoiu-ce area. For
example, transmission interconnection plannmg for the initial wind power plant should
consider interconnection requirements for ultunate development of the entire wind
resoiu-ce.

The option approach devised for tbe KSEP geothermal pilot projects is intended to
accompUsh similar objectives for geothennal resource area development and inight be
used as a model for wind. In the geothermal case, the developer is encouraged to
undertake environmental and resource assessment. peranittiag and preliminary site
development planning for an additional increinent of development, several times the size
of the initial pUot project. Encouragingly, current wind project dewelopinent activities
appear to support this concept. For example, Kenetech Windpower proposes to pennit
500 MW of wind development at Foote Creek and Simpson Ranch, though the initial
project will be much smaller. PacifiCorp should encourage a similar approach at other
wind sites in which it has interest.

Geothermal Activities

PacifiCorp's stated interest in geothermal development is encouraging. PacifiCorp
shoiild initiate activities leadmg to the development of a geothermal pilotproject with the
option for further expansion at a promising geotbermal resource areas. Resoiirce
confirmation, enviroiunental assessment and other option development activities shoiild
be undertaken for the e3qpansion option if tbe pilot plant proves feasible and cost-
effective. Althougti the overall developinent should be cost-effecttre compared to
alternative resources, the opportunity to confirm. new geothermal resources and to
seciire an esqpE msioa option warrants some cost-eflFectiveness premium for the pilot
project.

Photovoltaics

Paci&Corp should encoiirage the development of aU cost-eflTective photovoltaic
applications in its service territory, grid-connected as well as off-grid applications. An
approach in which PacifiCorp has financial interest in the facilities seems preferable, as
this should encourage neutrality to these potentially load ofifeetting faculties. At
minimum, the action to provide information to interested customers should include
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system design and econoinic evaluation assistance. Design assistance coulcTbe pnwitigi
directly, or PacifiCorp coiild recommend qualified design firlrls- Infonnation regarding
equipment availability, reliability, cost and performance should also be provided.
PacifiCorp shoiild be prepared to assess and credit distributed system benefits ofremoti
on-grid photovoltaic applications. Finally, fmancing assistance to customers for whom
photovoltajc service is cost-eflFective shoiild be considered.

SmaU-scale Renewables and Co eneration Develo ment
With development of the James River Camas project. PacifiCorp is demonstrating

that thermaUy-balanced congeneration of the type advocated by the Council can be
successfuUy developed in competition with large central-station combined cycle
poweqilants. PacifiCorp should continue to encourage the development of small-scale
cogeneration and renewable resource projects where cost-effective. Power plants using
reiuse or biomass residues and smaU-scale cogeneration development are often unique
and time-dependent opportunities. This type of project can benefit from a continuously
open acquisition window, clearly defined acquisition criteria and financial assistance.
Regiilarly schediiled small-scale FlFPs or open windows for unsolicited proposals can
create an ongoing opportunity'for prospective resource developers to bring proposals to
the company. Clearly defined resource acquisition criteria will minmuze spurious and
non-competitive proposals and expedite proposal evaluation. A means of crediting
environmental offsets, such as those associated with cogeneration projects that enable
retirement of older boilers, shoiUd be developed.

Local Area Peak Man- ement

PacifiCorp should consider distributed supply-side technologies such as engine-
generator sets, storage technologies, fuel cells and photovoltaics. in addition to (Urect
load control measiu-es, as proposed, as a means to resolve transmission Etnd disfa-ibutic
capacity constraints.

TTiank you again for the opportunity to comment. Please call if you have any
questions.

Sincerely,

"LUi^-

Margaret Gardner
Senior Conservation Analyst

^

JeEfery Kin
Senior Resoiu-ce Analyst

R;\MQ\WWMaTIBRB\PPaU;UMrJXX;
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PacifiCorp RAMPP-3 Draft Report
Comments from Northwest Power Planning Council:

Letter from NPPC dated March 4, 1994

1) The report should explain why PacifiCorp diverted from the least-cost
path in the case of DSR.

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Finandal Standards and Decison Making, addresses this issue.

2) How did the accelerated arid high DSR strategies fare relative to the
three DSR financial standards.

Answer: The accelerated and high DSR strategies were not run through
the financial model. The model tested individual programs, not a package
of programs. Also, please refer to the new section in "the DSR Action Plan
Detail chapter (chapter 13), DSR Financial Standards and Decison Making,
addresses this issue.

3) The appendices should show the details of how the rate impact criteria
was calculated.

Answ?r: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Finandal Standards and Dedson Making, addresses this issue.

t\... EXP a.i?_ whJ. the company is only proposing to acquire about 10.5
MWa in 1995 of industrial DSR, when" the OPUC in their RAMPP-2
acknowledgment order wanted PacifiCorp to ramp up to 8 percent of the 20-
year industrial target by 1996, or about 21-MWa.

Answer: The company's short term action plan states that the 1994 and
1995 cumulative acquisition of industrial energy efficiency will yield 18
MWa. The 199^ level of acquisition is 11.6 MWa alone. The acquisition
spelled out in RAMFP-3 combined with historic acquisition to date will
yield over 22 MWa in place by the end of 1995. 'Hiis would represent
aP.Proximately 9% of the program technical potential identified in
RAMFP-3. The company has provided a previous response to the NPPC
on August 24, 1993 that the level of industrial acquisition is greater in the
RAMPP-3 plan versus the RAMFP-2 plan.

5) PacifiCorp should pursue process change improvements in industrial
customer facilities that will "result in both electric efficiency and
product/process improvements. PacifiCorp should train its field personnel
to identify industries that may be ready to review their entire process and
seek efficiency/product enhancements.

Answer: The company has been evaluating industrial process
improvement areas as a mechanism to increase participation" in the
company's industrial energy efficiency program by large industrial
customers. In June of 1993 the company released an evaluation report on
the Industrial Energy FinAnswer program. The findings of the evaluation
report as well as experiences in the field led to the investigation of another
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approach which was piloted in Oregon during early 1994. The approach
relies upon a total 'review of the customers' production process to
determine how the process can be reconfigured. This approach goes well
beyond asking the question of what incremental efficiency upgrades can
be conducted at a customer facility to ask the larger question of whether a
customer can skip or replace an entire process with a more efficient one.
Rather than simply evaluating if a more efficient motor can be used in an
existing production process, this approach focuses on how the production
process can be reconfigured so that the motor isn't needed at all. The
result of the process is a much more efficient use of total energy per unit of
production. More important, the customer is the driving force behind the
recommendation. The company's initial pilot has yielded a_successful
plan for future action which has the support of the customer. The concept
is being targeted for application at other pilot sites. The one drawback of
this approach is that it requires substantial lead times and customer
commitment. Despite this drawback, the approach has tremendous
potential for improvement in the use of energy at the customer facility.

6) PacifiCorp should investigate the feasibility of motor rebate programs,
to help ensure that the lost opportunity represented by the replacement
motor market is not overlooked. We recommend that PacifiCorp join forces
with its neighboring utilities to form a consortium similar to that formed in
the Puget Sound area.

Answer: The company has incorporated motor initiatives into its current
design for the industrial FinAnswer program. At this point, Jhe company
does not believe motor rebates are necessary, although PacifiCorp is
participating in a national study to determine the size of the original
equipment manufacturers (OEM) market for motors. The company is not
adverse to pursuing upstream activities targeted at improving motor
efficiencies. The company supports efforts to transform energy efficiency
markets through initiatives like the Consortium for Energy Efficiency
(CEE). CEE is currently investigating a possible initiative in this area. The
company will evaluate the appropriateness of the initiative for possible
participadon when it is circulated in final form.

7) PacifiCorp should consider going further than training and
educational programs for code compliance in Washington. Similar actions
should cover other jurisdictions as hew codes are developed. In addition,
FacifiCorp should partner with local jurisdictions by providing resources for
code enforcement.

Answer: Additional text has been added to the discussion of residential
code enforcement efforts in the RAMPP-2 performance section of the DSR
Action Plan Detail chapter.

8) PacifiCorp should not limit its efforts to move appliance standards and
change market supplies to the residential sector, but expand efforts to
coinmercial and industrial equipment.

Answer: The company a'grees that there are significant opportunities to
improve efficiency standards for electric equipment in the commercial
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and industrial market, the company is acdvely researching possibilities in
these markets through collaborative participation in studies as well as
efforts such as the Consortium for Energy Efficiency. The company is
participating in an OEM motor drive study, and is actively evaluating a
packaged air conditioning system program. Current programs include
minimuin efficiency standards which are constantly ratcheted up to push
the technology envelope. Future DSR research efforts target the
investigation of even more options. Company efforts to move HVAC
appliance efficiency standards spill over into commercial applications.
Efforts in the building code arena have resulted in pushing market
practice. Also, see the response to NPPC question #6 above. Two new
action items were added to the commercial and industrial sections of the
RAMPP-3 DSR action plan.

9) In pursuing its wind projects, PacifiCorp should encourage a proactive
wind site development process to facilitate economic and environmentally
acceptable development of the full wind potential. Key to this approach is
early identification and resolution of the cumulative technical, institutional
and environmental issues, for example for transmission facilities.

Answer: PacifiCorp is open to considering transmission sizing for its part
in the jointly owned wind projects to allow for the full potential of the
wind resource. In fact, however, the facilities to be built must be agreed
upon by all project participants. All participants' needs as well as their
points of interconnection must be taken into account when planning these
facilities. The owners of the Columbia Hills wind project have an option
for an additional 50 MW. At Foote Creek, Kenentech Windpower is
permitting the site for 500 MW. At both sites, the ta-ansmission is being
designed for much greater capacity than the initial project would reqi ure.

10) For geothermal resource development, PacifiCorp should encourage
the developer to undertake environmental and resource assessment,
permitting and preliminary site development planning for an additional
increment of development, several times the size of .the initial pUot project.

Answer: The geothermal developers which PacifiCorp has considered for
project development have on their own initiative planned the optimum
development and permitting size of their leaseholds, in accordance with
the federal requirements for geothermal leases. For example, the
leaseholders at the Glass Mountain site have projected a resource capable
of supporting at least 1, 000 MW, and they are jointly pursuing permitting
on this basis.

11) PacifiCorp should encourage the development of all cost effective
photovoltaic applications in its service territory, grid connected as well as off
grid applications.

Answer: See action plan item #2, f through i. Also, additional text has
been added to the first page of the Renewables Analysis chapter
addressing the company's activities in the photovoltaic area.
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12) PacifiCorp should consider distributed supply side technologies such
as engine generator sets, storage technologies, fuel cells and photovoltaics, in
addition to direct load control measures, as proposed, as a means to resolve
transmission and distribution capacity constraints.

Answer: DSR action plan item #6h has been modified.

Page 4
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uMtrt PLANNINGMs. Nancy Esteb
Manager, Integrated Resource Planning
PacifiCorp
920 S.W. Sixth Avenue
Ponland, Oregon 97204-1256

Re: Comments ofNucor Steel on Draft RAMPP-3 Report

Dear Nancy:

Thank you for the opportunity to provide comments on the draft RAMPP-3 report. Due to the
limited amount of time to fally analyze and review the repon, and due to limitations on the level of
resources Nucor can reasonably devote to the review of a draft repon, Nucor is not in a position to
oflfer detailed comments on the draft RAMPP-3 report at this time. However, Nucor would expect to
nflfer comments after the final RAMPP-3 repon is filed with the Utah Public Service Commission and to
panicipate in any proceedings conducted by the Commission to consider RAMPP-3

Nucor s primary concern continues to be the treatment of interruptible power in the context of
integrated resource planning. Intermptible power is discussed directly only in Chapter 9 (as part of the
questions and answers), and indirectly as one of the "peak management opportunities" referred to in the
Action Plan in Chapter 10. While Nucor welcomes PacifiCorp's apparent recognition of more of the
benefits of interruptible power than it has in the past, the lack of specificity with regard to PacifiCorp's
commitment to the utilization of intermptible power as a resource continues to give Nucor cause for
concern.

Sincerely,

BRICKFIELD, BURCHETTE & RITTS, P C.

Peter J. Mattheis

Attorneys for Nucor Steel

ec: All RAG Participants

102i TKOMA) , EFf£,lSON STMiT N W ElCHTn FLOOK. WEST TOWEX WAiHINGTON D C 20007 TELtFMONE 202-14;. 0800 FACSIMILL . 02. i4;. 080-
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PadfiCorp RAMPP-3 Draft Report
Comments from Nucor Steel:

Letter from Nucor dated March 7, 1994

1) The lack of specificity with regard to PacifiCorp's commitment to the
utilization of interruptible power as a resource continues to give Nucor cause
for concern.

Answer: As indicated in the Action Plan chapter, the company is in the
process of developing a capacity credit wNch would apply to additional
requests for interruptible-type power and serve as a replacement for
existing interruptible service upon expiration of existing contracts.

Page 1
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OAK RIDGE NATIONAL LABORATORY
MAN*GEO^BY^U?nN_ MARIETTA eNEflQY SYSTEMS, INC.
FOR TH&uG-DEpimtMENT OF ENERGY

Eric Hirst

Corporate Fellow

TO: Nancy Esteb

FROM: Erie Hirst

February 22, 1994

POST. OFFICE' BOX 2QO»
OAK RIOSE. TENNESSEE 37831-6206
(615) 574-6304 Fax; (615) 576. 8745
E-mail: hirat8a@ornl. gov

Thanks for sending me a copy of the RAHPP-3 draft report. I
did not have time to read the report carefully, so please
take interpret my conments in that light.

Overall, I am impressed with the amount, quality, and
relevance of the technical content of the"report". It looks
llke the new ICF model you chose for RAMPP-3 provides you
w t___mu?t? more analytical power (especially its ability to
ge°graphically dlsa9gregate the results) to examine-a-range
of IRP issues. Hopefully, for RAHPP-4 you can relax the
model's constraint that only one season"(either winter or
summer, but not both) can be used for capacity planning.

However, I think you need to spend a lot more time making the
final report easy to read, which this draft is not. The
report presents summary results for about 150 cases, but far
too little in the^way of interpretative narrative and graphs
to show what you found frna all these computer runs. I
suggest you add lots of figures (similar to the tradeoff
graphs in chapter 7) to show the key results buried in all
those complicated tables. You should also tell your readers
clearly what the tradeoffs are among, as examples, more DSM~
and electricity price and between less carbon'dioxide and
more natural gas.

I would especially like to see more explanation of the DSR
results shown on pages 28-30 of chapter 6. I could no+--l-.Bll
what the tradeoff is for Pacificorp-'s system between the TRC
test and the RIM test. This issue is especially important
given the company's very restrictive DSR acceptance'criteria.
What was the basis for the corporate decision to allow no
more than a 1» DSM-induced price increase? I accept the need
to limit price increases, but why so strictly? Also, is the
9% minimum IRR criterion for DSR investments consistent with
that used for other investments?

How come the amount of DSR resources selected by the model is
inyariant with changes in natural-gas prices? Shouldn't more
DSR be cost effective at higher gas prices?
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Nancy Esteb February 22, 1994

Is the company running any load-building programs (e. g.,
economic development or retention efforts)? If so, the final
report should analyze the effects of these programs on
resource requirements, costs, and electricity prices.

I am puzzled that you print the avoided costs separately from
the RAMPP report. As I recall, the final RAMPP-2 report did
not include avoided costs. I suggest that the separate memo,
"RAMPP-3 Avoided Cost Calculations" be included in the final

RAMPP-3 report.

I am also impressed with the interactions between PacifiCorp
and the Technical Advisory Group. Although I did not attend
any of the meetings, it appears that PacifiCorp was
responsive to many of the group's requests, both for modeling
runs and for meetings with PacifiCorp executives

I look forward to seeing the final report
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PacifiCorp RAMPP-3 Draft Report
Comments from Eric Hirst (Oak Ridge National Laboratory):

Letter from Hirst dated February 22, 1994

1) Hopefully, for RAMPP-4 you can relax the model's constraint that only
one season (either winter or summer, but not both) can be used for capacity
planning.

Answer: The model vendors are revising the code so that RAMPP-4
resource selections will have to meet both summer and winter peaking
needs.

2) Provide more in the report in the way of interpretative narrative and
graphs to show what you found from all the computer runs. I suggest you
add lots of figures to show the key results buried in all those complicated
tables.

Answer: The company added some year-by-year price graphs, and more
narrative in areas requested by parties' comn-tents.

3) Tell the reader clearly what the tradeoffs are among, as examples, more
DSM and electricity price and between less carbon dioxide and more natural
gas.

Answer: The Illustrative Plans chapter provides a discussion of the trade-
offs between DSR and price. The Environmental Analysis chapter
provides a discussion of the adder results, which include how the model
switched from coal to gas to reduce system emissions. Also, a new section
in the DSR Action Plan Detail chapter (chapter 13), DSR Financial
Standards and Decison Making, addresses this issue.

4) Provide more explanation of the DSR results shown on pages 28-30 of
Chapter 6. Indicate what the tradeoff is for FacifiCorp's system between the
TRC test and the RIM test.

Answer: The modeling process used for RAMPP-3 focused around testing
four levels of DSR. The results shown on pages 28-30 of Chapter 6 in the
draft Report are for those four levels. Each level of DSR was forced into
the model; the model did not pick the level of DSR in each model run.
FacifiCorp did not calculate a tradeoff between the TRC test and the RIM
test. Also, a new section in the DSR Action Plan Detail chapter (chapter
13), DSR Financial Standards and Decison Making, addresses this issue.

5) What was the basis for the corporate decision to allow no more than a
1% DSM-induced price increase?

Answer: The 1 percent was developed by senior management using their
collective judgment. It is consistent with the company's overall goal to
remain a low-cost provider. Also, a new section in the DSR Action Plan
Detail chapter (chapter 13), DSR Financial Standards and Decison Making,
addresses this issue.

Page 1
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6) Is the 9% minimum IRR criterion for DSR investanents consistent with
that used for other investments?

Answer: Yes, it is. The company uses the same 9 percent standard in
analysing its capital spending programs. The threshold that any particular
program has to meet depends on the riskiness of the program and the
uncertainty of the assumptions. Management discretion is applied in
approving projects on a program-by-program basis. The company does
not use one set hurdle rate for all programs. However, most of the
approved capital expendutures that are justified on the basis of economics
have KRs well in excess of 9 percent.

7) Why is the amount of DSR resources selected by the model mvariant
with changes in natural gas prices? Shouldn't more DSR be cost effective at
higher gas prices?

Answer? The modeling process used for RAMPP-3 focused around testing
four levels of DSR. This allowed for reasonable running times, versus
allowing the model to select the amount and timing of 26 DSR programs.
To pose more DSR cost effective at higher gas prices would require
creating new programs (with more higher cost measures) for higher gas
prices, which would have required months of development work by the
DSR program managers and field personnel.

8) Is the company running any load-building programs (e. g., economic
development or retention efforts)? If so, the final report should analyze the
effects of these programs on resource requirements, costs, and electricity
prices.

Answer: The Questions and Answers chapter contains a discussion of the
company's economic development activities. Case #202, shown on Tables
6-22 and 6-23, and discussed in the accompanying text, provides the
requested analysis.

9) The draft avoided costs should be included in the final Report.
Answer: Because avoided costs, as required by PURPA for payments to
qualifying facilities, vary from state-to-state, depending on their specific
requirements, the company prefers to not publish an avoided cost
schedule in the RAMPP Report.

Page 2
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March 7, 1994
DEPARTMENT OF

ENERGY

Nancy Esteb, Manager
Integrated Resource Planning
PacifiCorp
920 SW 6th Avenue
Portland, OR 97204

Dear Nancy:

The Oregon Department of Energy appreciates the opportunity to comment on
PadfiCorp's draft RAMPP 3 report. Staff is to be commended, The repon is well-
researched, well-documented, and well-written.

We support much of the proposed supply strategy and actions in the draft plan. Our one
fundamental concern with the draft is that the proposed level of conservation acquisition
is far too little. We recommend that PacifiCorp increase its planned level of
conservation acquisition by an additional 80 to 100 average megawatts between now and
the end of 1997. We believe that such an accelerated conservation program is consistent
with state and regional policy.

We recognize your concerns about rate impacts in an increasingly competitive market.
However, by your own reckoning, your proposed level of conservation acquisition would
cause consumers to forego hundreds of millions of dollars of benefits. Further,
accelerated conservation acquisition would have minor rate impacts over the long run.

PacifiCorp proposes to acquire a cumulative 105 average megawatts (aMW) of demand-
side resource (DSR) by the end of 1997 under medium load growth, 4 aMW below the
medium DSR level. The accelerated program would achieve 191 aMW by 1997. The
high program would achieve 204 aMW.

The table below compares the 50-year net present value of total
resource costs of achieving medium, high, and accelerated levels of
demand side acquisitions under various scenarios. The medium
conservation strategy shows the highest total resource cost in all cases
shown. The high DSR strategy has the lowest cost under medium
loads with medium or high gas prices. The accelerated DSR strategy
has the lowest cost under medium loads with low gas price and under
medium-high loads with medium gas prices. The projected cost
savings between the high or accelerated strategies and the medium

Barbara Robert?.
Governor

625 MSAtt Strrtt ?9@4
Salem, OR 97310 ^ ~ '

^»^AMNING
Toll-Free 1-800-221-8035
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DSR strategy range from $50 to $350 million depending on the scenario. The
corresponding rate increase is .3 to .8 percent (50 year real levelized).

COMPARISON OF DSR STRATEGD5S
i^-;^M3Sgn$ NPV)

TOTAL RESOURCE COST
by

Demand Side Resource Strateev

Medium Accelerated High

SCENARIO
Medium Load Growth

Low Gas Price 48,467
Medium Gas Price 48, 903
High Gas Price 50, 039

Medium-High Load Growth
Medium Gas Price 55,430

48,315
48,727
49,992

55,078

48,333
48,691
49, 827

55, 186

All cases assume no coal plants and strategic renewables

In shon, accelerated or high DSR acquisitions may fail to meet your financial or rate
impact test but they meet a least-cost resource test. Accordingly, we urge you to
increase your planned near-tenn conservation acquisitions in line with the high or
accelerated conservation strategies.

We will be making further comments under separate cover.

Thank you again for the opportunity to comment.

Sincerely,

J^f/

"John Savage
Acting Director
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PacifiCorp RAMPP-3 Draft Report
Comments from the Oregon Department of Energy: Savage:

Letter from ODOE dated March 7, 1994

1) The proposed level of conservation acquisition is far too little. We
recommend that PacifiCorp increase its planned level of conservation
acquisition by an additional 80 to 100 MWa by the end of 1997. Accelerated
conservation acquisition would have minor rate impacts over the long run,
and they meet a least cost resource test.

Answer. A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Decison Making, addresses this issue.

Page I
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DETAILED ODOE COMMENTS ON DRAFT RAMPP3
March 4, 1994

To: Nancy Eateb. MKiagu
IntrgnrtfKi Rtiource Plaming

Via FAX (503) 275-2827

If them ue queations regarding the drta request* or commenta,
plewe contact PUl Carver at (503) 378-6874

Data Requests:

1, How many aMW ofDSR would PadfiCorp acquire by 2013 under it finanual critaria
under each of the 15 load growth/gaa price futuns?

KKMC provide the cort and MWoftha 98 MW ofiqtgndesofthctmal plant by plant
(Chapt. 10, p. 16). Please provide the avuage heat isle before axl after the uppade.

DowAn 40 riMW ofDSR ia Action 1 (Chapfc 10, p. 10) reftr to eumuMv by the end
of ealendu 1995? Does this refa to DSR instdled? PleMe provide yu by ywr
hutorical instaUcd DSR by staf.

Please provide your rarioiule fbi die assumption that wind's pe^ contribution will be
90 percent of its avenge levd of generation (Oapt 8. p. 10).' Pleaae provide asgunsd
lifetime* and the associated rationale for all gencnttug unitt.

PIw recuncae how "Utility coats and lcveliaed cxutomer price* .were gUghtly loww for
higher gas pricea dum undtr medium gas. " (Qaafit 7 p, 7), given tha IPM model
optunizw totd cost and DSR waa iavariant. This discrepancy is also true for the TRC
in th* comparable high and medium gas runa with any coal (Chqrt 6, p. 25). Doeathe
model aedc to n^inimiTn thg 50 year raaMlt? It should.

Doc* Case #241 use die 3 pccent diflcount rate as the utility cost ofcqrital a* wdl as
dw dncouBt rate? If «>, please provide a new run vrtare only the discount rate is set to
3pncent

In the KUtfi Load Growth Table (Table 6-9, Chqit 6, p. 14) moving &om Ae

Awclerated to flw High DSR (no cod, stnt^ic nnewables: runs 97 and 101) lowers
Utility Coat from 60,469 ta 60^01 but raiaea TRC from 62,218 to 62,633. UfflaUy
more DSR. lowen botlt Utility Coat and TRC. Whrt is the cauae for this nvend far
TRC under high load*?

Under Medium L<ud Growth CTable 6-5) aaoving from Medium to Accelerated DSR
with no coal and strategic renewable* lowen dtiUty cost by $68 million NPV under
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Medium Gas prices (47, 338 to 47, 270, Caaes 36 and 40). tlowever. under High Gas
(Table 6-13) this move raises UtiUty Costs by $60 miUioa NPV (48, 474 to 48^534,
Cuw 53 and 57). How can higher gas prices raise the utiBty cost of shifting to
Accelerated DSR7

9. Plewe provide justification for choice of cod plants wfth difGBrent heat rate in Utah
(10,300 BtuAWh) than in Wyoming (9,058) (see Table 4-8, Ouqrt 4. page 16).

SiCTlcuental Coaunents;

DSR
Conneata being lent under separate cover.

CodFlart*

TTae compmy wisely rejectt comaitticg to coal plants in the Dear-tan. Over the next 30 yean
govemmoaU may regulate carbon dioxide emiaions to reduce the risk of elunate chugc. Thia
mrius buildiag cod pltnu an impnident investtnent Inveitlgatlon of integrated gwrification
wmbined-cycle coal planu (IOCC) i» WBwnable rcspoasc to the uacutunty. The cwnpuy
ahould not conunit to building any type of coal plant before the eoaicluaoa of die RAI^ffP4
pnccM.

Raiewbt* RNOUW

ODOE sa()ports the PacifiCorp't atrategic renewable mource targets. Ptcific alao plana to
study uitegnlion issues. The company needs to do more to get ready to acquire large amounts
of renewble nsources by 2000 if cart coaditious dhange. Pacific should pafomi ute specific
re»one imnfuiiNtls and acqunie ate control. Thia could be doe in coopenrian 'wiA

devetopcr*. PwifiCaip should convene a miewable resource working group and acquiie soine
reaourees with a green request for propoad. PacifiCorp shoidd be fiiUy prepaicd for renewable
resource* by 2000.

PWftlftUmv^. 'l"
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PacifiCorp RA.MPP-3 Draft Report
Comments from Oregon Department of Energy: Carver:

Letter from ODOE dated March 4, 1994

1) How many MWa of DSR would PacifiCorp acquire by 2013 under its
financial criteria under each of the 15 load growth"/gas'price futures?

Answer: The internal standards were not used to evaluate DSR for all of
the load growth and gas price futures. The results of the IPM and financial
models were used to provide guidance in the selection of a DSR strategy.
Please see theadded section "DSR Financial Standards and Decision
Making" in the DSR Action Plan Detail chapter.

2) Please provide the cost and MW of the 98 MW of upgrades of thermal
plant by plant. Please provide the average heat rate before and after the
upgrade.

Answer: The capital costs for the Hunter and Huntington units range from
$130 to $170/kW, whereas the costs for Cholla are estimated at $10/kW.
There is no expected change to heat rates.

3a) Does the 40 MWa of DSR in the action plan refer to cumulative
acquisition by the end of calendar 1995? Does this refer to DSR installed?

Answer: Yes on both counts. The Action Plan item #1 has been corrected.

3b) Please provide year by year historical installed DSR by state.
Answer: The company has provided historic installed DSR savings by
year (back to 1978), by program and by state to the Northwest P'ower
Planning Council as part of a regional effort to ta'ack and report DSR
savings against the regional goal of 1,500 MWa. Please contact the
Demand-Side Policy and Strategy Department of PacifiCorp for a copy of
the report (Green Book, Vols. I and II), which indudes DSR savings fbi- all
utilities within the region.

4a) Please provide your rationale for the assumption that wind's peak
contribution will be 90 percent of its average level of generation.

Answer: Additional text has been "added to the Renewable chapter
discussion of sensitivities to explain the company's rationale.

4b) Please provide assumed lifetimes and the associated rationale for all
generating units.

Answer: Table 4-8 has been revised to indude plant life and tax life.

5a) Please reconcile how utility costs and levelized customer prices were
slightly lower for higher gas prices than under medium gas, given that the
D?M is an optimization model and DSR was invariant.

Answer: Explanatory language has been added to the report in the
Illustrative Plans chapter under the discussion of gas price resists. Under

Page 1
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higher gas prices, the prices in the non-firm market also change, which
alters the results.

5b) Does the model seek to minimize the 50-year result?
Answer: Yes, the model seeks to minimize the 50-year result.

6) Does case #241 use the 3 percent discount rate as the utility cost of
capital as well as the discount rate? If so, please provide a new run where
only the discount rate is set to 3 percent.

Answer: Case #241 uses the 3 percent discount rate only as the discount
rate. The language in the report describing this case has been clarified.

7) In Table 6-9 (high load growth), moving from accelerated to high DSR
(cases #97 and #101 of no-coal and strategic-renewables) lowers utility cost but
raises TRC. Usually more DSR lowers both utility cost and TRC. What is the
cause for this reversal for TRC under high loads?

Answer: Comparing the accelerated DSR to the high DSR, customer costs
increased disporportionately to energy savings. Customer costs increased
by 58 percent; energy savings increased by only 12 percent.

8) In Table 6-5 (medium load growth) moving from medium to
accelerated DSR with no coal and strategic renewables lowers utility cost
under medium gas prices (cases #36 and #40). However, under high gas
prices (Table 6-13) this move raises utility cost (cases #53 and #57). How can
higher gas prices raise the utility cost of shifting to accelerated DSR?

Answer: Moving to high gas prices causes other aspects of the modeling
process to change as well. Therefore, the higher utility cost may well be
due to one of these other changes. Please see the response to ODOE
question 5a.

9) Please provide justification for a different heat rate for coal plants in
Utah compared to Wyoming (Table 4-8).

Answer: Additional text has been added to the description of new coal
units in the Portfolio chapter explaining the different heat rates.

10) The company should not commit to building any type of coal plant
before the conclusion of the RAMPP-4 process.

Answer: The company is not committing to building any type of coal
plant at this point, and intends to use the information to be provided in the
coal study in the RAMPP-3 action plan before making any firm dedsions.

11) The company needs to do more to get ready to acquire large amounts
of renewable resources by 2000 if cost conditions change. Pacific should
perform site specific resource assessments and acquire site control. This
could be done in cooperation with developers. PacifiCorp should convene a
renewable resource working group and acquire some resources with a green
request for proposal.

Answer: As noted in the Action Plan chapter under RAMPP-3 action plan
itein 2c, PacifiCorp has an option to purchase additional windplant from

Page 2
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Kenentech at the SW Washington site. In addition, the active wind
developers continue to study wind potential in various regions and
aggressively acquire rights to site their projects on lands which have
sufficient potential. These developers regularly contact the company with
project ideas and proposals. The owners of the Columbia Hills wind
project have an option for an additional 50 MW. At Foote Creek,
Kenentech Windpower is permitting the site for 500 MW. At both sites, the
transmission is being designed for much greater capacity than the initial
project would require.

12) Please provide two additional DSR sensitivity cases. The details will
be worked out with PacifiCorp staff after publication of the RAMPP-3 Report.

Answer: The Coinpany will perform the requested studies after
publication of the Report, and will mail the results to all of the RAG
participants.

Page 3
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March 4, 1994

NANCY ESTEB, MANAGER
INTEGRATED RESOURCE PLANNING
920 SW SIXTH AVE
PORTLAND OR 97204-1256

[. L li 1. I C

L ri 1. 1 T -i-

COM M ISSIO \

Based on OPUC staffs review of Pacific's RAMPP-3 Draft Report, it is clear that
the company has made a significant effort to produce a comprehensive least-cost plan.
Generally, the report reflects a great deal of analysis and an attempt to address the
concerns expressed in the RAMPP-2 filing as well as the extensive RAMPP-3 public
process.

However, staff believes there are several areas where the final report needs to be
strengthened and clarified to enable us to recommend that the Commission
acknowledge the plan. Staffs comments and questions on the RAMPP-3 draft report
are attached. Please call me at (503) 378-6137 or Ed Busch at (503) 378-6625 if you
have questions regarding these comments. We look forward to working with you on
the RAMPP-3 final plan.

! ,1 . .
I .. ^-. ''
'^J^ ^^^~

Lee Sparling
Program Manager
Electric Rates & Planning
(503) 378-6137

'ppltteb. llr

Attachment

liiirbLiFii Kt'bt-'rt^

i. iii\'t'rnor

~^0 CLipitol ^t'.. \E:

^ilern, OR ^7^1il-!. '''^ii
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OPUC Staff Comments on RAMPP-3 Draft Report
March 4. 1994
Page 1

General Comments

1. The repon should more clearly explain how the conclusions from the model runs
(currently summarized in Chapter 13) lead to the RAMPP-3 action plan items. The
report describes how the RAMPP-3 model creates a resource plan for each scenario.
However, there should be a detailed discussion which: (a) identifies generally how much
of each type of resource is consistently selected across the most likely scenarios; (b)
describes why more weight is given to certain strategies and futures; and (c) clearly
Unks these conclusions with the 1994-95 (and beyond) action items. This detailed
discussion should be included as a separate chapter in the report before, not after, the
Action Plan.

2. Similarly, although the plan examines a wide range of scenarios, it does not define a
path the company expects to foUow. For example, the only supply side resources
indicated for the future are those that are already contractually committed. Beyond these
acquisitions, the document simply refers to funher study and evaluadon, thus retaining
the maximum flexibility for future actions. We believe the plan should spell out what
the company's strategy is and defme the sequence of resource addidons (year by year for
the next 10 years, at least) under three or four most Ukely scenarios.

3. Please ensure that all acronyms used in the report-ucluding OWC, WYO, UTA, etc.-
are included in the glossary.

Supply-Side Resources

4. There is no documentation on how the supply-side resource costs were developed. The
plan should contain, m a separate technical appendus, substantially more detail on how
the supply-side resource cost estimates were developed.

5. In particular, although Pacific generally recognizes that transportation charges are a
basic component of the delivered price of natural gas, the plan fails to explicitly present
and discuss the pipeline transportadon charges it would expect to incur m getting gas to
the various probable sites for its gas-fired generating resources. Supply-side cost
estimates should be broken down by aU individual cost components, including
transportation, storage-related, and electric transmission costs.

The detail supporting the supply-side cost estimates should clearly show that (a) supply-
side cost estimates include replacement capital costs and transmission costs, and (b) new
combustion turbine units include the costs of natural gas transmission and storage
capacity, electric transmission, and backup fuel facilities. [See Order 93-206, p. 9.]
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OPUC Staff Comments on RAMPP-3 Draft Report
March 4, 1994
Page 2

6. Pacific's range of gas price escaladon rates appears to be reasonable. The company's
starting point gas price estimate of $2. 11 per MMbtu, however, appears to be somewhat
overstated. (For example, the average LDC gas price for 1994 is expected to be about
$1. 89 per MMbtu. ) Pacific should expand its gas cost, transportadon and storage cost
analysis to include more site-specific costs. The discussion should describe site:specific
costs and benefits and contrast site- or area-specific delivered gas costs with those
obtained from national or U. S. average forecasts.

Renewable Resources

The RAMPP-3 PortfoUo chapter (Chapter 4) discusses wind, geothennal, solar, and pumped
storage technologies. What Pacific is currently doing to gain experience with renewable
technologies is discussed m Chapter 8 - Renewable Analysis. The foUowing comments are
on Chapter 8.

7. In Oregon, it may not be possible to treat expenses for smaU renewable projects as R&D
expenditures. Until a new plant is brought on-line, the OPUC is by law not allowed to
approve recovery of expenses in rates (C-8, p. l).

8. The pending OPUC UM 550 order will encourage utilities, as part of the LCP process,
to improve their ability to model non-price factors, such as fuel price risk and
environmental impacts. In the first paragraph under Barriers to Using Renewable
Resources, Staff recommends that Pacific note that it will make this effort in its next
LCP (C-8, p. 2).

9. la the Barriers to Using Renewable Resources secdon, in order to better organize and
clarify the discussion, please break down the text into subsections on the specific barrier
or planning issue (i. e., direct costs, siting, non-price factors, targets, etc. ).

10. The text (C-8, p. 7) indicates thatwhen the model selected renewables, it always selected
wind, because wind was the most cost-competitive with other supply-side options. Does
the model assume an infinitely elastic supply for wind and other renewable technologies?
Given that on page 4 of Chapter 8 it is stated that "Industry experts expect the costs of
renewable technologies to decline in the next few years, " is it reasonable to assume that
wind will always win among renewables?

11. The text (C-8, p. 7) states that, "customers would pay 0. 38 mms/kWh more under
strategic-renewables than under any-renewables. " Please expand and clarify the
significance of the . 38 mffls/kWh difference.
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12. What is the logic of assuming that geothermal O&M costs wiU increase at the same rate
as gas prices?

13. The Conclusion should be a separate section which interprets the model's mathematical
results. [See "General Comments", above. ] Please provide further discussion to
support the first conclusion that, "the renewables industry needs to advance significantly
before renewables will be cost-competirive. " Do the model results indicate what is
significant? Does the sensitivity analysis provide an estimate of how much more
expensive renewables are?

14. Similarly, for the second conclusion: "... if the company erred in the input assumptions
used for all other cases, those errors would have to be quite large to effect modeling
results. " Perhaps interpretation of the shadow prices on the LP model s resource
constraints would provide some insight into what "quite large" is.

15. The OPUC considers the LCP analysis of renewable technologies to be of prime
importance; this will become even more so after the Commission issues the fmal order
in UM 550. A well written Conclusion section, which interprets the LP model s
mathemadcal results and summarizes the company's overall plan for determining how
renewables will best fit into its resource mix, is necessary.

Competitive Bidding

16. The Commission's competitive bidding order directs that each electric utility obtain at
least a portion of its new power resources through the competitive bidding process. [See
Order No. 91-1383, p. l. J In Chapter 9, page 4, Pacific does indicate that it plans to
issue another RFP after completing the RAMPP-3 report. For the fmal RAMPP-3,
please expand upon the company's plan for conducting a bid solicitation, including how
it intends to deal with the multistate difficulty where the bidding regulations for
Washington are somewhat different from those in Oregon.

Avoided Costs

17. Please elaborate on why the company considers the power purchase agreement with U. S.
Generating Company to be a non-deferrable resource.

18. How do the RAMPP-3 draft avoided cost estimates compare with the pace stream in the
power purchase agreement with U. S. Generating Company?
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19. On page 4 of Chapter 9, please clarify the meaning of "Avoided costs in the previous
RAMPPs have been very similar, reflecting only evolutionary changes."

Discount Rate

20. Chapter 4, pages 32-33: The last paragraph notes that varying the discount rate changes
the ranking of resources very little. To verify that conclusion, the reader, must flip back
and forth between Table 4-10 and Table 4-9. A separate page should be used to
compare the ranking of resources (and total cost of each) under the two discount rate
assumptions.

21. The plan should provide mformation and discussion regarding the effect on conservadon
supply curves of changes in the discount rate. (See Order No. 93-206, p. 13.)

22. Chapter 6, p. 41: Case #241 uses a social discount rate, assuming a medium DSR
strategy with unconstrained coal and renewable strategies. It added slightly more coal
and slightly less peaking strategies. Why did the analysis not allow high DSR as it is a
capital intensive resource whose NPV cost should drop (reladve to other resources) with
a lower discount rate?

Fuel Switching

23. Chapter 9, p. 8-9: Pacific has provided an extremely cursory discussion of fuel
switching. This does not meet the intent of Order No. 93-206, p. 14, that a report
assessing fuel switching as a resource opdon should be provided to the Commission.
Although staff and the company have made some progress in meetings on substantive
issues, staff has not agreed that a study is unnecessary. We beUeve the Commission's
requirement to file a report has not yet been met.

Demand-Side Resources

24. Does development of cost effectiveness for DSR programs in RAMPP-3 take into
account the changes in cost effectiveness proposed in UM 551 (which will Ukely be
adopted by the OPUC before the final RAMPP-3 report is issued)? If not, how wiU the
company reconcile treatment of DSR in RAMPP-3 with the treatment proposed in UM
551 regarding non-energy benefits, the cost of incendve payments, the exclusion of lost
revenues, etc. ? If the company has based its decisions on a cost-effecdveness
methodology which is significantly different than that which the OPUC has adopted,
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what will be the results for the applicability of the Acdon Plan in Oregon?

25. Chapter 6, page 30: Why does the increase from accelerated DSR to high DSR result in
a substantial decrease to both NPV Utility Cost and NPV Total Resource Cost but cause
an increase in kWh customer cost?

26. In Chapter 10, page 9, the company states that it is more likely that gas prices will be in
the low-to-medium range, and that it gave more weight to the model runs of medium
DSR and strategic renewables. Why is a medium DSR strategy reasonable when TRC is
lower under the accelerated and high DSR strategies for Pacific's most likely planning
futures (see Tables 6-5, 6-7, 6-12, and 6-14)? Does this mean Pacific is departing from
least-cost planning principles? Are the company's fwancial standards shown on page
122 of the DSR Technical Appendix the basis for developing the Action Plan and
selecting the medium DSR strategy across the most likely scenarios?

27. Chapter 10, page 10, discusses how Pacific's fmancial standards affect resource
acquisition strategy in the near term. Pacific should offer an explicit discussion of how
and when the conipany's fuancial standards intersect with the UM 551 cost-effectiveness
standards to be used in evaluating DSR programs. This should include a decision-tree
diagram with some examples of programs which (a) might not pass the company s
financial standards but would pass the UM 551 tests, (b) a program which would pass
both the company's fmancial standards and UM 551 tests, and (c) a program which
would fail both tests.

28. Chapter 11, page 2: Pacific should add its efforts in commercial code support to the
code enforcement discussion.

29. Chapter 11, page 12: Please explain what an existing residential "customer
response-oriented program as an alternative to a community-based
Pacific-as-general-contractor approach" means.

30. Chapter 11, p. 13: A single-family showerhead blitz has occurred in Oregon. What are
Pacific's plans for the multifamily showerhead market during the term of the Action
Plan?

RAMPP-3 Technical Appenduc: Demand Side Resources

31. Page 19: The industrial conservation load factor is noted as being closer to 100% rather
than the 60% used in RAMPP-2. Was this reflected in the development of cost
effectiveness for industrial measures and programs?
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32. Pages 35, 48-49: Does the black part of the histograms shown reflect background or
frozen efficiency? If so, it should be clearly labelled here and elsewhere.

33. Page 38: Average consumption needs to be labelled m tenns of units (it is assumed to be
kWh).

34. Page 56: Figure 26 does not allow the categories of lights, motors, and heat to be
distinguished from one another.

35. Page 58: Regarding cost-effective fuel switching, the company states, "the marginal cost
of gas should be 30% higher at the wellhead. " How does this compon with the
company s decision to depend on low or medium gas prices in selecting probable futures
(See Chapter 10, p. 9 in the Report.)

36. Page 85: Is supplemental funding included in the computation of program
cost-effecdveness? If so, how?

37. Page 87: Why are there no adjustments for free riders in the calculadon of program
potential for industrial, residential and appliance programs (see Table 24)?

38. Page 92: Why is there no long tenn administradve cost estimated for new residential?

39. Page 95: The company assumes that once measures are installed and the building is
occupied, that savings will persist over the life of the measures. The company should
add into its EFA TRC those costs due to periodic educadon and training of building
operators, particularly because such savings are large in the commercial and industrial
sectors and are emphasized in the company's Acdon Plan.

40. Page 97: Pacific states that it wiU decide when to schedule DSR acquisidon probably
around 1996 with only pilots and lost opportunity programs to begin immediately. With
a high growth scenario, aU programs would immediately be ramped into fuU-scale
acquisition. If medium growth is anticipated, only relatively low cost programs will
proceed, and. if low growth is expected, conservation would continue to be postponed.
Does this apply only to programs which are currendy being planned, or does it apply to
programs across the board? How does the company reconcile its arguments that it can
immediately ramp-up to full acquisition if necessary with its arguments elsewhere that it
takes at least three years to bring a program to maturity? Pacific has consistently argued
that it takes years to bring pUots to the status of programs. Is it now reversing its
stance?

41. Page 108: Penetration rates shown in Table 30 are based on total number of new homes
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built between 1994 and 2013. Is this electncally-heated homes only, or does it include
all new residendal construction?

42. Page 112: OPUC does not consider the commercial retrofit program to be a pilot and
will continue to require that it be handled as a program by Pacific within its Oregon
jurisdiction.

43. Pages 128-129: Please provide an analysis which indicates how the Oregon residential
retrofit prog-am was assessed relative to its potential for trimmmg administrative and
programmaUc costs.

44. Page 134: The OPUC has recommended that Pacific establish an advisory group in
Oregon (1993 Annual Conservation Review). Please include this evaluation group in the
Action Plan.

45. Technical Appendix D: Why does Oregon have a residential takeback factor of 30%
while Utah, Montana and Washington have a 0% residential takeback factor?

Technical Appendbt: "Modeling"

46. Although page ifl-5 states that most Commission recommendadons regarding modeling
were adopted by the RAMPP-3 modeling approach, discussion of these changes is not
easily found in the appendix. Therefore, the appendbc should use the "request/response'
fomiat (as used on pages #l-S to tfl-7 to describe why. certam recommendations were
not adopted in RAMPP-3) to discuss how the new model incorporates each agreed-to
Commission recommendation. Alternatively, after listing each recommendation on
pages ̂ 1-3 to #1-5, provide a page reference to the discussion of how the
recommendadon was implemented in the new model.

Corrections

. Ch. 1, p. 3, under "10)... ": correct the spelling of "implement".

. Ch. 3, p. 13, next to last paragraph: insert the word "generating" before the word
"resource" in the first sentence, and change the word "their" to "its".

. Ch. 3, p. 15, third paragraph: eliminate the second "of in the third sentence.

. Ch. 4, p. 24, fourth paragraph, eighth Une: remove second comma.
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. Ch. 4, p. 30, second fall paragraph, first line: change "and" to "an'

* Ch. 5, p. 24, third full paragraph, first line: remove period.
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PacifiCorp RAMPP-3 Draft Report
Comments from Oregon Public Utilities Commission Staff:

Letter from OPUC dated March 4, 1994

General

1) The report should more clearly explain how the conclusions from the
model runs lead to the RAMPP-3 action'plan items. A detailed discussion
should identify how much of each type of resource is consistently selected
across the most likely scenarios, why more weight is given to certain strategies
and futures; and link these conclusions with the action items. This should be
a separate chapter jsefore the Action Plan chapter.

ApSWSr: The Conclusions chapter has been placed before the Action Plan
chapter, and additional text added to both chapters to address how the
conclusions lead to the action plan items.

2) The plan does not define a path the company expe'cts to follow. The
only supply side resources indicated for the future are those that are already
contractually committed. The plan should define the sequence of resource
additions (year by year for the next 10 years, at least) under three or four most
likely scenarios.

Answer: 'nie action plan calls for several resources which are not already
contractually committed: more cogeneration than the Hermiston plant,
more renewabies if early projects are cost effective, and peaking resources.
The Conclusion chapter provides a table showing the modeFs resource
additions for five of the most likely cases.

3) Please ensure that all acronyms used in the report (includine OWC,
WYO, UTA) are in the glossary. ' -- ~ " "r"' '~---~-0 ~- . . ~/

Answer: The company has made a best effort to include all acronyms in
the glossary, including the three listed in this comment item.

Supply-Side Resources

4) A technical appendix should contain substantially more detail on how
the supply-side resource costs were developed.

Answer: Material has been added to the modeling technical appendix
providing detailed information on derivation of costs for the supply-side
resources.

5) Supply-side cost estimates should be broken down by all individual
cost components, including transportation costs for gas, storage related gas
costs, and electric transmission costs. The detail supporting the supply-slde
cost estimates should clearly show that they include replacement capital
costs, transmission costs, the costs of natural gas transmission and storage
capacity, electric transmission, and backup fuel facilities.
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Answer: Material has been added to the modeling technical appendix
providing detailed information on derivation of costs for the supply-side
resources.

6) The starting point gas price estimate of $2. 11 per mmbtu appears too
high. (The average LDC gas price for 1994 is expected to be about $1. 89 per
mmbtu. ) Pacific should expand its gas cost, transportation and storage cost
analysis to include more site-specific costs. The discussion should describe
site-specific costs and benefits and contrast site- or area-specific delivered gas
costs with those obtained from nadonal or US average forecasts.

Answer: PacifiCorp developed its beginning gas price estimate using the
most recent data available for the Northwest and Utah/Wyoming areas.
When the company evaluates a specific acquisition, it uses site-spedfic
costs. The RAMPP analysis, which uses generic technologies and generic
sites, cannot incorporate site-specific costs for each potential site for
resources over the seven-state area. By using different gas price
components for the eastern and western parts of the system, the company
attempted to caphire the major cost variation.

Renewable Resources

7) In Oregon, it may not be possible to treat expenses for small renewable
projects as R&D expenditiues (see p. 1 of Chapter 8).

Answer: The language relating to this comment has been removed.

8) In the first paragraph under Barriers to Using Renewable Resources,
Staff recommends a comment that it will make an effort to improve the
modeling of non-price factors, such as fuel price risk and environinental
impacts in RAMPP-4.

Answer: The requested comment has been added to the report in the first
paragraph under barriers in this chapter.

9) Please break down the text under Barriers to Using Renewable
Resources, into subsections on the specific barrier or planning issue (direct
costs, siting, non-price factors, targets, etc. ).

Answer: The requested sub-headings have been added.

10) Does the model assume an infinitely elastic supply for wind and other
renewable technologies? Is it reasonable to assume that wind will always win
among renewables?

Answer: The company did not put any limits on the model's ability to
add wind or other renewable resources (no caps on total announts added).
In the highest externality adder case with high gas prices, the model added
6,461 MW of wind resources; under high load growth with high gas prices
the model added 5,450 MW of wind resources. Those amounts may not be
feasible in the next 20 years, but until the company gains more experience
with wind plants, it is difficult to predict. The best information available
indicates that wind is the least expensive of the renewable options; whether

Page 2



IPP 1991

that will always remain so is an open question, but the company uses the
most current information available for the RAMPP analyses.

11) Please expand and clarify the significance of the 38 mills/kWh
difference between the strategic-renewables runs and the any-renewables
runs.

Answer: Additional language has been added to the Renewables Chapter,
discussing the cost of the strategic-renewables strategy compared to the
cost of the high-DSR over the medium-DSR strategy.

12) What is the logic of assuming that geothermal O&M costs will increase
at the same rate as gas prices?

Answer: Additional text has been added to the description of case #262
(the geothermal O&M sensitivity) to explain that the company believes
geothermal pricing will follow the market.

13a) The Conclusion should be a separate section which interprets the
model's mathematical results.

Answer: The Conclusion chapter now is placed after the study results and
before the Action Plan chapter. The model's mathematical (optimization)
algorithm produced certain resource selections. The mathematical results
are in the form of a massive matrix (over 20,000 rows by 300,000 columns).
Therefore, the company can discuss the selections, but not the
mathematical results. The new conclusion chapter discusses what the
company learned from the model's resource selections in the different
cases.

13b) Please provide further discussion to support the conclusion that the
renewables industry needs to advance significantly before renewables will be
cost competitive. Do the model results indicate what is significant. Does the
sensitivity analysis provide an estimate of how much more expensive
renewables are?

Answer: Additional text has been added at the end of the Renewables

chapter to explain the statement.

14) Please provide support for the conclusion that if the company erred in
the input assumptions for renewables used for all other cases, those errors
would have to be quite large to affect modeling results. Perhaps
interpretation of the shadow prices on the LP model's resource constraints
would provide some insight into what "quite large" is.

Answer: Additional text has been added at the end of the Renewables

chapter to explain the statement.

15) The conclusion needs to interpret the LP model's mathematical results
and summarize the company's overall plan for determining how renewables
will best fit into its resource mix.

Answer: The model's mathematical (optimization) algorithm produced
certain resource selections. The mathematical results are in the form of a

massive matrix (over 20,000 rows by 300,000 columns). Therefore, the
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company can discuss the selections, but not the mathematical results. The
Renewables chapter contains a more complete discussion of what the
company learned about the strategic-renewable strategy

Competitive Bidding

16) Please expand upon the company's plan for conducting a bid
solicitation, including how it intends to deal with regulations which differ
across states.

Answer: Additional explanatory material has been added to the Question
and Answer item dealing with bidding.

Avoided Costs

17) Please elaborate on why the company considers the power purchase
agreement with US Generating Company to be a non-deferrable resource.

Answer: The company considers the agreement non-deferrable because
the company has signed a legally enforceable contract that commits the
con-ipany to the power purchase.

18) How do the RAMPP-3 draft avoided cost estimates compare with the
price stream in the power purchase agreement with US Generating
Company?

Answer: The company believes it is inappropriate to compare Hermiston
to draft RAMPP-3 avoided costs, because the draft RAMPP-3 avoided
costs were developed subsequent to the decision to purchase power from
Hermiston. The appropriate analysis to determine whether or not
Hermiston was a cost-effective resource at the time the decision was made
should compare Hermiston to the Oregon avoided cost rates that were
being reviewed by the Oregon Commission on July 1, 1993, when the
Hermiston contract was signed, and which were accepted by the
Commission effective July 16, 1993. Hermiston is less expensive than the
Oregon avoided costs, the RAMFP-3 draft avoided costs with Hermiston,
and the RAMPP-3 draft avoided costs without Hermiston. The 30-year net
present value, beginning in 1996, for the various comparisons were as
follows: Hermiston 32. 65 mills/kWh, Oregon avoided costs 47. 34
mills/kWh, RAMPP-3 draft avoided costs" with Hermiston 32. 80
mills/kWh, and RAMPP-3 draft avoided costs without Hermiston 36. 70
mills/kWh.

19) In Chapter 9, please clarify the meaning of "Avoided costs in the
previous RAMPFs have been very similar, reflecting only evolutionary
changes."

Answer: Additional text has been added to the answer to the question on
avoided costs, to clarify the company's statement regarding evolutionary
changes.
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nisrmint Rate

20) Provide a separate page to compare the ranking of resources (and total
cost of each) under the two discount rate assumptions.

Answer: The report now has a table 4-12 which ranks the resources under
the two discount rate assumptions.

21) The plan should provide information and discussion regarding the
effect of changes in the discount rate on the conservation supply curve.
Answer: The company has added the following discussion to the Demand-
Side Appendix, Section 3, on discount rates. "Discount rate affects the
conservation supply curve through changes in the calculated present value of
the discounted flow of future benefits and discounted flow of future O&M
costs for the measure. Everything else being equal, as the discount rate
increases, fewer measures will be cost effective. The RAMPP-3 analysis used
an effective real discount rate of 5. 23 percent."

22) Why did the company not run the discount rate sensitivity (case #241)
with high DSR, since its NPV cost should drop with a lower discount rate?

Answer: The company used the medium DSR to be consistent with the
other sensitivities and with the company's preferred DSR level. An
explanatory sentence has been added to the discussion of case #241 in the
report.

Fuel Switching

23) The Commission's requirement to file a fuel switching report has not
yet been met.

Answer: RAMPP-2 order required that company and the PUC staff hire an
outside contractor and conduct fuel switching analysis. Company
representatives were under the understanding from meetings with
representatives from the Oregon Public Utility Commission and Oregon
Department of Energy that the group decided that there was no need to
select a contractor and conduct further analysis beyond the information
provided to staff regarding the customers with gas space heat and electric
water heat. The company thought it had met the RAMPP-2 order for the
fuel switching analysis. PacifiCorp staff will follow-up with OPUC and
ODOE staff to determine the status of this issue.

Demand-Side Resources

24) Does development of cost effectiveness for DSR programs in RAMPP-3
take into account the changes in cost effectiveness proposed in UM 551? If
not, how will the company reconcile treatment of DSR in RAMPP-3 with the
treatment proposed in UM 551 regarding non-energy benefits, the cost of
incentive payments, the exclusion of lost revenues, etc. ? If the company has
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based its decisions on a cost effectiveness methodology which is significantly
different than that which the OFUC has adopted, what will be the results for
the applicability of the action plan in Oregon?

Answer: RAMPP-3 DSR analysis for program or measure screening
occurred in early 1993, and thus did not take into account the proposed
UM 551 cost-effectiveness changes. However, the screening criteria used
in selecting programs for RAMPP-3 are largely consistent with the draft
UM 551 order in that the company 1) evaluates programs based on the
present value of revenue requirements, 2) includes incentive costs in the
TRC, 3) includes program administration cost in the TRC, 4) treats
shareholder incentives as costs, and 5) allows for supplemental measures
to be incorporated into the program potential. However, the company has
not evaluated the impact of inclusion of non-energy benefits. The
company will need to evaluate the impact of the order on measure
selection criteria and program cost-effectiveness, once the order is
finalized. In addition, the company will make appropriate modifications
for RAMPP-4 analysis.

25) Why does the increase from accelerated DSR to high DSR result in a
substantial decrease to both NPV utility cost and NPV total resource cost, but
cause an increase in kWh customer cost?

Answer: Higher levels of DSR result in fewer kWhs sold, thus the total
revenue requirement is divided by a smaller number, raising the
mills/kWh.

26) Why is a medium DSR strategy reasonable when TRC is lower under
the accelerated and high DSR strategies for Pacific's most likely futures?
Does this mean Pacific is departing from least cost planning principles? Are
the company's financial standards (in the DSR technical appendix) the basis
for developing the action plan and selecting the medium DSR strategy?

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Dedson Making, addresses this issue.

27) Explain how and when the company's financial standards intersect with
the UM 551 cost effectiveness standards to be used in evaluating DSR
programs. This should include a decision tree diagram with some examples
of programs which don't pass the financial standards but do pass the UM 551
tests, programs which pass both the financial standards and the UM 551 tests,
and programs which fail both tests.

Answer: The company has not fully evaluated the intersection of the
company financial standards with the proposed order in UM 551. The
company plans on conducting further review of its DSR programs in light
of UM 551, but will not be able to conduct this analysis within the scope of
the current RAMPP-3 plan.
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28) Pacific should add its efforts in coinmercial code support to the code
enforcement discussion (chapter 11, p. 2)

Answer: Additional explanation of the company's activities in
commercial code support has been added to the DSR Action Plan Detail
chapter.

29) Please explain what an existing residential customer response oriented
program as an alternative to a cominunity-based Pacific-as-general contractor
approach means.

Answer: The action item has been changed to lead "Launch a Super Good
Cents Home Improvement Retrofit Program in Oregon. " The original
statement was a poorly worded attempt to distinguish between a
community-based residential retrofit initiative. Home Comfort, and a
more regionalized approach which is not as targeted. Super Good Cents
Home Improvement. The former is a community-based program where
Pacific acts as a general contractor. This program uses the Energy Service
Charge approach and offers a comprehensive audit and 100 percent up-
front financing. The latter is a customer-response program where there is
no community involvement and Pacific does not act as general contractor.
The customer is solicited through targeted advertising and is provided a
list of certified contractors. This program design is closer to the existing
statutory programs which offer a choice of a loan or a small up-front cash
payment option.

30) What are Pacific's plans for the multifamily showerhead market during
the term of the action plan?

Answer: The company's DSR action plan includes the execution of a
multi-family showerhead program in WasMngton and Utah, as well as
potentially extending the initiative to other jurisdictions.

Demand-Side Technical Appendix

31) Was an industrial load factor closer to 100% than 60% (as in RAMPP-2)
used in developing cost effectiveness for industrial measures and programs?

Answer: Yes. The conservation load factors used for industrial programs
were 100 percent for Wyoming, 98 percent for Utah, and 98 percent for
Oregon, Washington, and California. Additional details are in Section 3 of
the Demand-Side Appendix.

32) On pages 35 and 48-49 the background and frozen efficiency portions
should be clearly labeled here and elsewhere.

Answer: The amounts have been clearly labeled in the Demand-Side
Appendix.

33) Page 38, average consumption needs to be labeled, is it kWh?
Answer: Yes, it is kWh/year, and has been labeled.
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34) Page 56, figure 26 does not allow the categories of lights, motors, and
heat to be distinguished from one another.

Answfit: The text has been corrected.

35) Page 58, regarding cost-effective fuel switching, the company states,
"the marginal cost~'of gas'should be 30% higher at the weilhead. " How does
this comport with the company's decision to depend on low or medium gas
prices in selecting probable futures?

Answer: The statement in the technical appendix relates to the sensitivity
analysis that was performed as part of the fuel switching study. The break-
even level of kWh consumption which would make fuel switching cost
effective was calculated for various gas prices. The analysis showed that
the break-even point for fuel switching would be 19, 000 kWh if the price of
gas goes up by 30 percent. The analysis evaluated various levels of gas
price increase and was simply used to illustrate the fact that the outcome
of the analysis was sensitive to the gas price assumption.

36) Page 85, is supplemental funding included in the computation of
program cost effectiveness? If so, how?

Answ_et: This issue is addressed in Section 14 of the Demand-Side
Appendix.

37) Page 87, why are there no adjustments for free riders in the calculation
of program potential for industrial, residential and appliance programs?

Answer: In the industrial sector the estimates of free riders are implicitly
embedded into the specification of the econometric equations used to
forecast energy consumption. Based upon short payback required for free
riders and the high discount rate implicitly used among residential
customers, the company estimated that there would be very few measures
that customers would do on their own. For further discussion, see Section
13 of the Demand-Side Appendix.

38) Page 92, why is there no long term administrative cost estimated for
new residential?

Answer: The figure reported on table 25, page 92 of the draft DSR
technical appendix was incorrect. This table was corrected.

39) Page 95, the company should add to its EFA TRC those costs due to
periodic education and training of building operators.

Answer: The costs associated with training and education of the building
operator are included within the program costs associated with
commissioning and verification. On-going costs associated with retraining
were not included. TNs issue will be addressed in RAMPP-4. See Section
14 of the Demand-Side Appendix.

40) Page 97, does the company's plan to pursue only relatively low cost
programs under medium load growth apply only to programs which are
currently being planned, or does it apply to all programs? How does the
company reconcile its arguments that it can immediately ramp up to full
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acquisidon if necessary with its arguments elsewhere that it takes at least three
years to bring a program to maftirity?

Answer: The company is committed to pursuing the most cost-eKective
DSR options as compared to other resource options. In order to be
prepared to deliver large scale acquisition when needed, the company
recognizes the need to build capability. During 1993-1996 the company is
actively building capability in all sectors to position the company for full
deployment when the resource is required or to delay if the need does not
arise. Additional information has been added to Section 15 of the

Demand-Side Appendix.

41) Page 108, does Table 30 include in new homes built between 1994 and
2013 only electrically heated homes, or does it include all new residential
construction?

Answer: The number shown in the table presents all new homes built
between 1994 and 2013. This informadon has been added to Section 16 of

the Demand-Side Appendix.

42) Page 112, the OPUC considers the commercial retrofit a program, not a
pilot.

Answer: The company also believes this to be a program and not a pilot.
The document has been corrected.

43) Pages 128-129, please provide an analysis which indicates how the
Oregon residential retrofit program was assessed relative to its potential for
trimming administrative and programmatic costs.

Answer: The residential retrofit program cost was assumed to be 75
percent lower than the administrative cost of the Home Comfort program.
Additional information has been added to Section 14 of the Demand-Side

Appendix.

44) Page 134, please include in the action plan the evaluation group that
the OPUC has recommended Pacific establish.

Answer: The evaluadon related item in the action plan, presented in page
134, has been changed to read " Continue participation in Evaluation and
other Advisory Groups as recommended by regulatory agencies to obtain
external review and input into improvement of program evaluation and
process. ( NW Evaluation Group, Utah Evaluation Collaborative, and
Regional Evaluation Network).

45) Appendix D, why does Oregon have a residential takeback factor of
30% while Utah, Montana and Washington have a 0% takeback factor?

Answer: A takeback adjustment factor of 30% is applied to space heating
for existing residential units, in all states. The takeback adjustment factor
for new residential space heating is zero for all states. The tables in
Appendix D show the takeback adjustment for both new and existing
residential units. Residential takeback factor for Oregon is same as other
states. The tables on pages D-l, D-3, D-5 and D-7 show the takeback
assumption for existing units. The tables on pages D-2, D-4, D-6, and D-8

Page 9
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show our assumptions for the new units. The vintage of the units is
documented on the top right hand corner of each table, in the cell labeled
"Vintage of Housing"

Modeling Appendix

46) The text should use the request/response format to describe how the
new model incorporates each agreed-to Commission recommendation, or
provide a page reference after listing each recommendation on pages 1-3 to 1-
5.

Answer: Additional text has been added to the Modeling Appendix to
respond to the modeling items in the Commission's acknowledgment
order on RAMPP-2.

Page 10
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A

working for a sustainable energy future

Solar Energy Association of Oregon
027 SW Arthur Street
Portland, OR 97201
March 7, 1994

Nancy Esteb
PacifiCorp
920 SW 6th Avenue
Portland, OR 97204

Re: SEAO COMMENTS ON RAMPP-3 PLAN

Dear Ms. Esteb:

The Solar Energy Associadon of Oregon (SEA of 0) has participated in the Advisory Group
for Pacific's Least Cost Plan. We have often been impressed with the dedication of
individual staff members in developing this complex planning process. However, it appears
that corporate management has determined to ignore the planning results. Unless there is a
complete change in the development of the Acdon Plan and implementation, we will
recommend to the Oregon Public Udlity Commission that the plan should not be
acknowledged.

Our major concern is the company's announced deviadon from Total Resource Cost (TRC)
planning. The company's process direcdy violates the Oregon Public Utilities Commission
(the Commission) order.

The critical points are :

. The plan is not Least Cost. The company's own analysis shows that the accelerated
DSM provides benefits, both on a TRC and a UtiUty Cost perspective.

. The company has rejected TRC as the planning criterion. The Commission has
ordered that Least Cost Plans are to minimize TRC cost. PacifiCoq) management has
subsdtuted their own business planning criteria in direct opposidon to the Commission
order. Lost revenue is included in at least two of three criteria, making the analysis
one of rate impact rather than TRC.

2637 SW VAiter Avenue . Porrtand . OR 97201
503-224.7867 100% Recyded Paper
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hi the past, we have agreed with the company that program design options, such as
the Energy Service Charge, can be implemented as a secondary objective to reduce
rate impact for programs which have been determined to meet'TRC criteria. At-the
time, the company has stated that the poUcy is to obtain aU the Demand Side
Management (DSM) resource. If the Energy Service Charge prevents fuU realization.
?T-???!^"I^as ?romi^1 to Provide another program offering. Now the com^ny'is
rescinding that poUcy. The new poUcy seeks to drop programs even though
meet TRC cnteria if the company feels like it.

The "financial analysis" which the company uses to justify cutting back on DSM has
not been presented to the Advisory Group in complete detaU. The company presented
a worksheet to document the methodology. However the sheet is incomplete^ It does
not provide aU the information used by the company to assess rate impacts.

There is no connwtion between the results of the planning study and the Two Year
Action Plan. PacifiCoq) should be able to demonstrate that the level ofDSM is'the
optimal one and that program activity levels proceed from resource development.
Instead, PacifiCorp has adjusted program level to meet management priorides that are
not related to the planning process.

The planning process faUs to consider risk, extemaUty cost, fuel switching and
pricing poUcy in developing the Action Plan. This is in direct contradictfon to the
Commission order.

The foUowing points are specific objecdons to the "financial analysis":

TTie planning process setded on a 50-year financial analysis in order to include end
effects of resource choices, particularly escalation of fuel costs. AU the financial
calculations were done for a 50-year period. Yet the "financial analysis" for the"
'Jl-a"age"le"t.d?<:isi?" w.as done.usine onlya 30-year analysis. PacifiCorp has aheady
demonstrated that this short period is inadequate to capture end effects. Please use
consistent economic analysis. The "financial analysis" changed other variables as
weU. Avoided cost is not based on any ffled values but is instead an artificial number
created by management. Please use the same economic parameters as the RAMPP-3
financial analysis.

Annual cash flows are computed by a method that includes the annual cost of taxes
but discounts by a post-tax discount rate. These assumpdons are incompadble. This
procedure violates the Commission order on discount rates. Please correct the cash
flow parameters.

PacifiCorp shows no explanadon of the comparison of rate impacts. Where are the
comparable prices for the case with no DSM7 Please show the rate impact.

TTie company assumpdon of a 1 % ceiling on rate impact is without justificadon.
There is no explanation of how this figure was derived. How does the company
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know that 2% is not equally acceptable? If the analysis is based on elasticity of the
customers, then provide the data demonstrating elasticity.

The "financial analysis" appears to be merely jusdficadon to do less conservation.
There was no analysis of the accelerated DSM case to see if the benefits justify more
DSM. In the draft plan, the company admits that the economic development
programs raise rates. If so, why have they not been subjected to the same financial
analysis? Please demonstrate the same analysis applied to the economic development
programs and the accelerated DSM scenarios..

The "financial analysis" does not include any assessment of rewards or penaldes that
might be imposed on the company for failure to meet DSM goals. We propose that
the company goal should be based on the accelerated DSM case, since that case
demonstrates TRC benefits. The company should then pay a penalty for any
deviation from that goal. Please show how this consideration would affect the
analysis.

The compahson case of no DSM is not shown, although rate impacts are judged
against that case. Staff informs us that a no DSM case was run thorough the planning
model. Please present all results including the no DSM case.

The company has dropped 9 MWa from program plans without showing where the
decrease occurs or what the analysis would look like if the 9 MWa were retained.
The example analysis shows a 14% IRR so even with the 9 MWa the programs
probably sdll pass that criterion. It is hard to believe that the rate impact was
significant. What is the criterion which the 9 MWa faUed and why were they
removed from the programs? In the meeting of December 17, 1993, Dan Spalding
stated that the programs were viewed together as a combined DSM package. What
are the results for the combined package including the 9 MWa? How different are
they from the package without the 9 MWa? Please show the comparison of plan
results against the criteria and demonstrate why the programs were removed.

The company suggests that dropping 9 MWa is a small change and that the programs
essentially confonn to the MD case. However, the results show that the accelerated
cases provide benefits and should be the Least Cost plan. Why then did the company
drop the 84 MWa represented by the accelerated case by the year 19987 Where is
the analysis to justify that decision? Please show the results for the accelerated
scenarios. ODOE staff have indicated that PacifiCoip is running additional
accelerated scenarios through the RAMPP-3 models for sensidvity review. We would
also like to see those results. Please present all results to the public.

Previous statements firom Dennis Steinberg were that the company faced a problem
raising capital. The new criteria appear to be a radonale to justify the company's
decision to devote capital to acquisitions and mergers rather than DSM. The reason
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for an IRR criterion appears to be priority decisions for capital investment. Why
doesn't the company discuss capital problems? Have they consider canceling recent
coal plant acquisidons if capital is scarce?

Consideradon of risk is required by the Commission order. PacifiCorp included scenarios
with higher gas prices. However, the avoided cost calculadon should be based on an
expected value for fuel that takes into account the probabilities of gas price increases.
Similarly, the risk analysis should include an expected value for the risk of C02 externality
cost being imposed on generation. We expect that PacifiCorp should include the cost of an
"insurance premium" to hedge against the possibiUty that C02 adders wiU be appUed in the
future. If PacifiCorp does not include such a premium in their analysis, then we expect that
the shareholders will absorb any unandcipated fuel cost or future externality tax. It is
incorrect to pass any unanticipated costs to ratepayers when PadfiCorp has refused to include
their analysis in the decision making process.

The Commission order requires PacifiCorp to consider price policy as a potential DSM
program option. Yet PacifiCorp refused requests from the Advisory Group to do so. We
have requested that PacifiCoip quantify the reducdon in load growth that would result from
increased rate spread in dered prices. Pricing policies of this son should be explicitly
considered in the DSM program portfolio. PacifiCorp has been reluctant to do so, arguing
that there is little information on price elasticity. Yet, PacifiCorp has adopted a criterion of
a 1 % ceiling on rates without providing any supporting justification. If this cnterion is based
on customer's price elasdcity, then PacifiCoq) should present that informadon. Furthermore,
the same elasticity data should be used to design tiered pricing as DSM programs. If the
data do not exist, then what is the jusdfication for the 1% ceiling?

We have also requested that PacifiCorp consider other pricing policies such as a revenue-
neutral hookup fee for new construcdon. We think the later approach could be a low-cost
program alternative for new residential construction. It is noteworthy that ParifiCorp has
refused to consider this idea even though they profess to want low-cost program altemadves.

In summary, we believe that company management has incorrecdy interfered in the planning
process. We recommend that PadfiCorp return to the planning objecdve as originally stated
in the Advisory Group one year ago - that objecdve is to minimize total societal cost, not to
muunuze rates.

Sincerely Yours,

6' ^-^ ^-1-

Robin Chrisde, Representadve
Solar Energy Associadon of Oregon
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PacifiCorp RAMPP-3 Draft Report
Comments from Solar Energy Association of Oregon:

Letter from SEAofO dated March 7, 1994

The plan is not least cost. The company's own analysis shows that the
acceler~ated-DSM-provides benefits, both" on a TRC and utility cost

tlve-
Answer: PacifiCorp does not believe there is one least cost pla^n.

prepared 156 least cost plans, for 156 possible futures. Although
a'higher level of DSR provides benefits on a TRC and total utnlty_ cost
basis, it also causes customer prices to increase. The company attempts to
balance costs and risks to customers, society, and th_e company's
shareholders. Also, a new section in the DSR Action Plan Detail chapter
(chapter 13), DSR Finandal Standards and Decison Making, addresses tUs
issue.

2) The company has rejected TRC as the planning criterion. PaufiCorp
management has substituted their own business planning criteria, which uses
rate impact, instead of minimizing TRC. _ _ _.

"Ansrwer: The company has" not rejected TRC. _ The company tries to
balance" multiple goals m its IRP process: TRC, retail prices, risks to
customers and shareholders, and environmental concerns. Also^A new
section in the DSR Action Plan Detail chapter (chapter 13), DSR Financial
Standards and Decison Making, addresses this issue.

3) The company earlier promised to modify programs if the ESc
full realization, but now the company is rescinding that policy.

Answer: The company does not believe that the ̂ Sc has in any way
the full realization of DSR resources. To the contrary^ the

has proved to be quite successful and is now being copied ̂by
other utiiities around the country. Results to date indicate that^over $50
m'iilion" has been invested through the ESc approach^ Over ̂ 159
commercial buildings have signed ESc agreements, 31 industrial
customers, and 1,049 residential customers. The Energy FinAnswer
program has resulted in acquiring 76 Percent ,of ,the Pote^tial^s^u^e
footage in Oregon and 36 percent company-wide (Oregon has had

longer). Actual program savings_have exceeded RAMPP 2
planning tectuucal estimates by 32 percent. These results would indicate
that the approach has been quite successful.

4) There is no connection between the results of the PlanmnSstudyand
the two'year action plan. PacifiCorp should demonstrate that DSR Program
activity levels are optimal, rather 'than adjusting program levels to meet
management priorities. _._... ", ^ . .,

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Decison Making, addresses this issue.
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5) The planning process fails to consider risk, externality cost, fuel
switching and pricing policy in developing the action plan.

Answer: The company considered risk and externality costs in developing
the action plan. Each resource and each resource strategy carries risk,
which the company tried to balance with the anticipated benefits of each
resource and each resource strategy. The company provided 23 runs
which included externality costs or limits, and used those results in
developing the coal action plan item. Fuel switching and pricing policy
are issues which were addressed through case #201, reduced load.

Financial Analysis for DSR

6) The financial analysis uses only a 30-year analysis, when RA.MPP-3
used a 50-year analysis.

Answer: The DSR measures being analyzed typically have a life of 15
years or less. Thus, the financial analysis model used to calculate the IRR's
of the various DSR programs does not go out more than 30 years.

7) Avoided cost is not based on any filed values but is instead an artificial
number created by management.

Answer: The draft avoided costs distributed with the Draft RAMFP-3

Report were developed using the same basic methodology as the avoided
costs currently approved in the States of Oregon, Washington, Wyoming,
and Utah. They incorporate the most recent data updates and are
therefore relevant for use at this time. These avoided costs will be filed in

each of these states during this year either as part of the formal competitive
bidding process or as separate filings.

8) Annual cash flows for the financial analysis include the annual cost of
taxes but discount by a post-tax discount rate. These assumptions are
incompatible.

Answer: Including tax effects produces after-tax, unlevered, economic
cash flows to which an after-tax discount rate is applied to derive the net
present value of a program. This is the common methodology used in
financial analysis text books, the OPUC white paper on the discount rate
for least cost planning takes the same appoach.

9) We understand that a no DSR case was run through the planning model
What are the price impacts for a case with no DSR? Please present all results
including the no DSR case.
Answer: At the beginning of the RAMPP-3 process, a no-DSR case using
RAMPP-2 inputs and modeling was presented to the RAG group to illustrate
the impact of alternative levels of DSR on customer prices. The company has
not performed a no-DSR case with RAMPP-3 inputs and modeling.

Page 2
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10) How was the 1% rate impact ceiling derived? How does the company
know Aat 2% is not equally acceptable to'"customers? If the analysis is based
on customers' price elasticity, then provide the data demonstrating elasticity.

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Dedson Making, addresses this issue.

11) There was no analysis of the accelerated DSR case to see if the benefits
justify more DSR. Please provide the financial analysis for the accelerated
DSR level.

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Decison Making, addresses this issue.
Additionally, the modeling results included the TRC and price impac ts

for the accelerated case, so it could be compared to the other three DSR
strategies.

12) The company admits that economic development programs raise rates^
If so, why have they not been subjected to the same financial analysis as DSR?
Please demonstrate the same analysis applied to the economic development
programs. ..,,., , _.. _j;

Answer: The corrected analysis, shown in the final plan,
economic development programs can cause retail prices to be lower.

13) The financial analysis does not include any assessment of rewards or
penalties that might be imposed on the company for failul'e to "^eetDSR
goals. Please show how consideration of a reward or penalty for performance
on DSR would affect the analysis.

Answer: The finandal analysis model looks at the cash flow of the project
before considering the impact of regulatory rewards or penalties. Also,
see the answer to Land and Water question #7.

14) The company has dropped 9 MWa from program plans without
showing where the decrease occurs or what the analysis would look like if the
9 MWa were retained. The example analysis shows a 14% IRR, so even with
the 9 MWa the programs probably still pass that criterion. What is the
crTterion which the 9 MWa'failed?' What'are the results for the combined
package including the 9 MWa. How different are they from the package
without the 9 MWa?

Answer: The 9 percent IRR test is appUed to each individual program.
The 9 MWa reduction represents programs that failed the IRR test. Also, a
new'section in the DSR Action'Plan Detail chapter (chapter 13), DSR
Financial Standards and Decison Making, addresses this issue.

15) Why did the company drop the 84 MWa by the year 1998 represented
by the accelerated case? Where is the analysis to ]ustifythat^u!i?^-. -^^
show the results for the accelerated scenarios. ODOE staff indicate that
PacifiCorp is running additional accelerated cases. Please present all results
to the public.

Answer: A new section in the DSR Action Plan DetaU chapter (chapter 1_3),
DSR Financial Standards and Decison Making, addresses this issue. The
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results for the cases with the accelerated DSR strategy were in the draft
report, and are in the final report, along with the results for the cases with
the other three DSR sta-ategies^

16) Why doesn't the company discuss capital problems. Dennis Steinberg
said that the company faced a problem raising sufficient capital. Has the
company considered canceling recent coal plant acquisitions if capital is
scarce? . *-a"(;'gtea%».

An5vr'?r: ScarSfy of capital is nothing new. It is common for companies to
have more potential capital spending projects than they can afford to do.
This leads to a prioritization process which involves quite a lot of senior
management time. It is not as simple as just selecting the programs that
have an IRR greater than a certain amount. Management must factor in the
riskiness of the projects and must take into account non-economic factors.
For example, safety programs are not justified on the basis of economics
alone. PacifiCorp has not acquired any coal plants since 1991 and 1992. At
that time, the company had different tools to evaluate potential projects
and did not compute the IRR. The economics of the coal plant purchases,
however, were very good and the cost was calculated to be much lower
than the company's avoided cost at the time. Therefore, the coal plants
were prioritized at a high enough level to be funded.

Other Issues

17) Avoided cost should be based on an expected value for fuel that takes
into account the probabilities of gas price increases. The risk analysis should
include an expected value for a C02 tax.

Answer: The draft avoided costs do take into account the likelihood of
natural gas price increases. The gas price escalation assumption is in fact
somewhat above the current market expectations as reflected in the energy
price escalation rate built into the Hermiston power purchase agreement.
The Company does not believe that its customers should be required to
pay a premium for QF power based on the speculative possibility that
some as yet unspecified C02 emissions tax might be imposed sometime in
the future.

18) PacifiCorp should include the cost of an insurance premium to hedge
against the possibility that C02 adders will be applied in the future.

Answer: PacifiCorp included in the Environmental Analysis chapter an
insurance premium analysis.

20) PacifiCorp refused requests from the advisory group to consider price
policy as a potential DSR program option. PacifiCorp should quantify the
reduction in load growth that would result from increased rate spread in
tiered prices.

Answer: The company has considered pricing policy as a potential
demand-side program option. As indicated in the Action Plan chapter,
the company developed a number of pricing proposals for promoting
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energy efficiency and acquiring demand-side resources. These include
more time-of-day pricing options and the use of a capacity credit to
acquire DSR. Pa'cifiCorp'is currently meeting with customers to ;.iscuss
these options and their impact on energy use.

21) PacifiCorp should consider other pricing policies such as a revenue-
neutral hookup fee for new construction.

Answer: 'From November 1993 through January 1994, the company
participated in a collaborative task force with other utilities in
Washington, as ordered by the Washington Utilities and Transportation
Commission, to examine proposed state-wide hook-up fees for new
construction. Participants included representatives from the Washington
State Energy Office, the Public Counsel's office, Fuget Power, Washington
Water Power, Washington Natural Gas, WICFUR (representing industrial
customers), and PacifiCorp. The collaborative agreed that consensus
could not be reached on the appropriateness of hook-up fees for new
construction. There was no agreement on the criteria that should be used
in determining appropriate hdok-up fees. In addition, hook-up fees force
the selecdon of aitemative fuel sources by parties other than the end user
and result in market distortions. In a survey conducted by PacifiCorp in
January 1994 for the Washington collaborative, the company found no
electric utilities west of the Mississippi that use hook-up fees. Nationally,
the company was able to identify only three utilities that have used hook-
up fees m the past, but none of these utilities use them at the current time.

22) We believe that company management has incorrectly interfered in the
planning process. FacifiCorp should return to the planning objective to
minimize total societal cost, not to minimize rates.

Answer: The least cost planning process involves balancing multiple
objectives. Management makes its decisions to balance those objectives. In
the RAMPP process, the company attempts to balance costs and risks to
customers, society, and the company's shareholders.
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Memorandum

To: Nancy Esteb, PacifiCorp

From: Utah CCS
Dan Gimble

Re: Comments on the Draft RAMPP 3 Report

Date: March 3, 1994

A. Background

1. On page #9 the actual load growth figure for year-end 1993 should be
given. Further, it should be indicated that the load growth figure
relates to energy and not capacity.

2. On page ff\ 1 the Company discusses RAMPP 3 improvements. This
list of principal improvements should include a fifth area pertaining to
the cost analysis of the refurbishment of existing plant.

3. At the bottom of page #12 the Company states, "The results of this
analysis indicated a change in the electricity price through the 20-year
planning horizon of less than expected inflation. These levels would
have had an insignificant effect on the load forecast. " My question is
this: what price elasticity assumptions did the Company rely on in
their demand forecast modelling that support this conclusion.

B. Futures

From Table 3-1 on page M, it appears that demand requirements are
growing faster than energy requirements. If this is so, why is there
no capacity component in the total avoided cost price until 19997
This is especially disturbing when the Company has publicly stated
that it plans to acquire resources in the near-term to meet summer
peak needs.

In referring once again to Table 3-1, why do the demand load growth
rates closely match the energy load growth rates in all five load
growth scenarios? Is this because the Company does not
Fndependently forecast demand (i. e.,., the demand forecast is basically

1
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derived from the energy forecast)? Since the merger what have been
the actual annual load growth figures for both energy and peak demand?

What load growth forecast(s) is the Company's two-year action plan
premised on? The medium energy and peak demand forecast or some
other combination of energy and peak demand? Since summer
peaking requirements are driving the Company's short run acquisition
strategy, the CCS believes that the above questions are relevant to
understanding the action plan.

Referring to the "financial hedge" discussion on page <»15, does the
Company intend to pursue a hedging strategy in its procurement of
gas supplies? Please discuss in detail.

c. Portfolio

5.

Regarding the information detailed on the existing power system (pg.
#11, how does the existing power system compare with the supply
portfolio back in January 1989, when PPL and UPL first merged.'" in
other words, how has the portfolio evolved over the past 5 years.

At the top of page #12, the Company indicates that 720 Mw of
Company-owned hydro units needs to be relicensed during the 20-
year planning horizon. What are the expected costs associated with
each hydro unit and how are they treated/reflected in the RAMPP 3
analysis.

Referring to the plant refurbishment discussion on page 13, are there
physical limitations to this refurbishment strategy? Do utilities inthe
country typically operate thermal generation that is over 45-50 years
old?

Table 4-7 on page #14 should be updated to reflect Dec '93
availability figures.

On page 7-29 of Energy Ventures Analysis's ("EVA") 1991 Coal
Study, EVA states that PacifiCorp uses an inappropriately low
incremental cost when evaluating capital projects. EVA recommends
an incremental cost level of $15/ton. With this in mind, what specific
cost assumptions did the Company make in determining a 1993
beginning coal price of $12/ton for new coal-fired plant'sited in Utah
(i. e., Carbon or Emery County)? Is the Company assuming that a new
pulverized bed coal plant could be supplied coal from existing mines"
that presently provide coal to Hunter and Huntington? Would a new
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coal mine need to be developed? What is the incremental cost of the

new Trail Mt. Mine? Does a change from $12/tonto $15/ton impact
the ranking of resource options? This should be discussed in both the
overview and the technical appendix on supply-side resources.

D Analysis Plan

1. On page <f7 the Company indicates that the IPM model cannot select
between a generation resource and a transmission upgrade. Does the
Company plan to modify the model to remedy this apparent
shortcoming? How much would such a modelling enhancement cost?
Do other Company models (i. e., GE maps or Multisym) have the
modelling capability to evaluate transmission versus generation
options from an economic and operational standpoint? This should be
discussed at the appropriate place in the RAMPP 3 Report.

2. Regarding the social discount rate discussion on page #8, the
Company should indicate the level of the social discount rate used,
whether it is real or nominal, and how it compares to the discount rate
actually used to assess supply- and demand-side resources in RAMPP
3. In RAMPP 4 the Company should also perform a discount rate
sensitivity that is at least 3% higher than the "base case" discount
rate.

3. On page <(20, the Company used three non-firm markets-PNW,
Desert SW and California-to account for P-Corp's purchase and sales
transactions in the non-firm market. Two questions: (a) why was
the Nevada Market excluded, or is it treated as part of the Desert SW
market; and (2) is the Colorado Market presumed to be part of the
Desert SW Market?

4. On page #22 and #23 the Company conveys that summer capacity
requirements are driving the short-term resource acquisition strategies.
However, the Company continues to use winter peak demand in its
modelling endeavors. During its RAMPP-3 presentation in Utah, the
Company indicated that this problem will be resolved in RAMPP-4 by
enhancing the model so that it can simultaneously consider both
summer and winter peak demand requirements. This information
should be briefly discussed in this section and in the action plan under
"action step" #10 (b>.

5. In its discussion of "critical versus average water planning, " the
Company should note on page #24 that the move to average water
planning exemplifies a significant change in the Company's planning
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philosophy

Illustrative Plans

1 Now that the Company has an IRP model that fully integrates the
planning module with the plant dispatch module, and additionally
considers spatial transmission constraints, the Company should
perform "backcast" runs to see if and when the IPM model chooses
the Cholla, Hayden and Craig units.

On page #19 the Company needs to provide a clear explanation of
why the model selects fewer SCCTs under the low gas price
escalation scenario vis-a-vis the medium gas price escalation scenario.

Two additional gas price escalation rate scenarios should be
performed: (a) the first scenario should set the gas escalation rate at
the low (1. 71 %) level through the year 2000 and at the high (5. 56%)
escalation rate level thereafter; (b) the second scenario should set the
gas escalation rate at the high level through the year 2000 and at the
low level thereafter. The CCS believes that these are reasonable
sensitivities to run because of conflicting short term gas price
forecasts among DPI, WEFA and NERA.

On page #36 the Company indicates that a load growth scenario
(case #202) between medium and medium-high results in a lower NPV
of utility cost and TRC, but a higher customer price vis-a-vis the
medium high case. Can the Company shed any light on why this
result was obtained?

Questions and Answers

1. On page. #2 the Company asserts that RAMPP provides the basis for
avoided costs. Please fully explain what the Company means by this
statement?

2. On page #10 the Company states that load forecasts include the
energy requirements of interruptible customers, but not the capacity
requirements. The reasons undergirding this dichotomous approach
for treating interruptible loads needs to be fully articulated in the
"answer."

Action Plan
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. Performance on RAMPP-2 Action Plan

1. Under action step #2 which relates to the Calpine Geothermal project,
what is the anticipated TRC associated with this purchase and at
what Mw level?

2. With regard to meeting action step #5, the Company states,
RAMPP-2 identified a need for additional peaking resources by the
mid-1990s and this contract provides those resources at a lower cost
than other alternatives. " What is the cost comparison? RAMPP-3
should present this kind of information, especially if the Company
finds it cost-effective to deviate from its prior action plan.

3. Regarding action step #9, the Company says that it obtained
additional south-to-north AC intertie rights from BPA. How much
additional intertie rights did the Company obtain and at what price?
Further, how has the recent earthquake affected the Company's
capacity on the PNW-Cal. intertie?

. RAMPP- Action Plan

1. Realizing that there are limitations to increasing DSR programs in the
short run, which one of the 200 or so RAMPP-3 "cases" results in the
lowest total resource cost. In other words, what is the benchmark
cost-minimizing plan that the action plan is evaluated against? Finally,
what is the monetary difference between this particular case and the
case that reflects the "strategic" resources that the Company deems
reasonable to pursue at this juncture?

2. Action Step #5 conveys that other models or studies indicated
summer peaking needs as early as 1997. What models have been
used in preparing these peak demand studies and how does the
Company plan to share these modelling results with regulators? Will it
be in a RAMPP-3 appendix?
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PacifiCorp RAMPP-3 Draft Report
Comments from Utah Committee of Consumer Services:

Letter from UCCS dated March 3, 1994

Background Chapter

1) On page 9, the actual load growth figure for year-end 1993 should be
given. Further, it should be indicated that the load growth figure relates to
energy and not capacity.

Answer: The added information has been added, and a clarification that it
is an energy number.

2) On page 11, the company discusses RAMPP-3 improvements. This list
of principal improvements should include a fifth area pertaining to the cost
analysis of the refurbishment of existing plant.

Answer: The company determined that this change is not of the same
magnitude of the other changes discussed in tMs chapter. The information
on refurbishment is provided in the Portfolio chapter.

3) At the bottom of page 12, the company states, "The results of this
analysis indicated a change in the electricity price through the 20-year
planning horizon of less than expected inflation. These levels would have had
an insignificant effect on the load forecast. " My question is this: what price
elasticity assumptions did the company rely on in their demand forecast
modeling that support this conclusion.

Answer: The explanation of this point in the Futures chapter clarifies that
when fed into the model, the actual price forecast changed the results of
the model less than one percent. A more detailed discussion of elasticity
is included in the Load Forecasting Appendix.

Futures Chapter

4) From Table 3-1 on page 4, it appears that demand requirements are
growing faster than energy requirements. If this is so, why is there no capacity
component in the totalavoided cost price until 1999? This is especially
dishlrbing when the company has publicly stated that it plans to acquire
resources in the near term to meet summer peak needs.

Answer: As indicated in the RAMPP-3 Avoided Cost Calculations report
distributed with the Draft RAMPP-3 Report, a capacity cost component is
incorporated in the avoided cost beginning in 1994 and continuing for
each year of the analysis. In the yea'rs 1994 through 1998, inclusive, the
capacity resource is a summer capacity purchase matching the one-season
capacity shortage in the load and resource balance in that period.
Beginning in 1999, the capacity resource is a simple cycle combustion
turbine matching the additional winter and summer capacity requirement
which begins in 1999.
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PP 22.

5) From Table 3-1, why do the demand load growth rates closely match
the energy load growth rates in all five load growth scenarios? Is this because
the company does not independently forecast demand (i. e., the demand
forecast is basically derived from the energy forecast)? Since the merger what
have been the actual load growth figures for both energy and peak demand?

Answer: A detailed discussion of the methodology used to forecast
demand is included in the Load Forecasting Appendix. Growth rates on
energy demand may be found in the Background chapter of the report.
Since the merger, winter peak and summer peak load has increased by 3.0
percent and 2. 3 percent annually, respectively.

6) What load growth forecast(s) is the company's two-year action plan
premised on? The medium energy and peak demand forecast or some other
combination of energy and peak demand? Since summer peaking
requirements are driving the company's short run acquisition strategy, the
CCS believes that the above questions are relevant to understanding the
action plan.

Answer: The company believes that any load growth between the
medium-low and the medium-high forecast is equally likely, so the
company primarily relied on results from the medium-low, medium, and
medium-high load forecasts in developing the action plan, and of those
three, the most important results were those from the medium load
forecast cases. Summer peaking requirements are only driving the
peaking acquisition strategy, not the strategy to acquire DSR, renewables,
cogeneration, or other baseload resources.

7) Referring to the financial hedge discussion on page 15, does the
company intend to pursue a hedging strategy in its procurement of gas
supplies? Please discuss in detail.

Answer: PadfiCorp does not currently hold a direct natural gas futures
position and at this time it does not anticipate moving towards one.
However, as a part of PacifiCorp's overall strategy of maintaining its
position as a low-cost provider of electricity, a portfolio of natural gas
supply contracts for generation is being developed by the company. This
portfolio will contain a mixture of supply arrangements with varying
terms, quantities, load factors and pricing arrangements. Because
NYMEX-based hedging products are central to many natural gas
production and marketing arrangements, it is likely that some of
PacifiCorp's term purchases are now and will in the future be hedged by
the seller. These contracts will benefit PacifiCorp by making the term
purchase portion of the company's gas supply more predictable and
reliable.
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Portfolio Chapter

8) How does the existing power system compare with the 'upply
portfolio back in January 1989, "when PP&L and UP&L first merged. How has
the portfolio evolved over the past 5 years.

Answer: Gadsby #3 began production (100 MW), Cholla #4 added (380
MW), Craig #1 and #2 added (166 MW), Hayden #1 and #2 added (^78 MW),
improved availability at existing plants added 36 MW, SCE winter
purchase (322 MW), and additional modifications of plant ratings.

9) At the top of page 12, the company indicates that 720 MW of company's
owned hydro units need to be relicensed during the 20-year planning
horizon. 'What are the expected costs associated with each hydro unit, and
how are they treated/reflected in the RAMPP-3 analysis.

Answer': Additional text has been added to the discussion of hydro
relicensing to provide more detail regarding cost estimates, and to
indicate that the RAMFP-3 financial model includes the projected
relicensing costs.

10) Are there physical limitations to the coal plant refurbishment strategy?
Do utilities in the country typically operate thermal generation that is over
45-50 years old?

Answer: The limitations of coal plant refurbishments are unknown. A
plant's 35-year expected life was, in large part, based on expected
construction cost decreases and expected major increments in plant
efficiencies. In fact new plants are expensive to build and have similar
running costs to the older plants. Nationally many utilities are
refurbishing and/or repowering older fossil units. However, PacifiCorp
has not conducted a survey of other utilities' coal plants and their ages.

11) Table 4-7 on page 14 should be updated to reflect December 1993
availability figures.

Answer: An additional column has been added to the table to reflect 1993
availability. The 1992 column remains, to show the data that was used in
the RAMPP-3 modeling.

12) On page 7-29 of Energy Ventures Analysis' (EVA) 1991 Coal Study,
EVA states that PacifiCorp uses an inappropriately low incremental cost
when evaluadng capital projects. EVA recommends an incremental cost level
of $15/ton. With this in mind, what specific cost assumptions did the
company make in determining a 1993 beginning coal price of $12/ton for new
coal-fired plant sited in Utah (i. e.. Carbon or Emery County)? Is the company
assuming that a new pulverized bed coal plant could be supplied coal from
existing inines that presently provide coal to Hunter and Huntington? Would
a new coal mine need to be developed? What is the incremental cost of the
new Trail Mt. Mine? Does a change from $12/ton to $15/ton impact the
ranking of resource options? This should be discussed in both the overview
and the technical appendix on supply-side resources.
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Answer: After reviewing the coal price assumptions used in RAMPP-3,
the company confirmed the validity of the Wyoming price, but believes
there is more uncertainty about the Utah price, especially as it relates to
the number of coal units added. Five coal price sensitivities have been
added to the analysis (described in the Analysis Plan chapter and the
results discussed in the Dlustrative Plans chapter). They used a Utah coal
price which doubled that used in the rest of the studies, or $24/ton with a
1.5 percent real escalation rate, which is higher than the $15/ton as
recommended in the 1991 EVA report.

Analysis Plan Chapter

13) On page 7 the company indicates that the IPM model cannot select
between a generation resource and a transmission upgrade. Does the
company plan to modify the model to remedy this apparent shortcoming?
How much would such a modeling enhancement cost? Do other company
models (i. e., GE maps or Multisym) have the modeling capability to evaluate
transmission versus generation options from an economic and operational
standpoint? This should be discussed at the appropriate place in the
RAMPP-3 Report.

Answer: PacifiCorp is exploring the costs (in dollars and modeling
difficulty) compared to the benefits (useful information) of adding such an
enhancement. Other company models do not have the ability to select
between a capacity expansion and a transmission upgrade. Text in the
Analysis Plan chapter and in the Illustrative Plans chapter explains the
model's inability to choose between generation and transmission, and that
the company is exploring this with the model vendor.

14) Regarding the social discount rate discussion on page 8, the company
should indicate the level of the social discount rate used, whether it is real or
nominal, and how it compares to the discount rate actually used to assess
supply- and demand-side resources in RAMPP-3. In RAMPP-4 the company
should also perform a discount rate sensitivity that is at least 3 percent higher
than the base case discount rate.

Answer: The text has been modified to include the requested information.
RAMPP-4 will provide ample opportunity to discuss sensitivities to
include in the analysis plan.

15) On page 20, the company used three non-firm markets - PNW, Desert
SW and California - to account for PacifiCorp's purchase and sales
transactions in the non-firm market. Two questions: (a) why was the Nevada
market excluded, or is it treated as part of the Desert SW market; and (b) is
the Colorado market presumed to be part of the Desert SW market?

Answer: The Nevada market is part of the California area; the Colorado
market is part of the Desert SW area. Text clarifying this information has
been added to the description of the geographic areas in the Analysis Plan
chapter.
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16) On pages 22 and 23, the company conveys that summer capacity
requirements are driving the short-term resource acquisition strategies.
However, the company continues to use winter peak demand in its modeling
endeavors. During its RAMPP-3 presentation in Utah, the company indicated
that this problem will be resolved in RAMPP-4 by enhancing the model so
that it can simultaneously consider both summer and winter peak demand
requirements. This information should be briefly discussed in this section
and in the action plan under action step #10.

Answer: The requested language has been added to the Analysis Plan
chapter and to the Action Plan chapter, action step #10.

17) In its discussion of critical versus average water planning, the company
should note on page 24 that the move to average water planning exemplifies a
significant change in the company's planning philosophy.

Answer: The use of average water planning for RAMPP-3 was in large
part a consequence of the requirement to use either average or critical
water planning for the study, which meant using one water assumption for
both planning' and calculating the financial results for each case. Using
critical water planning would have distorted all of the financial results.
The company decided to use average water planning so as to minimize the
financial distortion.

niustrative Plans Chapter

UCCS 18) Now that the company has an IRP model that fully integrates the
planning module with the plant dispatch module, and additionally considers
spatial transmission constraints, the company should perform backcast runs
to see if and when the IPM model chooses the Cholla, Hayden and Craig
units.

Answer: The D?M model includes information that is now available, rather
than information that was available when the Cholla, Hayden and Craig
decisions were made. Therefore, determining whether the IPM model
would select those plants would not provide an accurate test of those
decisions. Additionally, the IPM model and IRP in general evaluate
relatively simple generic resources. The agreements for the APS and
Colorado Ute acquisitions are complex, and include pricing that
incorporates the asset acquisidon, sales, transmission, and other exchange
agreements. Neither IPM nor any other IRP model is capable of
evalulating such complex transactions. Rather, IRP provides a framework
within which real-world resource acquisitions can be evaluated.

19) On page 19 the company needs to provide a clear explanation of why
the model selects fewer SCCTs under the low gas price escalation level
compared to the medium gas price escalation level.

Answer: Additional text has been added to the description of the results
of the low gas cases, explaining why the model selected fewer SCCTs
under low gas.
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20) Two additional gas price escalation cases should be performed: (a) the
first should set the gas escalation rate at the low (1. 71%) level through the year
2000 and at the high (5. 56%) escalation rate thereafter; (b) the second snould
set the gas escalation rate at the high level through the year 2000 and at the low
level thereafter. The CCS believes that these are reasonable sensitivities to run
because of conflicting short term gas price forecasts among DM, WEFA, and
NERA.

Answer: The company does not have the time now to perform additional
model runs. RAG participants and other interested parties had ample
time to request additional runs earlier in the process. The company
would be happy to add this request to its list of analyses for consideration
under RAMPP-4.

21) On page 36, the company indicates that a load growth scenario (case
#202) between medium and medium-high results in a lower NPV of utility
cost and TRC, but a higher customer price compared to the medium-high
case. Can the company shed any light on why this results was obtained?

Answer: The company discovered an error in the total sales figure that
was used in the financial model. That error was correct, and the financial
model re-run. The new results indicate that the customer price is lower
than the medium-high case.

Questions and Answers Chapter

22) On page 2, the company asserts that RAMPP provides the basis for
avoided costs. Please fully explain what the company means by this
statement.

Answer: A new Q&A has been added to the Questions and Answers
chapter. The new Q&A deals with how avoided costs are derived from the
RAMPP results.

23) On page 10 the company states that load forecasts include the energy
requirements of interruptible customers, but not the capacity requirements.
The reasons under girding this dichotomous approach for treating
interruptible loads needs to be fully articulated in the answer.

Answer: The energy forecast includes the company's contractual
obligations to provide energy to interruptible customers. However, the
capacity forecasts do not include the capacity for these customers since
they can be interrupted during peak periods. These customers have the
option of not being interrupted if they are willing to pay current market
prices at the time of interruption.
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Action Plan Chapter
Pprfnrmance on RAMPP-2 Action Plan

24) Under action step #2 which relates to the Calpine geothermal project,
what is the anticipated TRC associated with this purchase and at what MW
level? ,. . ... ",.

Answer: The price is subject to ongoing discussions with Calplne.
company anticipates that it could purchase up to 100 MW of power from
the project, at the right price.

25) For action step #5, the company states, "RAMPP-2 identified a need for
additional peaking'resources by'the mid-1990s and this contract provides
those resources at a lower cost than other alternatives. " What is the cost
comparison? RAMPP-3 should present this kind of information, especially if
the company finds it cost effective to deviate from its prior action plan.

Answer: Additional text has been added to the paragraph explaining the
SCE purchase in performance on the RAMPP-2 action plan, including a
cost comparison between the SCE purchase and a SCCT.

26) For action step #9, the company says that it obtained additional south-
to-north AC intertie rights from BPA. How much additional intertie rights
did the company obtain and at what price? Further, how has the recent
earthquake affected the company's capacity on the PNW-Cal intertie?

Answer: Additional text'has been added to the discussion of the RAMPP-
2 action step #9 in the Action Plan chapter explaining the company's
additional mtertie rights. As a result of the January 17, 1994, Los Angeles
earthquake, the Pacific DC intertie's southern terminal facilities in Los
Angeles were severely damaged. The present schedule of repairs will

the following transfer capability for the Pacific DC intwtie: ^600
MW by mid-April, 1994; 900 MW'by May, 1994;_ 1,638 MWby December,
1994; 'and back to full operational" capability (2,950 MW) by December,
1995^ PadfiCorp's south-to-north Pacific DC intertie rights at any hour are
its percentage share of rights on a fully operational line. So if PacifiCorps
normal share is 200 MW of a 2,950 MW line (7 percent), its share of the 600
MW until mid-April 1994 is 40 MW (7 percent of 600 MW).

Action Plan Chapter
RAMPP-3 Action Plan

27) Realizing that there are limitations to increasing DSR programs m the
short run, wtudi one of the 200 or so RAMPP-3 cases results in the lowest total
resource cost. What is the benchmark cost-minimizing plan that the action
p~lan-is evaluated against? What is the monetary dif.ference betwe^r\ t^ls
particular case and the case that reflects the strategic resources that the
company deems reasonable to pursue at this juncture?

Answer: The case with the lowest total resource cost is low load growth,
medium gas prices (the low load growth was only done with medium gas
prices), medium DSR (financial results for the low load growth were only
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done with medium DSR), any-renewables under either any-coal or no-
coal. However, the company did not rely on these cases, nor any
particular case, as a benchmark cost-minimizing plan. The purpose of the
action plan is to pursue those actions which best position the, company for
an uncertain fuhire. The Renewables Chapter has added text discussing
the costs of the strategic-renewables strategy.

28) Action step #5 conveys that other models or studies indicated summer
peaking needs as early as 1997 What models have been used in preparing
these peak demand studies and how does the company plan to share these
modeUng results with regulators? Will it be in a RAMPP-3 appendix?

Answer: The company uses other models for various analysis tasks,
including a very detailed hourly simulation model. When the company
files for recovery of peak-related costs in a rate case, it will provide
documentation justifying the costs.

Deinand-Side Appendix

29) Why is the conservation load factor so much higher for new residential
space heat in Utah? Does the reference to 51 percent and 26 percent include
appliances?

Answ r: The 51 and 26 percent represent the fraction of savings from
appliances. This information is included in Section 3 of the the Demand-
Side Appendix.

30) Explain how the capital recovery factor converts the up-front costs of
the measure into equal payments over time, and that it varies, depending on
the life of the measure. (Page 21)

Answer: The capital recovery factor is multiplied by the first cost of the
measure, to convert it into an annual flow. The CRF decreases as measure
life increases. For further discussion, see Section 3 of the Demand-Side
Appendix.

31) On page 25, are you assuming that homes with no wall insulation are
being replaced with. new homes?

Answer: The process described on page 25 is a stock adjustment process.
As new homes are added to the existing stock, the percentage of homes
with no insulation is reduced. The company does not assume that for
every new home built there is a one-to-one reduction in the number of
homes with no insulation. For further discussion, see Section 4 of the
Demand-Side Appendix.

32) Table 6, page 27, how do the results of the conditional demand study
and the base load study translate into the average kWh per customer, and
average space heat kWh? When were these shidies conducted?

Answ r: The 1992 space heating consumption figiires shown in table 8 are
based on conditional demand analysis. the figures shown for 2014 space
heat consumption are based on the engineering estimates shown in table 7,
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and adjustment factors for that residence type. The conditional demand
study was finalized in December 1990. For further discussion, see Section
4 of 'the Demand-Side Technical Appendix.

33) Table 8, page 29, why didn't the use of wood heat decrease in Utah?
Answer: The 1990 and 1992 Energy Decisions surveys conducted by the
Company indicate that wood usage in Utah is not decreasing. Additional
detail can be found in Section 4 of the Demand-Side Appendix.

34) Table 8, page 29, how was the down rating adjustment applied to the
various categories (i. e , single family dwellings, multi-family and mobile
homes)?

Answer: The down rating was applied to all categories of residences. The
down rating was applied to engineering estimates of the space heating
consumption, to estimate space heating energy consumption in the year
2013. A detailed discussion of this topic was added to the residential
space heating section of the Demand-Side Appendix, Section 4.

35) Do the adjustment factors in Table 7 include the 30% derate for
economic takeback?

Answer: Yes.

36) Table 11, page 38, What is the source of appliance saturation data?
What is the basis" for vacancy rates? What is the basis for average
consumption?

Answer: The source for appliance saturation data is the company s
Energy Decision Survey for 1992. The vacancy rates were based on 1980
US Census, and refined using the Energy Decision survey data. The
average consumption data presented on table 11 were based on a
conditional demand analysis shidy in 1990. Further discussion of this
issue can be found in Section 5 of the Demand-Side Appendix.

37) Page 69, did the implicit discount rate of 60 percent apply to both
residential and commercial?

Answer: Yes.

38) Page 78 definition of lost opportunity resources differs from the
definition in the Executive Summary.

Answer: The correct definition of lost opportunity is presented in the
executive summary section. Lost opportunities are conservation measures
that will be cost effective during their lifetime if installed now, but not if
installed later as part of a more expensive retrofit. The two definitions
have been corrected to read the same.

39) Page 83, what is the basis for the conservation load factor? Would a
change in the load factor impact the ceiling for cost effectiveness?

Answer: The discussion in Section 3 of the the Demand-Side Appendix
has been amended to include a discussion of the basis for the conservation
load factor. A change in the load factor would alter the ceiling for cost

Page 9



PP 23;

effectiveness.

Appendix.
This is also now explained in the same section of the

40) Is supplemental funding included in determining the program cost
effectiveness level? Please explain. Does the company plan on evaluating the
impact of supplemental funding on participation rates? What is the basis for
the 30 percent and 20 percent assumption on page 85?

Answer: Supplemental funding of measures above the cost-effectiveness
threshold is included in the program cost-effectiveness level. According
to an August, 1993, evaluation report for the Energy FinAnswer,
supplemental funding represented 25 percent of total funding.
Additional information can be found in Section 14 of the Demand-Side
Appendix.

41) Does the company assume a fixed administrative cost for all programs,
or do these costs differ by program? Please explain. In actual experience,
have these costs been higher or lower? Again, please explain.

Answer: The RAMPP-3 DSR model did not assume a fixed administrative
cost for all programs. The administrative cost percentage varies across the
programs. Administrative cost was calculated as a percentage of measure
cost, excluding supplemental funding costs. The relevant table has been
updated in Section 14 of the Demand-Side Appendix. Additional
information on this topic can be found in that section of the Appendix.

42) Please provide a detailed calculation of the total resource cost test,
utility cost test, and company's economic criteria for each of the Utah
demand-side programs.

Answer- Total Resource Cost and total utility cost are provided for each
program in the Summary report for each program, appendix H of the
Technical Appendix Demand Side Resources. The total resource cost test
is performed for each program at state level, at the program filing for each
state. The company's internal financial criteria were not applied at the
state level for the planning process.
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Offlce of Energy and Resource Planning
355 West Norffi Temple
3 Triad Canter, Suite 450

Salt Lake City, UT 84180-1204
801-538-5428

801. 521-0657 (Fax)

March 7, 1994

Dr. Nancy Esteb, Manager
Integrated Resource Planning
PaciGCorp
920 S.W., Sctth Avenue
Portland, Oregon 97204. 1256

RE: Comments to PacifiCorp on the Draft RAMPP-3 Report and Appendices

Dear Dr. Esteb:

The following memo provides comments, suggestions and requests on the RAMPP-3 report and
technical appendices on behalf of the Utah Department of Natural Resources, Office of Energy and
Resource Planning. We appreciate the opportunity to comment.

RAMPP-3 DRAFT REPORT

Portfolio Chapter

Coal-Fired Resources

The total resource cost estimates for conventional coal-fired resources appear very low reladve to
the discussion of long-range incremental coal costs for PacifiCorp discussed on pages 7-29 through 7-33 in
ihe January 1991 report, "Evaluation of the Coal Procurement Policies and Coal Management Practices of
PacifiCorp, " prepared by Energy Ventures Analysis, Inc. We request that coal costs be explained in greater
detail either in this section or that you direct us to the section where a more thorough discussion of coal
costs can be found. Specifically, please discuss in greater detail the derivation of the total resource cost of
coal in Utah and Wyoming and discuss the choice and impact of the assumptions employed in the TRC
denvation. For instance, PacifiCorp presented total resource costs for the resource stack to the RAMPP-3
advisory group in July and again in September, and each time total resource costs for coal were slightly
different based on changes in the assumptions (transmission cost, expected utilization rate, fuel cost). The
final numbers employed in the IRP model were slightly different than previously presented in the RAG
meetings. Suice the selection of coal resources provide a least total resource cost strategy according to the
economic results of RAMPP-3, it would be useful to have a better understanding of how coal costs have
been developed. The narrative in the "Portfolio" section, page 22, mentions analysis of spot market prices,
and verbally PacifiCorp states the fuel costs reHect the incremental cost of coal from PadfiCorp-owned
mines. However, the above noted study on PariGCorp coal procurement policies indicates that PadfiCorp
may be in shortfall to supply current plants with PacifiCorp coal.
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Secondly, because coal resources are found by the IRP to be least (total resource) cost, a discussion
of the potential barriers to conventional coal development should be discussed. Again, if this discussion is
found elsewhere in the document or appendices, please direct us to that discussion.

Illustrative Plan h ter

The quantification of the impact of the DSR strategies on NPV of total resource cost, page 30, does
not look right. If you compare like strategies and futures, changing only the level of DSR, NPV of TRC
decreases as DSR is increased. Please explain in greater detail how the analysis was conducted on this page.
If you averaged all the costs over all scenarios, you would pick up cost impacts due to the coal or renewable
strategies which would not be a valid reHection of the impact of alternative DSR levels on TRC. The results
of this analysis also conflict with the statement in the conclusion (section 13, page 2, paragraph 2), but is
supported in the Modeling technical appendbc, page 5-124.

How .is it that the strategic renewables strategy when coupled with the any coal strategy, reduces
total resource cost as gas price increases? If strategic renewables provide a lower total resource cost than
gas resources in the low gas price future, why doesn't the model pick them in order to optimize? If we
missed your discussion of this occurrence, please direct us to the discussion.

The last paragraph on page 9 and third paragraph on page 19 could be reiterated and expanded
upon in your conclusions section or as an introduction to your action plan. You also mentioned somewhere
that 10 year model results received greater attention than the 20 year model results in developing the action
plan; this could also be brought out to help explain the action plan.

Action Plan

We suggest you target the accelerated DSR level in the action plan and drop all discussion of the
financial standards. The financial standards are applied to acquisition costs which are based on broad DSR
planning assumptions rather than actual state by state resource acquisition estimates which are developed for
each state when a program is proposed and implemented and the issues raised by the financial standards
really should be addressed by each jurisdiction. For a least cost plan, least cost resources to meet growth
should be identified and an attempt made to acquire the resources. If regulatory treatment becomes a
barrier in a given jurisdiction which causes less acquisition than planned, that will provide an explanation of
failure to meet targets.

Please include the expected dollar budget for DSR in addition to DSR kWh targets, by state.

Load Forecastina Technical Appendix

Please indude 1993 actual electricity sales by class, by state in each table of forecasts, as well as the
growth rate from 1992. Please also include forecasted customers by class, by state.

Demand Side Technical Appendix

Please include expected cost to acquire targeted DSR energy in each state. If this is already in the
technical appendu, please direct us to the page.
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Mode line Technical ADDendtx

We request that you either provide the average annual customer bill for the 20 year period with end-
effects in section 5 or include all 103 model runs in section 6 so that your reader has the information to
derive this value.

Sincerely,

-->.

<SlX^l -l\\-a. t.
Richard Anderson, Director

Department of Natural Resources
Office of Energy and Resource Planning

(J-jLb^%^'
Rebecca L. Wilson, Utility Economist
Department of Commerce
Division of Public Utilities

me

ec: Kathleen Clarke, DNR
Rich Collins, PSC
George Compton, DPU
Frank Johnson, DPU
Ken Powell, DPU
Ted Stewart, DNR
Connie White. DOC
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PacifiCorp RA.MPP-3 Draft Report
Comments from Utah Department of Natural Resources:

Letter from UDNR dated March 7, 1994

1) Please explain coal costs for new coal plants in Wyoming or Utah in
greater detail. The costs appear low compared to long-range incremental coal
costs in the January 1991 report "Evaluation of the Coal Procurement Policies
and Coal Management Practices of PacifiCorp" prepared by Energy Ventures
Analysis, Inc.

Answer: After reviewing the coal price assumptions used in RAMPP-3,
the company confirined the validity of the Wyoming price, but believes
there is more uncertainty about the Utah price, especially as it relates to
the number of coal units added. Five coal price sensitivities have been
added to the analysis (described in the Analysis Plan chapter and the
results discussed in the Dlustrative Plans chapter). They used a Utah coal
price which doubled that used in the rest of the shidies, or $24/ton with a
1.5 percent real escalation rate, which is higher than the $15/ton as
recommended in the 1991 EVA report.

2) Please discuss the potential barriers to conventional coal development.
Answer: These are addressed in the Portfolio chapter's discussion of new
coal resources. There is potential coal price uncertainty, uncertainty of the
clean coal technologies, and uncertainty over a future environmental tax
or emission Umit.

3) Please explain how the DSR analysis on page 30 of chapter 6 was
conducted. Why does the table indicate that the NPV of TRC increases with
Ugher DSR, when the table 6-5 shows the opposite.

Answer: The worksheet used to calculate this section is included in the
Modeling Appendix, Chapter 5, page 124. The section of the table in the
text which appears in error has been corrected.

4) Why does the strategic renewables strategy when coupled with the any
coal strategy reduce TRC as gas price increases. If strategic renewables
provide a lower TRC than gas" resources in the low gas price future, why
doesn't the model pick them in order to optimize?

Answer: This question is similar to ODOE Question #5a, which addresses
why NPV goes down when gas price goes up. The reader should review
the response to ODOE 5a.

5) Reiterate your conclusions from the Illustrative plans chapter
(examples last paragraph page 9, third paragraph page 19, reliance on 10-year
results for action pfan) in" the action plan chapter to help link the analysis to
the acdon plan.

Answer. The Conclusion chapter has been moved, it is now after the
results and before the Action Plan chapter. The Conclusion chapter has
also been expanded to better link the analysis to the action plan.

Page 1
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6) We suggest the company target the accelerated DSR level in the action
plan and drop all discussion of the financial standards. The financial
standards address resource acquisition and are an issue for each jurisdiction
to address. For a least cost plan, the resource should be identified and
attempt made to acquire the resource.

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Decison Making, addresses this issue.

7) Please include the expected dollar budget for DSR in addition to DSR
kWh targets.

Answer: Components of the expected dollar budgets for DSR is provided
in Appendix I of the Demand-Side Appendix for the short-term action
plan and assumptions regarding utlity cost for the planning horizon are
contained within Appendix H. Both sections have program summary
tables for each program. In addition. Appendix I has the results for each
state for the two-year action plan.

8) Please include 1993 actual electricity sales by class, by state, in each
table of forecasts in the Load Forecasting Appendix.
An?W?r: The data have been added to the Load Forecasting Appendix.

9) _ Please include expected cost to acquire targeted DSR in each state in
the Demand-Side Appendix.

Answer. The expected cost to acquire DSR potential is presented in the
Demand-Side Appendix, Appendix H, by program for the entire planning
horizon and in Appendix I for the two-year action plan.

10) Please either provide the average annual customer bill for the 20-year
period with end effects in section 5 of the Modeling Appendix, or indude all
103 model runs in section 6.

Answer: A table showing the average annual customer bill in real dollars
for each of the model run years has been added to the Modeling
Appendix.

Page 2
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UTAH DIVISION OF PUBUC UTILmfiS
COMMENTS ON RAMPP-3 DRAFT REPORT

Note: We <u» mdtuig a diitinction between comment* hwdn on the draft nport and eotnmenti
on the RAMPP. 3 ttudy oventl, whteh we will make ifler the final report conw out. Silenct here
on . pwticultf tppnwch, Buumpdon, modfll nin, conclusion or etc., dot* not inyly approval

1. The summary table* wWch wwe hand«l out to RAO ptrticipants (copy attached), do not thow
up !n thu expBclt fenn anywhcn in the dnft report. Thfa I* a uieflil . ummaiy tnd thoidd be
Inchutat in thu fi>roi in die report.

2, These suaunaiy tables can tl»o be expanded to be more uieflil by ihowing the devtetionftom
toast colt in ewh load growth case, rimilar to what I have done on the ftochediheet. Thi*
.hould be done fv price* and fi»r the tofl wource cost u wdl.

3. The Coodudons sertion of the report aeemt to bo out of place. Logicdly, I wcuU cqxct to
find die Itody ruuht, then the conclutlont dnwn from <hos< reniltt, and fiiulfy the actkinphn
devdoped flpom thoN conduakuu.

4. Tb» nport hw .ome iiuNlng llnk» between the reauht »nd the conchidon*. No condudon* are
drawn about the coat pcnaUieaofvariout dKMW. For txample the rtrag^lc rencwaUe atnt^y
co»t* nearly . hrifa bilBon dolhn, w» the any reiKwUe ttrategy.

1. The report hw some miMing links between the eoneluaioni and (he action plan. In fpit« of cod
bring the towett coat rwouroe, the Compaiy h<u, de hcto, decided not to indude any coal in if
action plan. Ifthia dediton I* baaed on the envlronmCTtd nautu or aome othw (kcton, that
ihouM be explained. Also the explanatton fiw why the C<»npany has dected to to to itraKgic
renewabtes needs to be explained more fiiUy.

6, The npon need* tdditiond dunurion on what PC i» uriflg for» dcdiion crittria. Af thay
uring price or nvemw nqulrement, for dw utiBty or tu total mouree? Why?

7. Some diicuasion on the impact of the actton plan on DSM non-partidpants ii derinble.

8. 1 un Kanewhtt troubled by cdling mills/kwh "price. " It actually rq?reaents a lyitem avenge
oort. I naliae thtf .vcrage prioe has to equd avenge cost. but there we other ftcton that go into
rate deaign in addition to avenge cost.

9. An action plan need* to wry q)edflc in ordw to be acted on. Untbrtunately. inmanyareuthe
PC Action Phm It not specific. It need* to have grerttr tpedficity whh regTd to .chlcvemeau m
MW, dite» by which ttudie* a»e to be coapleted, the itandafds tfwt will be uied tx eviluatioa,
etc. I haw in mhxl commcnf like "evaluate clean cod technologte*, ' and "if cod effecdvt."
Either RAMPP-3 Aowi renewable* . re coal efBBCtive, or it docsnt.
KenPoweU
March 7. 1994
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PacifiCorp RA.MPP-3 Draft Report
Comments from Utah Division of Public Utilities:

Letter from UDPU dated March 8, 1994

1) The summary tables showing TRC and total utility cost for each model
run do not show up in the draft report. This is a usefiil summary and should
be included in the report.

Answer: Tables 7-5 through 7-8 contain that information. They have been
revised to be more succinct, while containing the TRC and total utility cost
information for each model run in the base study plan and the
environmental adder cases.

2) These summary tables should also show the deviation of each case from
least cost for each load growth case. This should be done for prices and for
TRC.

Answer: The company does not believe that the lowest cost case for each
load growth level is necessarily the wisest plan for each load growth level.
Therefore, the company chose not to present the residts in a format which
compared each case to one particular case which does not have a special
significance.

3) The conclusions section of the report should be placed after the study
results and before the action plan.

Answer: The Conclusions chapter has been placed after the study results
and before the Action Plan chapter.

4) The report has some missing links between the results and the
conclusions. No conclusions are drawn about the cost penalties of various
choices, such as the strategic renewables strategy.

Answer: Additional discussion in the Conclusions chapter addresses the
lessons learned from the analysis. The Renew able s chapter includes
additional discussion about the costs of the strategic-renewables strategy.

5) The report has some missing links between the conclusions and the
action plan. The company has not explained why it did not include any coal
in its action plan, since it is the lowest cost resource. The company has not
explained why it chose the strategic renewables path.

Answer: The company believes it is too early to begin siting a coal plant.
Given the potential benefits of the IGCC technology, the company wants to
better understand the trade-offs between pulverized coal and IGCC coal,
and examine site-specific costs before proceeding further. The company
hopes that the shidy to be performed will shorted the lead time of coal and
provide more flexibility in the future. The Renewables chapter contains
additional text explaining the company's rationale for the strategic-
renewables path.

Page 1
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6) What is PacifiCorp using for a decision criteria? Is it pnce, revenue
requirement, is it for the utility or for the total resource cost? Why?

'Answer:' As stated in the Introduction chapter, the company attempts to
balance multiple goals: minimizing^psts and risks to customers, society,
and the company's shareholders. ' The Conclusion chapter contains an
added discussion of the company's decision criteria.

7) The report should include a discussion of the impact of the action plan
on DSR non-participants.

Answer:' The'modeling does not recognize participants versus non-
participants in terms of "treatment of the impact of increasing average
prices. The company does evaluate the trade-off b,etwe^nPrl, ce.sand
utility costs to determine appropriate levels of DSR rather than relying on
any simple rate impact measure or total resource cost test This issue is
discussed in a separate section of the DSR Action Plan Detail chapter.

8) Mills/kWh from the analysis is not price. Mills/kWh from the analysis
a system average cost. ^^ ^ ^ .

Answer: 'The text explaining Table 6-3 has been modified to
the company is using the term "price" and what it means.

In many areas the PacifiCorp action plan is not specific. It should have
greater"specifiuty"such as goals m MW, dates by which studies are to be
completed, standards for evaluation, etc.

"Answer: The company tries to balance specificity with
flexibility to respond to an uncertain and increasingly competiriye future.

The DSR actions are provided in great detail in the DSR Action Plan
Detail chapter. At this time, the company anticipates that the coal study
will be completed by January, 1995.

Page 2



^:-
s>; c.

;/

MrfhABl 0. L-livitt
Qt«ni<

State of Utah
PUBLIC SERVICE COMMISSION OF UTAH

Habur M, Wellg Buying
100 CAat WQ South. Fourth Ftoor
naacxtsses
Sat .Uika Cty, Utuli SAMS
(«0i» 53M718

PP 245
Commkwlutiw

Stt-phun P. Mrctiiint
Clttli-<*n

Jwnw M, Byni<>
Stcphrn C. Hfiolutl

ao^|l» C.W Kirk
KWWIt Al*fl n-nrif

David L Stdlt
l*|)l(;. »IHl.l

Juii« Or< hard

MEMOi
TO i NANCY BSTEB
PROM: RICH COLL INS
RE: COMfBNTS ON RAMPP-3
DATE 1 UARCa 7, 1994

^s^-
REPORT

^This^memp represents the initial comments oi the Utah Public
servlce_cc"nmissLon. on paciflCorp's Draft RM4P-P'-3~ Report. '~The
commanta^are intended to help revisa and improve this document

is _submitted in "final form to ' the Comnisalon""in
accordance with our IRP guidelines. Tha final IRP "will be
subjected to another round of commencs by interested parcieg.
Afcer proper analysis ot these commencs the Commission w-iu-either
aclcnowledge the IRP with comments or call for further hearin?B"on
acknowledgement.

OVSRALL COMMENTS

Title: Will this IRP have a title?

^Organizacjon of the Report: The general format oE the
well laid ouc, but it might be helpful to have more^oY a'more

rigid outline format. " ' .

Public^Proceas! The Company should be commended for its
e£for':. 8At_eli. citin?-Public inP"C into tiieir planning process^ You
made substantial effbrcs to include more top management--ia this
proce8s aad their. presencations were helpful. ' You have done a good
Job in trying to incorporate Che suggestions of varioua RAG ntembers
into your study. Overall you have"done a good job.

Writing; The writing aCyle is generally clear and
understandable.

Content! This report is a good overall review of the process,
analysis and ics conclusions.

CBMTER 1

SPBCIPIC COUIENTS

nraaoDHcrioNi

Page 1 -^ First paragraph should be either a tootnoce or out later
in the chapter.

.

Second paragraph . change electricity Co electric energy service,
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Third paragraph - I Aave a problem with PacifiCorp'a RAMPP aim of
.T. inirciziag prices (it should be bills with some price increase
conetrai-nt) . This goal to minimize price can be a corporate goal
but it should not be a plannin9 goal.

RAMPP-3 Action Plan Suminarv:.

Page 2 -
You should mention chat the action plan is for four years

with specific recommendations for the firgc two years. Also che
more general recomr. endation for the last two years should be
stated.

For DSR ^

Page 3 - la Che commitment for 40 MWa by the end of 1995 based on
a particular grow'. h scenario? If so what is it? and how will y^ur
action change under different growth outcomes?

For Renewable Resources .

2) What about the 50 MWs chat were pledged Co come on line by
1997?

For BaseLoad Resources -

4) clean coal technologies- what is the i.-npact on C02
emissions? Maybe specify somewhere which emissions are expected to
be avoided by this technology. Gasification does not change the
molecular structure of the coal gas, how does this process resale
in lower carbon emissions, through higher efficiency?

Far Peaking -

5) Meet 150-200 MW of peaking needs by 2001. This action is
unclear. Is this going to occur in the next two years, please
clarify. If the acquisition will take place in the next two year,
ic should be justified as leasc-cost somewhere in the report.

CHAPTER 2 - BACKGROUND i

Page 4- Milestonea-

RAMPP-2 Action Plan Implementation - This could be the place
where you are more specific"about the 170 MWa of DSR that is to be
acquired.

Decisions Since RAMPP-2 - I would put Hermiston Coger.
further on the list because it is still uncertain. Also state that
it in concingenc on a long-term gas contract that has noc been
finalized yet. what about James River wasn't this in between
Rampp-2 and 3?

Page 12 - Was Che analysis that "closed the loop" between the
assumed increase in price embedded in the load forecast and the
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resultant impacc on. the "cosc of electricity o£ the planned
expansion. " done on a class cost of service or state baele? Can
this level of detail be done in this round o£ planning or should it
be done in the next round?

CHAPTER 3 - FUTURES;

Page 6 - availability of wood scoves - wag income factored into
their use? I view wood stoves a3 an inferior good in that as income
rises the use of wood will decline,

Page 11 - Has any thought been given to different growth paths ie.,
like RAMPP-2 scenarios where growth races of load could vary?

Page 11 - There should be some analysis of resource selection by
the model under different assumptions ragardjng Che cogc of the
potenCial resources. Is the choice o£ resources very sensitive to
variances in cost estimates? I know one such. analysis was done for
DSR and renewables but what about coal? It would be interesting co
fcnow at what price coal is no longer selected by the model

Gas Price Pro-iections -

Page 1-1 - A brief description of the hedge strategy is In order,

CHAPTER 4 - PORTFOLIO!

Existing power System - '

Page 1 - State why che Company plans to pursue system efficiency
in^rovementa rega.rdless of eleccricity sales growth. Has any
analysis been done to justify the cost-effectiveness of such
actions under low growth scenarios?

Page 5 . Explain why reserve requlremencs will increase by over 400
MWg? Is this due to growch on the syatem or due to naw resources
providing lees reliability to the system over 20 years, aa
explained in the next few paragraphs?

Page 17 - The estimate for lavalized energy costs Ear Utah coal
needs to tie explained. The estimate appears to be low, especially
when compared to the estimates of costs contained 1-n the report by
EVA consulcanta in 1991. I am not convinced Chat iacremantal coal
costs of existing mines is a realistic assumption for future coal
coBts. The EVA. raport intimates that new coal rsserves will be
needed Just to keep existing thermal resources supplied in Utah.
The EVA report estimates Otah coal prices at $15 per Con. You
should elaborate on your estimate in the section oa page 22.

Page 17 - The wind resources have an energy cost and an O&M cqst?
I thought the text indicated thaC the energy cost was part of O&M?
Please explain Che apparent contradiction.

Page 30 - cypo - second full paragraph - 1st sentence: replace and
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with an.

Discounc Rate -

Page 32 - How was the expected cost of capital for the utility over
the 20-year planning horizon determined? Is it different than the
8. 81 used earlier? Do you assume that the capital structure stays
the same over that period as well as return on equ.ity and the yield
on bonds? Please clarify.

Page 32 - The differenttal between the real incremental after-tax
cosc ot capicaL and the real social discount race is only 2.3
percentage poincs. Wouldn't it be prudent co investigate a larger
differential say 3 or 4 percentage points and see if such a social
discount rate leads to a different resource selections.

CHAPTER 5 - AMALYSIS PLAN:
»

paga 2 - Your etacemenc chac "The Company svaluaces the trade-ofr
between prices and utility coats to determine appropriate levels of
DSR rather than relying on any simple rate iinpacc measure or cocal
resource cost test" appears to violate Ehe Utah Conniission
guideLine that the Company to evaluate all known resources on a
consistent and comparable basis, in order co meec current and
future customer electrl-c energy services needs at the loweat total
cost to the utility and its eustotaera. i. e., Total Resource Cost.
Please clarify.

Page 3 - Definition of any-renewable strategy - Does this strategy
include any of the MWs of renewable that you have indicated would
be acquired in your 1992 action plan?

SenaiEivlties -

Paye 6 - la it possible to do a price of electricity sensitivity?
That is, increase the assumed price o£ electricity by 25 to 35» and
see how chat will impact. loads and the demand Eor DSR? This might
be more appropriate for RAMPP-A.

Reduced Cost of Wind - .

Page 9 -Please put the $600 in percencage tarms, i. e., the $600
lowered the assumed capital cost by Xt

Page 9 - typo - last paragraph - 3rd line: change out to how

Page 20 - typo - first line: eliminace are before includes.

CHAPTER 6 - ILLUSTRATIVE PLANSi

Page 12 - Price iiiyact of different load growth aesumptions- In
Che 3rd paragraph you mention that utility costs are hi9her under
a medium-high load growth but chat reaX prices are slightly lower.
This needs an explanation. Is the system currently under-ufcilized?
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Or has the induscry'chan9ed to become a declining cost industry
where new resource additions are lower than system average costs?
This decline in real levelized prices also occurs under the high
growth scenario. Check resulcs from Table 6-7 with 6-9 with real
levelized mills/kwh utility cost. Agair. chis needs explanation.
Gas Prices

Page 16 - There appears to be some modelling anomaT. y that prodifceg
counter-incuitive "results. How can scenarios with higher asBumed
gas prices produce utility cost that are lower than scenarios with
lower gas cost?

Paga 19 - Table - of Deirand-Side regourcee A<
Why were some of the columns lefL blank? Are Chey zeroes?

If ao please put zeroes la.

Page 20 - Table on average cost differences resulting from DSR
strategy - I suggest you include the percentage increase in prices
that reeulc and include what time Eraine you are referring to. Is
ic 20 years or 10 years or what? Also it is unclear on how you
ofttained your averages; is over all futures and strategies or a
subset or what? Please clarify

Coal SCrateaiea

Page 30 - Is this right? By the end of 20 years, resource plans
under any-coal included from 1000 to 1, 330 MWs of coal; _but^ia^the
following sentence MH load scenario produced 2600 MWs. Is the 1000
to l, 930-Just for medium load growth? Pleass clarify.

.

B eload Ga -fired Resources.

Page 32 - Most o£ th® model runs select cogeneration over CCCTs
because they are cheaper, however. Company-owned and operated CCCTs
provide a 'greater control over dispatch and provide greater
assurances of reliability. How are these r-on-coec components
evaluated by the Company/ What is the cost differential between
cogen and CCCTs? Under what circumstances woul. d the Company would
seLect CCCTs over cogen?

Peaking Resources

Page 32-33 - This section discusses the resulte of che model whicti
indicate a need for peaking resources. 1C algo discuasee^some of
tha weaknesses of the model and the Company's need for additional
summer-peaking resources. This section should be expanded to
describe how" the Company plans to deal with this resource
deficiency or indicate"the section in this report where you will
deal with the issue in greater detail
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Sengitivities,.

Load Levels

Page 33 -^Why does the reduced load seneitivity reeult in such a
dramatic decrease in prices for kwh as compared to the ML casa?

?3e 36 - Exulain why the economic development sensitivity and the
eleccriticacion sensicivity results in such dramacic price
increases. What policy implications can be drawn from these
results? This should be included in trte report.

Page 40 - typo 2nd tull paragraph - fourth line: change "This
caused co model" to "caused the model"

Case«222 appears to give an important policy result. Thac
conversi on of CCCT's to coal gasl-fication lowers price and gives
lowar TRC and Utility coses. Is this reflected "in your action
plan?

Case #231 and (t232 indicate that more analysis in needed in
studying the impact of reducing' ths transmission constraints
between the regions as it has an impact on the choice of resources.
Is che generic $30Q/k:w realistic? What future studies do you
recommena?

Case(t24l - social Discount Rate Sensitivity. It appears thac DSR
is fixed and thus the resource that would be most affected by the
discount rate WAS not allowed to vary. If this is true, it should
be stated and the results of this sensitivity should be discounted.

Non-Firm Markets

Page 41 - case »t253 produced interestin9 results: higher non-tirm
prices lead to lower costs and prices tor PacifiCorp. It would be
useful co dl-scusa the variables chat affect non-£-irm prices and
give the Company's estimation of how these variable will change in
the future.

Reaior. al Patterns

Page 44 - 3rd paragraph - Why is more ESR selected in Oregon than
in Utah? Are there cost difterences or Cransmission constraints or
difterenc load growths?

CSAPTER 7 . ENVIRONMENTAL ANALYSIS:

External Cost Adder Cases

Page 1 - 1C would be useful to run the financial model using the
addere as real costs, i. e., the adders were collected as a tax. A
comparison of the price impacts of the different cases would be
interesting.
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Page 2j One weaknes's of these sensitivities ie that DSR is not
allowed co val'y. You did perfonr. two model runs with varying
levels of DSR and these produced interesting results. (Casa S 323
and Case <^322). I think the resulcs should be highlighEed
(figuratively) in the text. In particular, higher levels of CSR
under the high-adder scenarioa lead to lower utility coses and
lower prices. Policy implications should be outlined from these
results. (Discuss in section on Sensitivities wich C02 Limits
7 and page 12)

Trade-Off Graphs

It is difEicult to make comparisons with these graphs; it might be
useEul_to label each point with a case number". "For exampi'e, on
graph 7-9, what is the differences in the no-coal and renewable
cases? What Is changing, not load growth or gas prices.

Table 7-15 is very useful I suggest adding a column Chac includes
the ratio o£ emisaion reduction relative to price increase, sort of
an elasticity number.

Include aa additional eection on the environmental insurance
concept, as suggested in the RAG meeting, however also do an
analysis that assumes chat these addera are actually collected in
rates. la cha insurance premiuir, then "worth" it?

CHAPTER 8 - RBNEWABLE ANALYSIS:

Model Analysis Results

Page 6 - Is there any way to allow the model to select mere
renewables under the strategic scenarios? That is, place a floor
but not a ceiling on the model's selection of renewables?

Page 7 - The discussion of average price impact is not very useful,
I suggest you add the range of price impacts under the different
caeee. Also it would be useful to put the . 38 mills into a
percentage increase in prices. The sensitivity with a 20t
reduccion In wind costs should also be put in percentage cerms.

CHAPTEa 10 - ACTION PLANi

Page 1 - 3rd paragraph 1st line: Insert supply-side between acquire
and resources.

1. What about the 170 MWa by the end o£ 1996? Is this goal
discussed anywhere?

Page 2 - Table at the top of page should distinguish between signed
and installed DSR, is "actual"" instalLed or signed?

3. The PacifiCorp Calpine deal - Can an esLimated price of such
power be stated at this time?
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7. James River Deal. - Who owns the resource after 20 years?

RAMPP-3 Accion plan

1. DSR acquisition - A more detailed discussion o£ the three
^????^? . 5ri??rJ"a _f.or P?? ^9 i-n ord6r' First the it price impact
??^T?i?-. ?!lo'j^ be clarified. Over what time freune does this price
impact criteria apply? 5 years? Why was It chosen rather than 2t.
You should elaborate on why the high DSR wag not. chosen and discuss
the price impact between the medium and the high DSR cases. I
calculate a less than It increase over 50 years. "To decide not to
pursue a hi9h DSR strategy does not appeac "to be justified based on
the marginal impact this decision "has on prices. A 2» price
lncrease sap ^_would havs substancially different policy
implications^ in addition, the staced difference in DSR resource
acquisitions between Medium DSR and the Company'B action plan does
not highlight the actual deviations between lowest Total Resource
Cost criteria and the Company's selected DSR strategy.

2. Renewables - Define what ig meant by if cost-effective. What
are the price innpacts of the strategic renewable atrategy in
percentage terms. Are these consistent with the price impact
criteria imposed on DSR?

8. This action to increase system efficiency should reference a
section of the report that found these to be cost effective.

CHAPTER 11 - DSR ACTION PLAN DETAILi

Perfosn^*"^^ on RAMPP-2 Action Plan

Somewhere in the report RAMPF-2 DSR goals should be stated and
whether their implemeata. tion is consistent with the RAMPp-3 action
plans. ^ For escample: RAMPP-2 DSR acquisition goals were 170 MHa by
the end of 1996; does this compare with the RAMPP-3 action plans
that will acquire 40 MWa in 1994-5 and 37 MWa in 1996. "This
appears to Call ehort of SAMPP-2 goals, please explain the
discrepancy.

Bxistincr Commercial Buildincis
»

Page 6 -Why did the Pacific Environments program fail. What was
learned from che experience.

Page 6 . Break out remodeling DSR results for Salt Lake CiCy and
Portland.

Exiscinff_Eesidential

Add the following action item - Work with Mountain Fuel to educate
builders on new Utah Model Energy Codes that are currently in
effect. Work with MFS to help insure higher enforcement of" the
State MBC.
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New Comfflerc-. J.al

h) Why is the penetration goal for UCah so low? Justify or change
CHAPTER 13 - CONCLUSION:

Load Growth .

The impact of load 9rowth on prices should be discussed either
ln. -th.i-s. sectlon.. or. somewh8re in the report. - There" are'"some

results i. e., higher growth Leids to lower prices that
Be pointed out and policy impl. icacion made clear

Qgmand-Side Straceay -

.

There. -. shou:l-d 'ele_. 3-a explanation why the high DSR strakeqy is
noS_Keing_pur8ued' Ths conclusion should explicicly dearwith^ the
added price impact of the higher DSR strategy.
Ssnewable Strategy -_

^ The cost and price impact oC this strategy should be made
explicit.

B&saload Reeourcea -

The action plan should be more explicit on actions needed to
get coal in place by 2001, or why such actions are not needed
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PacifiCorp RAMPP-3 Draft Report
Comments from Utah Public Service Commission Staff:

Letter from UPSC dated March 8, 1994

Introduction Chapter

1) Move the first paragraph of the Introduction chapter to later in the
chapter or as a footnote.

Answer: The paragraph was moved to the end of the chapter.

2) Change electricity to electric energy service in the second paragraph of
the Introduction chapter.

Answer: The wording change was made.

3) The aim of RAMPP should be minimizing bills with some price
increase constraint, rather than minimizing prices. This goal to minimize
price can be a corporate goal but it should not be a planning goal.

Answer: PacifiCorp attempts to balance multiple goals in RAMPP:
minimizing bills, prices, and risks for the company, its customers, its
stockholders, and society. The company also believes, and previously
understood the Commission to believe, that corporate goals should be
consistent with planning goals.

4) In the Introduction chapter, mention that the action plan is for four
years with specific recommendations for the first two years. The more general
recominendations for the second two years should be stated.

Answer: The Introduction Chapter now contains a statement that the
action plan includes specific actions for 1994 and 1995, and more geneal
actions for 1996 and 1997, and directs the reader to the Action Plan chapter.

5) Is the commitment for 40 MWa of DSR by the end of 1995 based on a
particular growth scenario? If so, what is it? And how will the action plan
change under different growth outcomes?

Answer: Additional explanation has been provided to explain the
RAMPP-3 DSR action plan item in the Action Plan chapter.

6) What about the 50 MWs of renewables that were pledged to come on
line by 1997?

Answer: The company anticipates that the Columbia Hills and Foote
Creek wind projects will provide more than 50 MW of renewables by 1997.

7)' What is the impact on C02 emissions of clean coal technologies?
Please specify which emissions are expected to be avoided by this technology.
How does gasification lower carbon emissions?

Answer: Additional text has been added to the description of IGCC plants
in the Portfolio chapter, explaining the lower emissions.
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8) The action item to meet 150-200 MW of peaking ̂ needs by 2001 is
unclear. Is this going to occur in the next two years? If the acquisition will
take place in the'nexftwo years, it should be justified as least cost somewhere
in the report. .... .. , .,

Answ r: Additional text has been added to the action plan item.
company does not believe it can or should justify that adding generic
peaking resources is a least cost action; the model can identify when
peaking resources are needed. The company needs to demonstrate that
the particular choice to meet peaking needs is least cost, whether it is a
SCCT, pumped storage, purchased power, or other means. That will be
done through a rate case showing based on the spedfic project.

9) Please explain how the 170 MWa of DSR is to be acquired.
Answer: The strategic goal of 170 MWa was an outgrowth of the strategic
planning process that was conducted nearly simultaneously with the
RAMPP^ 'planning effort. The 170 MWa goal most closely reflects the
medium-high load growth forecast from RAMPF-2 and an additional
acquisition of DSR from an accounting of all conservation that would be
captured by 1996. For example, it "included 40 MWa of background
conservation. There was an additional assumed acquisiton of 13 MWa
from a competitive bidding initiative above and beyond the program
activity incl'uded in RAMPP-2. Once adjusted for the background
conservation and the additional bidding initiative, the net resource
delivered under the strategic goal (170 less 40, less 13, equals 117 MWa)
roughly equaled the program activity m the RAMPP-2 medium-high load
growth case. The RAMPP-3 medium load growth at 2. 1 percent is ̂lower
than the RAMPP-2 medium-high load growth at 2.9 percent. This change
reduced the program activity'by 17 MWa (to 100 MWa). In addition,
improvements in state building codes and appliance efficiency standards
and already-installed DSR reduced the amount of program artiyity fm
RAMPP-3. These changes reduced the program activity by 25 MWa (to^75
MWa). This 75 MWa can be compared to the 69 MWa goal in the RAMPP-
3 action plan DSR for 1994-1996, for a reduction of 6 MWa in program
variance from the 170 MWa strategic goal.

Background Chapter

10) In the Background chapter, state that Hermiston is contingent on a
long-term gas contract that has not been finalized. What about James River?

Answer: Additional text has been added to the discussion of James River
and Hermiston in the Background chapter, clarifying these points.

11) Was the analysis that closed the loop between the assumed increase in
price embedded in the load forecast and the resulting impact onthecostof
electricity of the planned expansion done on a class cost of service or state
basis? Can this level of detail be done in this round of planning or should it
be done in the next round?
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Answer: Yes, the price changes were applied to each state and for each
customer class in that state. This is also noted in the Background chapter
discussion of this issue.

Futures Chapter

12) Was income factored in the use of wood stoves?
Answer: Yes. This is now noted in the chapter's discussion of wood stoves
usage.

13) Has any thought been given to different growth paths, like the RAMPP-
2 cases where the growth rates varied over dme?

Answer: Yes. In the public advisory group meetings, the company
discussed the trade-offs between a simulation model, which could include
cases where the growth rates varied over time (fooling the model), and an
optimization model, which would not have this capability. The company
understood that parties wanted an optimization model used for RAMPF-3
analyses.

14) There should be some analysis of resource selection by the model
under different assiimptions about the cost of the potential resources. Is the
choice of resources very sensitive to variances in cost estimates? At what
price would coal no longer be selected by the model?

Answer: Additional text has been added at the end of the Portfolio
chapter which discusses the use of Table 4-7 to compare resources.

15) Please provide a brief description of the gas hedge strategy.
Answer: PacifiCorp does not currently hold a direct natiiral gas futures
position and at this time it does not anticipate moving towards one.
However, as a part of PacifiCorp's overall strategy of maintaining its
position as a low-cost provider of electricity, a portfolio of natural gas
supply contracts for generation is being developed by the company. This
portfolio will contain a mixture of supply arrangements with varying
terms, quantities, load factors and pricing arrangements. Because
NYMEX-based hedging products are central to many natural gas
production and marketing arrangements, it is likely that some of
PacifiCorp's term purchases are now and will in the future be hedged by
the seller. These contracts will benefit PacifiCorp by making the term
purchase portion of the company's gas supply more predictable and
reliable.

Portfolio Chapter

16) State why the company plans to pursue system efficiency
improvements regardless of electricity sales growth. Has any analysis been
done to justify the cost effectiveness of such actions under low growth
scenarios?

Page 3



PP 25 E

Answer: If load growth were to suddenly slow dramatically, the company
would re-evaluate its investments in a variety of areas, including
efficiency improvements. Additional text has been added to this area of
the Portfolio chapter.

17) Explain why reserve requirements will increase by over 400 MW. Is
this due to growth on the system or due to new resources providing less
reliability to the system over 20 years?

Answer: TUs sentence was removed to avoid confusion. The 400 MW
increase in reserve requirement is due to resource additions to meet load
growth.

18) The estimate for levelized energy costs for Utah coal needs to be
explained. The estimate appears to be low, especially when compared to the
estimates of costs in the report by EVA consultants in 1991.

Answer: After reviewing the coal price assumptions used in RAMPP-3,
the company confirmed the validity of the Wyoming price, but believes
there is more uncertainty about the Utah price, especially as it relates to
the number of coal units added. Five coal price sensitivities have been
added to the analysis (described in the Analysis Plan chapter and the
results discussed in the Illustrative Plans chapter). They used a Utah coal
price which doubled that used in the rest of the shidies, or $24/ton with a
1.5 percent real escalation rate, which is higher than the $15/ton as
recommended in the 1991 EVA report.

19) Do wind resources have an energy cost and an O&M cost? The text
indicates that the energy cost was part of O&M. Please explain the apparent
contradiction.

Answer: No, wind resources do not have an energy cost and an O&M cost.
In order to model variable O&M costs which escalate faster than inflation,
a portion of the variable O&M expense was modeled as a fuel cost. It was
merely a modeling necessity. Text explaining this has been added to the
description of the wind sensitivities.

20) How was the expected cost of capital for the utility over the 20-year
planning horizon determined? Is it different than the 8.8% used earlier? Does
the company assume that the capital structure and the return on equity and
the yield on bonds stays the same over that period?
Answer: Additional text has been added to the last page of the Portfolio
chapter providing explanation of the points raised in this question.

21) Wouldn't it be prudent to investigate a larger differential between the
real incremental after-tax cost of capital and the real social discount rate?

Answer: It is possible that a larger differential would have a greater
impact. A 3 percent real social discount rate was used because that was
the level requested by the advisory group. RAMPP-4 could include more
sensitivities of discount rate variation. When the advisory group discusses
the RAMPP-4 analysis plan, this issue can be included.
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Analysis Plan Chaoter

22) The company's statement that it evaluates the trade-off between prices
and utility costs to determine appropriate levels of DSR rather than relying
on any simple rate impact measure or total resource cost test appears to
violate the Utah Commission guideline that the company meet customer
electric energy service needs at the lowest total cost to the utility and its
customers, i.e., total resource cost.

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Decison Making, addresses this issue.

23) Does the any-renewables strategy include any of the MW of renewables
that the company indicated would be acquired in the 1992 action plan?

Answer: ~ The two wind projects in Washington and Wyoming are in the
existing system. Therefore, the financial model includes their costs in all
the cases. Text clarifying this information has been added to the discussion
of the renewables strategies in the Renewables chapter.

24) Is it possible to do a price of electricity sensitivity, to increase the
assumed price of electricity by 25-35%, to see its impact on loads and the
demand for DSR? Or should this be in RAMPP-4?

Answer: This should be discussed when the company and the public
advisory group address the analysis plan for RAMPP-4.

25) Please put the $600 lower cost of wind for that sensitivity in percentage
terms, indicating by what percentage the cost of wind was lowered for this
sensitivity.

Answer: $600/kW is 62% of the original capital cost of $962 for wind. Text
clarifying this information has been added to the description of wind
resource costs in the Portfolio chapter.

Illustrative Plans Chapter

26) Please explain why utility costs are higher under a medium-high load
growth but that real prices are slightly lower (compared to a medium load
growth case). Is the system currently under-utilized? Or are new resources
less expensive than system average costs?

Answer: Additional text has been added to the description of the
medium-high load growth cases to explain why the prices were lower than
under medium load growth.

27) How can cases with higher gas prices produce utility costs that are
lower than cases with lower gas prices?

Answer: Explanatory language has been added to the report in the
Illustrative Plans chapter under the discussion of gas price results. Under
higher gas prices, the prices in the non-firm market also change, which
alters the results.
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28) Why were some of the columns left blank on the table on page 19 of
MW of Demand-Side Resource Added? If they should be zero, please put
zero's in.

Answer: There is no such table on page 19. However, on page 28 there is a
table of MW of Demand-Side Resource Added. The reason some columns
were left blank is that those cases were not run. It would not make sense to

put zero's in.

29) For the table on page 20 on average cost differences resulting from the
different DSR strategies, please include the percentage increase in prices that
results over x years. It is unclear how the averages were calculated.

Answer: The original table has been corrected, and an additional one
added showing the percentage changes.

30) On page 30 the text says that by the end of 20 years, resource plans
under the any-coal strategy included from 1,000 to 1,930 MW of coal, but the
following sentence says that MH load produced 2,600 MW. Please clarify.

Answer: The text has been corrected to clarify that under medium load
growth the model added 1,000-1,930, and under MH it added 2,600.

31) How are the non-cost advantages of company-owned CCCTs over
cogeneration (control over dispatch and reliability) evaluated by the
company? What is the cost differential between cogeneration and CCCTs?
Under what circumstances would the company select CCCTs over
cogeneration?

Answer: Additional language has been added to the end of the
cogeneration section of the Portfolio chapter. The company evaluates the
non-price factors on a case-by-case basis when considering any particular
opportunity.

32) The discussion of peaking results should be expanded to describe how
the company plans to deal with this resource deficiency, or refer to such a
discussion elsewhere in the report.

Answer: Additional language has been added to the discussion of
peaking results in the Illustrative Plans chapter. In addition, the action
plan contains a discussion of the company's plans to meet peaking needs.
The Company will carefully examine summer capacity needs and options
(exchanges, purchases, new resources, or transmission) to find cost
effective solutions to summer capacity problems. The company will use
multiple information formats and models, including simple load and
resource tables, hourly power cost simulations, the IPM model and
detailed examination of required summer reserves. If actions are required
the results will certainly be shared.

33) Why does the reduced load sensitivity result in such a dramatic
decrease in prices compared to the medium-low case?

Answer: In examining the modeling results to respond to these comments,
the company discovered an error in the load sensitivities. The sales
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number was not being transferred to the financial model correctly. That
has been corrected, and the reduced load sensitivity now results in an
increase in prices (no longer dramatic) compared to the medium-low and
medium cases. The corrected text can be found in discussion of the load
sensitivities in the Ulustrative Plans chapter.

34) Explain why the economic development sensitivity and the
electrification sensitivity result in such dramatic price increases. What policy
implications can be drawn from these results?

Answer: In examining the modeling results to respond to these comments,
the company discovered an error in the load sensitivities. The sales
number was not being transferred to the financial model correctly. That
has been corrected, and the economic development sensitivity and the
electrification sensitivity result in price decreases. Text in the Illustrative
Plans chapter discussing these cases addresses the reasons for the patterns
seen.

35) Case #222 allowing conversion of CCCTs to coal gasification, which
lowers price, TRC and utility costs, appears to give an important policy
result. Is this reflected in the action plan?

Answer: Yes, this result contributed to the company's decision to begin a
study of the trade-offs between pulverized coal and coal gasification
(action plan item #4). That shidy will include related technologies, such as
conversion of CCCTs to coal gasification.

36) Cases #231 and #232 indicate that more analysis is needed on the_ impact
of transmission constraints on resource choices. Is the generic $300/kw
realistic? What future studies do you recommend?

Answer: $300/kW equates to about $150 million for a 500 MW project,
which is in line with current transmission estimates. Future transmission
work will include possible IFM code changes and greater integration
between the work of the transmission plamung group and the work of the
Integrated Resource Planning group.

37) Case #241 (discount rate) did not allow DSR to vary. This should be
stated and the results of this sensitivity should be discounted.

Answer: The text describing this case now acknowledges that a higher
level of DSR could become more cost effective under a lower discount
rate.

38) Case #253, which raised non-firm prices, lowered costs and prices for
PadfiCorp. Please discuss the variables that affect non-firm prices. Provide
the company's estimation of how these variables will change in the future.

Answer:' The introductory material discussing the non-firm sensitivities in
the Illustrative Plans chapter addresses the variables that affect non-firm
prices. PacifiCorp cannot predict how these variables will change in the
future.
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39) Why is more DSR selected in Oregon than in Utah? Are there cost
differences or transmission constraints or different load growths?

Answer: The impetus to undertaking more DSR in Oregon versus Utah
reflects the nature of the load and resource centers of the system. The
resources identified in the analyses and reflected in the action plan
recognize that the westside of PacifiCorp's system is more of a load center
and the eastside is more of a resource center. Given this condition, it
makes more sense to prioritize DSM on the westside since any westside
DSM achieved will have the effect of lowering transmission losses
associated with moving the power to the westside. In addition, there is
more residential space and water heating in Oregon, providing more
technical potential than in Utah.

Environmental Analysis Chapter

40) It would be useful to run the financial model using the adders as real
costs (as taxes). A comparison of the price impacts of the different cases
would be interesting.

Answer: This approach to environmental adders should be discussed
when the analysis plan for RAMFP-4 is addressed.

41) The environmental adder cases are weakened because DSR is not
allowed to vary. Cases #323 and #322, with different DSR levels, should be
highlighted in the text. Policy implications should be outlined from these
results.

Answer: Because the model did not have capability to "select" each DSR
program without causing run times to be excessive, the environmental
adder cases were run with different levels of DSR, for a total of 21
sensitivities. Additional text has been added to the discussion of cases
#323 and #322, the carbon limit cases.

42) It is difficult to make comparisons with the trade-off graphs. It might
be useful to label each point with a case number. On graph 7-9, what is the
difference in the no-coal and renewable cases? What is changing, not load
growth or gas prices.

Answer: The software used to prepare the graphs cannot label each point
with a case number. For each combination of coal and renewable strategy,
four points on the graph represent the four DSR strategies.

43) Please add a column to table 7-15 that includes the ratio of emission
reduction relative to price increase.

Answer: The table has been modified to indude the ratio information.

44) Please include a section in the report on the enviromnental insurance
concept. Also do an analysis that assumes that these adders are actually
collected in rates. Is the insurance premium then worth it?

Answer: The environmental insurance analysis that was presented at the
February 18 RAG meeting has been added to the end of the Environmental
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Analysis chapter. An. additional analysis that assumes that the addersare
collected in rates should be discussed when the analysis plan for RAMPP-
4 is addressed.

Renewable Analysis Chapter

45) Can the model be allowed to select more renewables under the
strategic renewables cases, so there is a floor but not a ceiling?

Answer: Yes, it could, but the company decided that it should proceed
with renewables in a step-by-step process, allowing time to evaluate
results from the first set of pilot projects before proceeding with
additional acquisitions. The strategic-renewables cases used the
company's best estimate of the measured progress it believes should be
used to achieve its strategic renewable goals.

46) The discussion of average price impact on page 7 is not very useful.
Please add the range of price impacts under the different cases. It would be
useful to put the . 38 mills into a percentage increase in prices. The sensitivity
with a 20% reduction in wind costs should also be put in percentage terms.

Answer: This distinction has been explained in the DSR Action Plan
Detail chapter at the beginning of the RAMPP-2 performance section.
Similar information has been added in the Renewable Analysis chapter.

Action Plan Chapter

47) What about the 170 MWa by the end of 1996? Is this goal discussed
anywhere?

Answer: A paragraph has been added to the Action Plan chapter's
discussion of RAMPP-2 performance which addresses the 170 MWa. Also
see the answer to UPSC question #9.

48) Please distinguish between signed and installed DSR in the table at the
top of page 2.

Answer: Signed DSR represents the annual kWh savings for all projects
which have signed an Energy Service charge (ESc) contract in the
reporting year or signed and completed the project in that reporting year.
For non-ESc programs it represents the installed savings; thus for non-ESc
programs, signed and installed are the same thing.

49) Can the company estimate the price of power from the Calpine project?
Answer: The price is subject to ongoing discussions with Calpine.

50) Who owns the James River resource after 20 years?
Answer: PacifiCorp will own the generation facilities from the beginning
and after 20 years.
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51) A more detailed discussion of the three financial criteria for DSR is in
order. The 1% price impact criteria should be clarified. Over what time
frame does it apply? Why was 1% chosen rather than 2%. Why was the high
DSR not chosen? What is the price impact between the medium and the high
DSR cases? Why is that price impact too high?

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Dedson Making, addresses this issue.

52) Define what is meant by "if renewables are cost effective. What are the
price impacts of the strategic renewables strategy in percentage terms. Are
these consistent with the price impact criteria imposed on DSR?

Answer: Additional text has been added to the RAMPP-3 action plan item
#2, explaining how the company will evaluate the cost effectiveness of the
pilot renewable projects.

53) Actions to increase system efficiency should reference a section of the
report that found these to be cost effecdve.

Answer: Each department which has potential efficiency measures
(thermal generation, hydro generation, transmission, distribution, etc.)
determines which are cost effective by using the most recent avoided costs.
These are then provided to the IRF group for including in the exisdng
system tables and IPM model inputs.

DSR Action Plan Detail Chapter

54) Somewhere in the report RAMPP-2 DSR goals should be stated and
whether their implementation is consistent with the RAMPP-3 action plans.
RAMPP-2 DSR goals were 170 MWa by the end of 1996, and does tUs comport
with the RAMPP-3 action plans for 40 MWa in 1994-95 and 37 MWa in 1996.
Please explain this discrepancy.

Answer: See the answer to your question #9 above. Additional text has
been added to the Action Plan chapter under RAMPP-2 performance.

55) Why did the Pacific Environments program fail? What was learned
from the experience?

Answer^ The Pacific Environments program was a pilot commercial
retrofit program tariffed for the city of Albany, Oregon. An evaluation
report prepared in September of 1992 provides a comprehensive
evaluation of the program with specific conclusions and
recommendations. Copies of this evaluation are available upon request.
The lessons learned from this pilot have been used to develop and
implement the Oregon state-widecoinmercial retrofit program which was

. tariffed in November of 1993. The Pacific Environmental program
evaluation showed that: 1) the "shared savings" based energy service
charge was difficult for customers to understand and is a barrier to higher
penetration rates, 2) every commercial building audited and completed
through the program was unique, 3) the largest savings opportunities
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occur in the largest, buildings, and 4) the most appealing measure for
customers is new lighting.

56) Break out remodeling DSR results for Salt Lake City and Portland.
Answer: Based on the program year end data for 1993 there were nine
remodeling projects in Portland and four in Salt Lake city. Five of the
nine buildings in Portland and one out of four projects in Salt Lake city
were complete by year end 1993.

57) Add the following action item: work with Mountain Fuel to educate
builders on new Utah Model Energy Codes that are currently in effect. Work
with MFS to help ensure higher enforcement of the state MEC.

Answer: The following item has been added to the DSR Action Plan
Detail chapter: Work with other interested parties to educate builders on
new Utah" Model Energy codes and other energy efficient construction
practices.

58) Why is the penetration goal for new commercial in Utah so low?
Justify or change.

Answer: The penetration goal for all new commercial programs is set at
75 percent market penetration within 5 years. Program summary tables on
pages H-14, and-H-24 in the Demand-Side Appendix presents the
penetration rates for the new commercial construction programs in each
state. Planned penetration rates for Utah are consistent with assumed
penetration rates in other states.

Conclusion Chapter

59) The impact of load growth on prices should be discussed either in this
section or somewhere in the report. Policy implications should be addressed.

Answer: The conclusion chapter contains a discussion of the price
implications of the results of the studies.

60) Why is the high DSR strategy not being pursued. The conclusion
should explicitly deal with the added price impact of the higher DSR
strategy.

Answer: A new section in the DSR Action Plan Detail chapter (chapter 13),
DSR Financial Standards and Decison Making, addresses this issue.

61) The cost and price impact of the strategic renewables strategy should
be made explidt.

Answer: Additional language has been added to the Renewables Chapter,
discussing the cost of the strategic-renewables strategy compared to the
cost of the high-DSR over the medium-DSR sta'ategy.
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62) The action plan should be more explicit on actions needed to get coal
in place by 2001, or why such actions are not needed.

Answer: The company believes the best first step is a study to evaluate
potential sites and technologies. The study should be completed by
January 1995. The study should also enable the company to reduce the
normal 7-year lead time for coal.
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PacifiCorp RAMPP-3 Draft Report
Comments from RAG Sub-Group and Full Group:

February 17 and 18, 1994

General

1) Say more about the uncertainties we face, especially the ones that are
now most pertinent (gas prices, deregulation and restructuring)

Answer: Additional language has been added to the RAMPP-3 section of
the Action Plan chapter.

2) Add a cross reference to the appendices. Direct the reader to where in
each appendix are items that appear in the report.

Answer: This request would require extensive staff time. We decided that
limited staff time would be better spent on other requests.

3) Add a summary of key acronyms used, as a fold-out from the back
cover perhaps, so the reader can refer to it for the meaning of abbreviations
used in the text.

Answer: The back cover includes such a fold-out.

4) Wherever the company drew a conclusion from its analysis, highlight
that section in the text.

Answer: The conclusion chapter includes the conclusions the company
drew from its analysis. The company decided that highlighting them in
the text of each chapter would mterrupt the flow of the text.

Background Chapter:

5) Discuss how the growth goal relates to the rest of the report, and to the
DSR financial standards.

Answer: Additional language has been added to the description of the
growth goal. However, it is difficult to relate the growth goal to the entire
report, without developing another chapter, which would make this
report much longer than it already is.

6) Clarify that the growth goal isn't sales growth, but finandal growth.
Answer: Language to that effect has been added.

7) State that Goal 4 includes the effort to be positioned to acquire more
renewables after 2001

Answer: Language to that effect has been added.

8) Add the information regarding selling of our northern Idaho service
territory, and the antidpated impact on resource planning

Answer: Language providing that information has been added.
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9) Under DSR cost recovery, add that the Utah order came out the week
of 2/8, and it includes recovery of net lost revenues, and that the Oregon
order also includes lost revenue for 1993 and 1994

Answer: Additional detail has been added to the discussion of DSR cost
recovery.

10) Divide the Major Events section into two parts (events and company
response to issues)

Answer: The company is happy with the organization of the chapter as it
IS.

11) Last paragraph of the chapter (close the loop between price and
forecast), expand it to include more detailed information.

Answer: The information has been dded to the last page of the
Background Chapter.

Futures Chapter:

12) Say that gas prices are not fed back to the load forecast in any of the
cases

Answer: Language to that effect has been added.

13) Add what the merged company growth rate has been for the last 2 years
and for the last 5 years.

Answer: The information has been added to the first page of the Futures
Chapter.

14) Say in the beginning discussion of the load forecasts how the company
evaluated the price impact of RAMPF-3 relative to the price forecast used in
creating the load forecasts.

Answer: The information has been added to mhe first page of the Futures
Chapter.

Portfolio Chapter:

15) Say that gas prices vary by gas price forecast for all gas-fired resources.
Answer: Language to that effect has been added.

16) Investigate the heat rates and capital costs for pulverized vs IGCC coal.
There seems to be an inconsistency across geographic areas.

Answer: The section on new coal resources in the Portfolio Chapter now
includes additional explanation of how costs for new coal resources were
calculated.

17) Add a table of system efficiencies for G, T, and D, by year.
Answer: The information is provided in the second paragraph of the
"Existing Power System" section of the chapter. All of the thermal
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improvements occur. in 1994 and 1995. Table 4-2 shows the year-by-year
T&D improvements.

18) Under transmission efficiencies, the sentence saying limited capital is
available needs some explanation. How do we decide which projects to do
and which to not do. Are there cost effective projects we aren't doing?

Answer: The language has been changed to clarify that it is personnel
constraints that limit the number of projects identified each year, more
than financial constraints.

19) Explain how the $7-$ll/kW for refurbishments was calculated.
Answer: The numbers used in the calculation are provided now in the
section on refurbishment in the Portfolio chapter.

20) Add a paragraph discussing costs required to relicense hydro plants.
Answer: the requested information has been added to that section of the
chapter discussing the company's hydro system.

21) Page 30, paragraph 2, say that the new long-range transnussion plan
will be included in RAMPP-4.

Answer: Language to that effect has been added.

22) Provide the detail of how gas transportation costs vary by area.
AiisiKfir: Detailed information is now included in the new resource
section of the Portfolio chapter under gas-fired resources.

23) Page 32, explain why we didn't do any cost of capital sensitivities.
Discuss the large change in cost of capital that is required to influence the
relative cost of resources. Discuss why our capital structure won't change
through different resource futures. Say that we aren't asking for a premium
for purchased power at this tune.

Answer: Language to that effect has been added.

24) Say that the capital costs that are input into the model are total resource
costs.

Answer: The appropriate language has been added in a third paragraph
m the "Supply Side Resource Alternadves" section of the chapter.

25) Fix the wind O&M on tables 4-9 and 4-10 from 16.40 to 4.20.
Answer: The numbers on the tables have been corrected.

26) Remove footnote from table 4-9 and 4-10 and put in text.
Answer: The information is now in the text (regarding S02 allowance
costs being included in the capital costs for all coal-fired resources).

27) Define the Wyoming and Utah geographic areas the first time they are
used (at the beginning of the "Supply Side Resource Alternatives" section.

Answer: The definition has been added.
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28) Add the plant life information to the portfolio tables, either in the
report or an appendix.

Answer: Two columns have been added to table 4-8: depreciation life and
tax life for each resource.

Analysis Plan Chapter

29) Explain more about the tension between the needs of a production cost
model and the needs of a capacity expansion model. Discuss the constraints
we input into the model.

Answer: Additional explanatory language has been added to the section
"IPM's Representation of the PacifiCorp System."

30) Explain more about using 90% of average for the capacity factor for
wind, defend the assumption.

Answer: More explanation of the company's logic is provided in the
description of the sensitivity which tests this assumption.

31) Page 7, the DSR more commercial and industrial sensitivity, this
should have only included an acceleration of C&I DSR, whereas it also added
more DSR.

Answer: The company misunderstood the initial request, and is willing to
work with the requesting party after the completion of RAMPP-3 to
provide the analysis requested.

32) Explain more how some resources require more load following service.
Answer: Additional language was added to the section "Peak Versus
Energy Planning."

33) Define load following service.
Answer: The term and its definition were added to the glossary.

34) Indicate that the model doesn't select new resources to meet summer
peaking needs. Discuss how we know that our summer peaking needs are
more immediate.

Answer: Additional language was added to the section "Peak Versus
Energy Planning."

35) Say that the IPM is minimizing total resource cost, and when the
financial model calculates total utility cost, it backs out customer costs and
benefits.

Answer: Appropriate language has been added to the "IPM's
representation of the PacifiCorp System" section of the chapter.

36) When describing the load growth sensitivities, indicate that the load
reduction level is between the medium and medium-low, and that the
increased sales level is between the medium and medium-high.

Answer: The additional language was added.
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Illustrative Plans Chapter

37) Investigate how the model runs with a higher gas price had a lower
total utility cost and lower total resource cost than runs with a lower gas
price. Since this is an optimization model, that shouldn't have happened.

Answer: The higher gas prices also raised the price of power in the non-
firm market. The fullexplanation is provided at the end of the gas price
discussion in the Ulustrative Plans Chapter.

38) Say that the financial results include the existing system as well as all
new resources.

Answer: Additional language was added to the first paragraph of the
chapter.

39) Define price, as used in the report, in the text and glossary as the
average cost/kWh of total utility cost, averaged over all customer classes.

Answer: Explanatory language has been added to the explanation of table
6-3.

40) Say when the Hermiston plant gets selected, and how much is selected
in which years.

Answer: A table has been added in the text, showing the year-by-year
amounts selected by the model.

41) Fix case #251 (critical water), which has an error.
Answer: The input assumptions were corrected (initial modeling used
capacity available from hydro which was too high), and the accompanying
text was corrected.

42) Indicate when the conversion occurs in the IGCC conversion sensitivity
(case #222).

Answer: The conversion occurs in 2001. The information has been
to the text in the paragraph describing the results of case #222.

43) For case #222, say that the model selected the CCCT/IGCC as coal.
Answer: Language in the discussion of the resultsofcaseJC22 has been
added to indicate" that the model selected the CCCT/IGCC conversion
option as coal.

44) Say whether the informadon in the regional discussion was used for
any decisions.

Answer: Additional language was added to the first paragraph in
"Regional Patterns" section.
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Environmental Analysis Chapter

45) Add case numbers to tables 7-5 through 7-8.
Answer: The case numbers have been added.

46) Try to eliminate duplication of utility cost on tables 7-5 and 7-6, and on
tables 7-7 and 7-8.

Answer: The table formats have been revised to more efficiently display
the information.

47) Graphs 7-9 through 7-14: can we indicate that each scale does not start
at zero? Can we make each increment on each scale represent the same
percentage change?

Answer: A footnote on each graph indicates that the scale does not begin
at zero. Each increment on each scale represents about a 1 percent change.

48) In the discussion of the C02 limit sensitivities, say what the percentage
change would be for the price impact, or delete.

Answer: The sentence was deleted.

49) Rank cases within each box on table 7-15 by price increase level.
Answer: The cases are now ranked within each box.

Questions and Answers Chapter

50) Add at beginning, before any questions, that these questions were
asked by specific state commissions, and the answers may not apply to all
states, because the regulatory process may differ in each state.

Answer: Language to that effect has been added.

51) Add more detail and update the answer on fuel switching.
Answer: Please refer to the ODOE written comments, question #23, in
which the company addresses this issue.

52) Modify the language in the rate design answer to avoid using the term
"value of service".

Answer: The language has been modified.

53) Provide an explanation of each of the bullet items in the rate design
answer.

Answer: Additional text has been added to better define each of the bullet
items.

54) The rate design answer is unsupported by any analysis.
Answer: Rate cases are the time to provide analysis to support a specific
rate design proposal.
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55) Page 5-6, say that $150/ton for S02 emissions was added to the cost of
all new coal resources.

Answer: Language to that effect has been added.

56) Page 4, the avoided cost increment or decrement is an issue, because
Washington methods require an increment.

Answer: Addressed by language at the beginning of the chapter, added
per comment #1 for this chapter.

Action Plan

57) The items contain too many modifiers (for example, if cost effective),
the items should be more specific, and we shoiild state the number of what a
cost effective standard is.

Answer: For example, because the renewable action items involve an
incompletely tested technology (new wind turbines), until the company
determines that the technology will perform as expected and prove to be
cost-effective (have no more than a I percent price impact over five years
compared to an alternative supply-side strategy), it will not commit to
inore wind resources.

58) For the coal action plan item, mclude when (in what year) we will make
a decision.

Answer: The company does not know now when it will make a decision,
since it cannot predict when it will have sufficient information for
decision-making.

59) Say whether the RAMPP-2 DSR performance numbers are on a signed
or completed basis.

Answer: All RAMPP-2 DSR performance numbers are on a completed
basis.

60) Say at the beginning of the RAMPP-3 plan discussion that the load
growth we expect is between the medium-low and the medium-high.

Answer: Language to that effect has been added.

61) Discuss the cost and justify the strategic-renewables strategy.
Answer: Additional language has been added to the Renewables Chapter,
discussing the cost of the strategic-renewables strategy compared to the
cost of the high-DSR over the medium-DSR strategy.

62) Discuss the cost and justify the medium DSR strategy (adjusted by
internal financial standards).

Answer: As discussed in the Action Plan Chapter, the company's
management is comfortable with a 1 percent price impact over a ftye -year

period for demand-side resource acquisitions. The amount of DSR in the
action plan is consistent with a 1 percent price impact.
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63) Provide more explanation of how the action plan items were
developed from the analysis. How did management make each decision?
What analysis did they rely on for each action plan item?

Answer: Additional explanation has been added to the beginning
discussion of the RAMPP-3 action plan.

64) Explain how the action plan is consistent with least cost principles.
Answer: Least cost principles involve minimizing both costs and risks.
Some of the action items, such as for renewable resources, may increase
costs, but also can reduce fuhire risks.

65) Identify what the least cost plan is, and then why the company deviated
from that in its decisions on DSR, renewables, and coal.

Answer: The company cannot identify what the one least cost plan is. The
company created 151 least cost plans. Under different load growth
assumptions, gas price assumptions, demand-side strategies, renewable
strategies, coal strategies, and other input assumptions, the model can and
did create unique least cost plans.

66) Calculate what the cost of the action plan is.
Answer: The company does not see a simple way to calculate the cost of
the action plan, and it would be meaningless unless the company also
calculated the cost of other potential action plans to provide a basis for
comparison. This activity seems less important than evaluating whether
the action plan positions the company for the flexibility it will need to
respond to an uncertain future.

67) Clarify that the goal for peaking resources is 350 MW total.
Answer: The language for action item #5 on peaking needs has been
modified to clarify that the goal is to acquire 300-350 MW total peaking
resources, or more if operational uncertainties require it.

68) Clarify that the RAMPP-3 goals are an update of the RAMPP-2 goals,
that the RAMPP-3 goals are not in addition to the RAMPP-2 goals.

Answ r: Clarifying language has been added at the end of the RAMFP-2
performance section, just before the "RAMPP-3 Action Plan" section.

69) Explain why we are concerned about cost recovery, given that we have
7 jurisdictions, and each one has different ideas about what is a least cost path,
and about what is a reasonable prudency demonstration.

Answer: An explanation has been added to the Action Plan chapter, in the
introductory material to the RAMPP-3 action plan.

Appendices

70) Provide back-up for table 8-1.
Answer: The requested information has been added to the Modeling
Appendix.
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