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Planning how to meet customers'future energy needs is a little

like planning a long-distance auto trip. You want to be sure of

two things: First, that you have or can get enough fuel, and

second, that you can afford to pay for it.

This second report on PacifiCorp's Resource and Market Pktn-

ning Program (RAMPP) describes how the Company is making

sure it tfill have adequate resources to meet future energy needs

at a price ctistomers can afford. RAMPP is the Company's

response to least cost planning, also referred to as integrated

resource planning.
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NEW
DffiECHONS IN
POWER
PLANNING

Electricity resource planning was once a fairly sunple task.

Planners essentially drew two lines: One a forecast of power

demand and the other a projection of power supplies. The

point where the two lines crossed showed when more

resources would be needed, and power plants were planned

and built accordingly.

Today the goal of resource planning is still the same: To make

sure utilities have the pov/ei supplies they need to economi-

cally meet customers' future needs. But the process of

resource planning has changed. It has become much more

complex. More future possibilities are considered; more

resource options are assessed.

For example, this RAMPP-2 report is based not on a single

forecast of power demand - but on 26 possible futures. It

looks at the variables that affect both energy supply and

demand, and examines ways in which the Company could

respond to unexpected changes in its resource system, in

loads, and in the cost and availability of future resources.

There are two inaui reasons for the increased

coniplexity in resource planning: Changes in

technology have inade inore resource op-

tions available, and changes in society have

led to inore extensive analysis and niore

pubUc involveinent in energy decisions.



TEIEPUBUC
TAKES A FRONT
SEAT

Citizens and regulators want to assure that utilities will select

resource options that are both environmentally and eco-

nomically sound.

Consuniers today are highly concerned about

how electricity is produced and used. They

have stepped up their involvetnent in energy

decisions, and are particularly concerned

about the environniental unpacts ofelectric-

ity generation and transniission.

This strong public interest in energy decisions is one of the

reasons more and more regulatory commissions are requir-

ing utilities to prepare least cost plans with substantial public

involvement.

Members of the public have been extensively involved in the

entu-e RAMPP-2 process. The RAMPP-2 Advisory Group

included representatives from public agencies, public inter-

est groups, and customer groups. The Advisory Group held

11 all-day meetings to discuss the work in progress as

RAMPP-2 was developed and offer comments, suggestions

and concerns for PacifiCorp to consider and incoqiorate into

the plan. For example, the Advisory Group helped the

Company define a wide range of potential futures to examine

in its analysis. In addition, subgroups of the Advisory group

met to discuss Demand Side Resources, Forecasting, Re-

source Cost Effectiveness, and Envu'onmental Costs.

A draft copy of the report was distributed to the Advisory

group for their comments. Most of the comments requested

additional information in the report. As a result, the report

provides better documentation of the planning process.
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WHAT'S A
RAMPP?

PacifiCorp's Resource and MarketPlanning Program (RAMPP)

describes the decision-making framework the Company wUl

use to manage the future balance between power supply and

demand.

RAMPP is also PadfiCorp's official response to regulatory

requirements for a least cost, or integrated resource, plan. A

number of regulatory commissions require utilities to pre-

pare plans that show how the utility will meet future energy

needs at the lowest cost to both the company and its

customers, consistent with the long-tenn public interest.

In PacifiCorp's service area, Utah and Montana will soon be

issuing guidelines for the preparation of least cost plans. The

Oregon and Washington regulatory commissions already

require utilities in those states to prepare and submit every

two years a plan that:

Examines a range of forecasts for the energy needs of its

custoiners;

Considers all feasible alternatives for meeting those heeds;

Assesses the costs of various alternative resources;

Describes a long-range plan and a shorterterm action plan

for balancing supply and demand; and

Has been prepared with substantial public involvement.



RAMPP meets and exceeds these requirements. It goes

beyond strict least cost planning, and considers both re-

source and market conditions for making resource decisions.

PacifiCorp's integrated system provides service in seven

states. However, the Company plans and operates as one

system. Therefore, the Company does not prepare a separate

plan for each state Commission. Planning is done for the

entire system.

RAMPP-2 detaUs PacifiCorp's most current planning informa-

tion. It describes the assumptions, strategies and principles

that will guide future supply and demand decisions. As

RAMPP-3 is prepared, that process, and the underlying

assumptions and strategies, will be updated using current

infonnation.

RAMPP-2 does not lock the Company mto a rigid resource

plan for the next 20 years. Rather, it describes a process to

be used in making future decisions.

By emphasizing a process and a planning framework rather

than focusing on a single, rigid plan, the Company retains the

flexibflity it needs to respond to changing conditions.
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WHAT WE
BEUEVEIN

Through its resource and market planning, PacifiCoq?

must strike a balance between customers' anticipated

needs and the resources available. In deciding which

resources to employ when, PaciflCorp considers not only

the specific characteristics of each resource, but also how

various combinations of resources would affect the system

and the Company's ability to meet customer needs.

PaciflCorp is guided in its resource and market planning by

eight overall principles:

Minunizing Cost and Retail Price Inipact

Reliability

EfHciency

Environinental RespotisibiUty

Dynainic Balance

Flexibfflty

Diversity

Innovation



Minimizing Cost and
Retail Price faipact

Reliability

Efficiency

Environnaental

Responsibility

Dynanuc Balance

Flexibility

Dwersity

Innovation

The Company's top priority is meeting future power needs

while keeping costs and retail prices as low as possible to

remain competitive in the energy marketplace.

All resource choices should be evaluated accordmg to

whether they help the Company provide reliable service to

customers.

This includes enhancmg the efficient operation of the

Company's existing system, identifying beneficial arrange-

ments with other resource providers, and helping customers

use energy more efficiendy.

The Company will continue to unprove its business opera-

tions to mitigate impacts on natural resources and the

environment, and wUl continue to integrate into its resource

planning a consideration of envu-onmental impacts.

The desired balance is an economically efficient margin of

resources over loads.

A variety of resource options will be employed as needed to

respond to changing circumstances.

The Company will maintain a broad variety of resource

options to hedge the risks associated with an uncertain

future.

PacifiCorp is wflling to take calculated risks and try new ideas

to better meet customer and shareholder needs. The Utah

Power/Pactfic Power merger is one example of a creative

approach to resource management.
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PREPARING FOR
AN UNCERTAIN
FtTTURE

Four Forecasts

The central dilemma in resource planning is: How can the

Company plan today to cost effectively meet customers'

energy needs tomorrow, when future conditions are un-

known? What actions must the Company take in the short

run to meet customers' energy needs in the long rutf

RAMPP-2 approached that dilemma by looking at possible

ways in which the future might evolve, and how the

Company could respond in each case. The report considers

26 possible futures, drawn from four forecasts that depict

varying levels of load growth based on economic and

demographic variables, four scenarios of circumstances that

could affect either the cost or availability of resources or push

load growth even higher than the level indicated in the high

forecast, and 18 sensitivities from special conditions which

would affect resource planning.

The four load forecasts indicate load growth that is:

. High

. MedluinHigh

. MediuniLow

. Low

The four forecasts cover about 90 percent of the possibUities

for future load levels, and assume no major changes in the

existing institutions and policies that affect power supplies.

Table 1 shows the level of load growth associated with each

forecast, and provides other information about how each

forecast level would affect the system. Figure 2 charts the four

levels ot load growth compared to PacifiCorp's existing

resource system.



Table 1 - Key Forec^t Informadon
Ensxsy Total System Total MWa Total System Total MW

Forecast &owlfaRate MWa at 2011 Added MW at 2011 Added
5, 595 7.241 654

Mcd-Low 1.7 7,040 1,912 9, 194 2,462

Med-High 3. 1 9.453 i.WO 12,. (05 5, 350

IIigh 1. 0 11.460 5, 190 1^, 120

Figure 2 - Firm Energy 1991-2010
Based on 20 Year Growth Rates

7000
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Four Scenarios The scenarios introduce the possibility of a major change not

captured by the forecasts. The four scenarios analyzed in

RAMPP-2 were:

Electrification - A major breakthrough in the cost-

efFecdveness and environmental benefits of using electric-

ity in certain sectors could boost usage higher than the

levels indicated by the high forecast.

Loss of Resources - Concerns over fish protection

could cause various regulatory or legislative initiatives.

New regulations or laws could cause the Company to lose

some flexibility in how it uses some of its hydro resources,

and how available purchased hydro would be.

High Gas Prices - Natural gas prices could turn out to

be higher than assumed in the base forecasts. In the high

gas prices case the gas price begins higher and in the later

years, escalates faster than in the base case.

CO Tax - Major national and international commit-

ments to reduce carbon dioxide emissions could result in

a tax. This scenario assumes enactment of a federal law

that would tax CO emissions at $30 per ton.



Eighteen Sensitivities Sensitivities enabled other future uncertainties to be included

in planning. The sensitivities can be grouped into the

following categories:

. Environmental-Four levels of external environmental

costs are developed. Each level is added to the existing

resource costs to develop a separate environmental

resource plan. A fifth sensitivity uses the high gas prices
with environmental costs.

. Renewable Resoiirces - One sensitivity assumes re-

newable resources cost 20 percent less tlian they currendy

do. Another restricts resource choices to only acquire

renewables.

. Demand Side Acquisition-To test the implications of

demand side acquisitions which turn out differently than

the Company's base plans, one sensitivity assumes acqui-

sitions are 30 percent higher, and another assumes

acquisitions are 30 percent lower.

. Plant Perfonnance - One sensitivity assumes that the

Company's thermal plants operate less than in the base

cases, and one assumes that water levels for the hydro

plants are higher than in the base cases.

. Load Uncertainty - This is the greatest uncertainty

facing resource planners. The Company includes eight

sensitivities which changes the level of load growth in the

middle of the plannmg period, to mimic the manner in

which planners must respond to uneven load growth

from one year to the next.

10
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PORTFOUO OF
RESOURCES

After all these future possibilities have been determined,

RAMPP-2 tests whether PacifiCorp's portfolio of resources

would be adequate and flexible enough to meet the resource

needs associated with each case.

Existing Systein

The resource portfolio includes a broad range of alternatives

that fall into three categories:

Resources that are already on-line, as well as their enhance-

ments and efficiency improvements. These include the

Company's thermal plants, hydro resources, power con-

tracts, and system effeciencies. The report also discusses

various influences on the system that need to be considered

in resource planning, such as the transmission network,

relicensing of hydro resources, and the flexibility added by

wholesale purchases and sales.

Demand Side

Alternatives

Supply Side Alternatives

Energy efficiency programs designed to acquire resources by

helping customers use energy more efficiently. Many of

PacifiCorp's programs use a new financing mechanism

developed by the Company called the Energy Service charge

(ESc). Through this mechanism, the Company finances a

customer's up front costs for efficiency iinprovements; the

customer then repays the Company out of his or her energy

savings through an Energy Service charge on the monthly bill.

New generation sources include traditional as well as new

technologies. They are evaluated on several characteris-

ties, induding costs, emissions, dispatcliability, risks, and

others.

11



PortfoMo of Resources

Existtog System
Thermal plants

Hydro plants

Purchased power
Efficiencies

Demaad Side Iteourc^

Residential new construction

Residential weatherization

Appliance retrcrflt
Commercial new construction

Commercial retrofit

Industrial

Simply Side Resources
Wind

Geothemial

Solar

Cogeneration

Gas-fued simple cycle combustion turbines

Gas-ined combined cyde cxsmbuSKXi turbines

Ccxd^ired plants

12
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RESULTS Applying the resource portfolio to each of the possible

futures (forecasts, scenarios and sensitivities) produced an

illustrative plan (resource plan) for each future.

The illustrative plans demonstrate how the

Coinpany can flexibtyandeconotnicaUy meet

custotners' energy and capacity needs ghren a

broad range offature possibilities.

Figure 3 shows the year-by-year additions that would occur

under medium-high load growth. Figure 4 shows the resource

mix that would be used by the year 2001 to meet the needs of

customers under each of the four forecasts. Figure 5 shows the

resource mix that would be used by the year 2010.

4000

1500 -

3000 --

2500 - - -

2000

1500

1000

500

Figure 3 - Illustrative Man
Medhun-High Forecast

Coal

CCCT's

SCCTi

RHlewabtes

Co-Generation

Demand-Side

Purcliased Power

°-. - .... 1 I
1992 93 94 95 % 97 98 0001 0203 04 05 06 07 08 09 10 I'l
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Figure 4 - 4 Forecasts
Resources Added in MWa 1992-2001

;s"
»». .
^«
Ihlti '
I-Ktl
I;tf'
1(111)
tl ' '
,^
4(«)

Averse MWs

CC CI 's
OSR
Cud
Renewable-s
Cogenei-ttion
SCCTS
Conti^ct Rights.
Total

k>'1

Law
0

1U
0

0

0

y

65
187

Mt
0

287
0

«0
0

Q

65
412

MH
3W
418

0

206
3M
142
65

1513

High
875
485
300
i08
500
130
65

2563

Figure 5 - 4 Forecasts
Resources Added in MWa 1992-2011

-.3-

aK'C..
^ 'L/-
lli^'-l
i»» L-
"f. 'i-
;;i» T -
i<" ;;-.
'>* I-
^'\ -.
^"\...
"< .--

"^. ~-'"-. ''---
<'-<<.

Low ML MH High
CCCT's 0 64 1663 2713
DhR *yi 588 781 910
Coal 0 0 300 300
Renewables 0 120 218 481
Cogeneiation 0 160 , 530 840
SCCI'i 0 9s! 142 20S
Contract Rights 65 65 6S 65
ToUl - 500 1092 3499 5517

'<fc

14



RAMPP-2 REPORT: EXECUTIVE SUMMARY

PaciflCorp can serve a
grooving electricity load
and still keep its prices
stable.

Environinental factors

have becoine

Increasingly iinportant
in the Conipany's
resource planning.

The illustrative plans provide four overall conclusions:

Unless the growth in electricity load is very high, the

Company can add resources as needed without requiring

price increases greater than the level of inflation. Managed

growth continues to be a primary goal for PacifiCorp. The

Company believes that carefully planned and well-managed

growth results in more efficient service and prices for

customers and an opportunity for shareholders to earn a

reasonable return on their investment.

The Company's merger-related pricing commitments of "no

price increases" through the end of 1992 will be met, marking

five years of price stabUity and, in some cases, price

reductions, The Company's current strategic goals call for

holding retail prices to a level that, on average, does not

increase as fast as the rate of inflation. To keep future prices

competitive, PaciflCorp will pursue the most cost-effective

resources from its portfolio, including merger and acquisi-

tion possibilities.

PacifiCorp's current strategic plan includes for the first time

a specific environmental goal, which guided the develop-

ment of RAMPP-2. That goal calls for the Company to:

Continue to unprove the inanagenient of our

business operadoiis as they affect natural

resources and the environaient. Seek new

ways to expand Coinpany programs thatben-

efit the environment, while balancing the
interests of customers and shareholders.

15



Although load growth
is uncertain, it is

nianageable.

To achieve the goal, PacifiCorp will:

. Pursue staged development of renewable resources,

including quick implementation of pUot projects for wind

power, geothennal production and participation in the

Solar Two demonstration project;

. Accelerate its programs for acquiring demand side re-

sources (through increasing the energy efficiency of the

Company's customers); and

. Pursue strategies for CO offsets (activities that could help

mitigate the Company's CO emissions).

The Company faces a number of uncertainties that will affect

its future resource decisions. Chief among those uncertainties

is how fast electricity loads will actually grow.

The Company can adjust its resource acquisitions to cost-

efifectively meet changing levels of load growth. The Com-

pany also has broad access to power markets which enables

it to efficiently balance supply and demand. The power

markets can be used to meet temporary or longer-term

shortages, and to sell any temporary surpluses. The revenues

from these sales are credited back to retail customers.

PacifiCorp's strategy is to develop and maintain flexible

options and a diverse portfolio of resources to be able to

adjust resource acquisitions and mamtain a reasonable

balance. PacifiCorp has an adequate portfolio of resources

that gives the Company the flexibility it needs to adjust

resource acquisidons and maintain a reasonable balance

between supply and demand.

16
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Although the Conipany
faces tnaay other
uncertaindes, they too
are manageable.

Other uncertainties facing the Company include fuel prices,

environmental policies and regulations, the results of de-

mand-side resource programs, and the performance of

existing resources. Through RAMPP-2, the Company has

developed ways to hedge its risks in each of these areas.

Fuel price uncertainty is reduced by the Company's long

term coal supplies and the abundance of low-sulfur coal

reserves close to the Company's existing generating facilities.

Higher gas prices could cause the Company to mm to more

renewables and earlier coal.

In the environmental arena, the Company has conducted

extensive analyses to assess uitemal and external environ-

mental costs, and to prepare for the impact those costs might

have on resource choices. The illustrative plans indicate that

significant gains in reducing emissions per kilowatt hour can

be achieved under most load growth conditions.

The acquisition level ofdemand-side resources is uncertain.

It is dependent on load growth and the need for new

resources. However, if the Company acquires more or less

demand-side resources than anticipated, the price iinpact on

customers would be small, as long as the demand-side

resources are acquired cost-effectively. The Company's

diverse poitfolio and access to markets allow the Company

to acquire power needed to meet system needs if demand-

side acquisitions do not occur as quickly as planned, and the

Company can delay other commitments if demand-side

acquisitions occur more quickly than planned.

17



The Coinpany's
strategy inchides
three approaches:

The Company is reducing the uncertainty associated with

current plant performance by continuing its efforts to

maintain and increase plant efficiency.

Future requirements will be driven by both capacity needs

(the amount of electricity the system can provide to meet the

highest level of aggregate customer demand at any given

time) and energy needs (the number of kilowatt hours

needed to serve customers). The relative balance between

capacity and energy needs is another uncertainty facing the

Company. The Company's strategy to quickly site SCCTs (to

provide peaking), with sufficient land to be able to convert

them later to CCCTs (to provide energy) can mitigate the

potential costs of this uncertainty.

PacifiCorp is currently in dynamic balance - i.e., its level of

supply is comfortably close to the level of energy needs. The

Company is committed to maintaining that balance, despite

the uncertainties of load growth, resource costs and availabil-

ity, and other external factors.

. Acquire "low-regret" resources. These are resources

that are beneficial regardless of the level of load growth,

such as some demand-side resources and combustion

turbines (particularly simple cycle units in the short term);

. Etnphasize resource diversity. Including demand-side

resources, the lowest-cost renewables, and gas-fired

resources in its new resource mix improves the diversity

of the Company's system.

. Assure flexibility. Acquire resources that have short lead

times or can be optioned or made adjustable in terms of timing.

A
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OTHER FINDINGS The illustrative plans show how PacifiCorp would imple-
ment its strategy to acquire the lowest cost resources first, and

postpone the acquisition of high-cost resources as long as

possible. The plans also indicate the following general

patterns for each resource category:

Danand-Side Resources

Renewable Resources

Because the real levelized cost of a substantial amount of

demand-side resources is less than the real levelized cost of

the supply-side resources, all of the plans call for acquiring

the full amount of cost effective DSR available.

AU of the resource plans include an initial level of renewable

projects, largely because of the Company's new envu-on-

mental goal.

The initial renewable projects and anticipated additions over

the planning horizon are an appropriate amount unless gas

prices increase significandy, the cost ofrenewables declines

significantly, or a more specific national policy develops

regarding appropriate actions to reduce CO emissions. In

those exceptional cases, more renewable resources would

be needed than initially called for.

Renewable resources can be added to PacifiCorp's resource

base in small increments with relatively short lead times using

a variety of fuels.

The Company is putting a strong emphasis on making sure

its renewable resources are cost effective, in order to

minimize price impacts on customers. The long-mn success

of these efforts will depend on whether the benefits from

renewable resources justify their costs.

19



Peaking Resources

Cogeneradon Resources

The illustrative plans reflect the Company's recognition that

peaking as well as energy needs must be considered in

making resource decisions. RAMPP-1 focused mainly on

energy needs. RAMPP-2 also considers the contribution of

each resource to capacity or peaking needs

Simple cycle combustion turbines (SCCTs) are well suited to

meeting peaking requirements (i. e., to provide the maximum

amount of electricity needed to serve customers at any given

time).

The amount of SCCTs the Company will eventually need will

depend on the level of load growth, and on the other

resources that are added to the system. Some resource

choices (for example renewables) can require more peaking

capabUity. Other resource choices (for example combmed

cycle combustion turbines) require less peaking capability,

because they provide capacity which can be assured to be

available when the system needs it.

The resource plans consistently call for adding SCCTs to the

system in the mid-1990s, suggesting that the Company

should immediately pursue siting several hundred mega-

watts of SCCTs.

In addition, the Company plans to investigate pumped

storage as a peaking option.

Cogeneration is included in all of the resource plans except

the plan for low load growth. In all other cases, from 160

MWa to 840 MWa of cogeneration would be added by 2011,

and, in most cases, the amount of cogeneration included in

A
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Gas-Fired Resources

Coal Resources

the plan is 330 MWa by 2011. Many of the resource plans call

for beginning to acquu-e cogeneration in 1995. Therefore, it

is timely for the Company to be pursuing cogeneration

agreements with appropriate customers.

The future price of gas will be critical in determining the

actual timing and amount of gas-fired resources (including

cogeneration, simple cycle combustion turbines and com-

bined cycle combustion turbines) that are added to the

system.

Higher gas prices can have a dramatic effect on the cost

competitiveness of gas-fired resources. There is also uncer-

tainty over the availability of adequate transportation to move

the gas from production fields in Canada, Wyoming or New

Mexico to the site of the gas-fired resource. If the Company

is faced with higher-than-expected gas prices, it will be

forced to rely more on renewable resources and turn sooner

to coal resources.

Most of the resource plans call for construction of a new coal

plant by the year 2011. The earliest date in any of the forecast

plans for bringing a new coal plant on line is 2001. With a lead

time of seven years, a decision would not have to be made

untU 1994 at the earliest, and most likely later.

A construction decision will depend on the rate of load

growth that occurs, the costs of alternative resources, and

environmental considerations. By the time a decision is

needed, more information will be available on all of these

factors. Preliminary siting work can shorten the lead time and

provide the Company with greater flexibility

21
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WHERE DO WE
GO FROM HERE?

In Danand-Side

Activities and

Renewables

In Peaking Resources

The development ofRAMPP-2 resulted in a new action plan

for PacifiCorp for 1992 and 1993. That action plan calls forthe

Company to:

. Continue to increase the amount of demand-side re-

sources with current programs. Achieve 27 average

megawatts of savings by 1994, and work over the next two

years to accelerate the ramping up of demand-side

programs so 170 MWa are achieved by 1996.

. Determine actions needed in 1992 and 1993 to have 125

megawatts of wind capacity (40 MW effective capacity)

operating by 1996-97, and pursue those actions.

. Sign confidentiality agreements for one or more potential

sites to analyze the feasibility of getting 50 MW of

geothermal capacity on line by 1998.

. Determine the cost and perfomiance of utflity-scale solar

energy resources through participation in the Solar II

demonstration project.

. Initiate siting, permitting and procurement for up to 450

MW of simple cycle combustion turbines.

. Implement the decision to acquire 150 MW of peaking

resources in Arizona Public Service Company's area.

. Identify at least one potential pumped storage site and

detemiine the feasibility and cost effectiveness of Ae

technology

23



In Cogeneration

In Efficiency
Iinproveinents

In Getting Ready for
RAMPP-3

. Sign intent agreements and pursue contract negotiations

with industrial customers to have up to 300 MWa of

cogeneration on line by 1997.

. Identify v/heie transmission upgrades could enhance

resources and proceed where such upgrades are cost

effective.

. Continue to implement system efficiency improvements

as identified in RAMPP-1 and included in the existing

system for RAMPP-2.

. Explore new or expanded modeling solutions for RAMPP-

3 to more definitively address capacity and transmission

limitations.

RAMPP-3 work will begin immediately so that a new 20-

year resource plan can be completed, along with a new

action plan for 1994 and 1995.

24
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HOW TO GET A
COPY OF THE
REPORT

If you would like a copy of the 170-page RAMPP-2

Report, Balanced Planning for Growth, you may call

(503) 464-5620. An additional 700 pages in four appen-

dices are also available. They are: Forecasts, Demand

Side Resources, Supply Side Resources, and Results.

You may also request any or all of the appendices.
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Chapter 1: Background

BACKGROUND

Tllls. ^port summarizes PacifiCorp's second Resource and Market Planning
'-2). It is intended to serve two key purposes:

1) To describe the framework ̂ acifiCorp will use in managing the balance
between power supply and demand, RAMPP provides a long-range plan to guide
the Company in evaluating resource and market decisions; and

2) To comply with regulatory coinmission requirements for integrated resource
planning.

Ihe c°mpany's Resource and Market Planning Program is broader in scope and
"least cost planning. " Integrated resource pl~anning considers both'rMomcerand

conditions in developing guidelines for evaluating resource alternatives'in The
i. Planning does^not require premature decision-making, but it can provic

parameters to help guide ongoing decisions.

This document details PacifiCoip's most current planning infoimation. It describes the
a,ssumptlons- strategies and principles that will guide future supply and demand'decYsions^

alternative resource strategfes under a variety of future conditions^
using a process rather than following a specific plan, the Company retains the flexibility'it
needs to respond to changing conditions.

?_'-?J:^pler £r?^ie^ ? byief overview of the near-term actions the Company will take,
based on the RAMPP_2 plmning framework and results. The chapter also describes the
general context for RAMPP-2, ' including major developments Mnce'RAMPP-T;" the
Company's goals, commitments, and planning principles; LOT requiTements; and the
public process.

ENVIRONMENTAI, GOAL AND AFTION PT. AN

The Company's strategic plan for 1992 includes, for the first time, a specific environmental
goal. It calls for the company to:

-:?-I??,nlle-to. improve, t*?e management of our business operations as they affect
^^ _reS°ur?es ^!ld, the environment. Seek new ways to expand Company
programs that benefit the environment, while balancing the interests of customers
and shareholders."

This environmental goal has guided the RAMPP-2 process, and its impact can be seen in
S.̂ ^^-t??. acti°nplan' 7he w^oal mcludes chaUenging, measurable targets for energy
efficiency programs and cost-effective renewable resources. RAMPP-i considered
external costs in its analyses; RAMPP-2 has been guided by a stronger emphasis on actions
that benefit the environment. This direct link between the Company's strategic plan and the
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development of the integrated resource plan can be seen in an accelerated demand side
resource DSR program and pilot renewable projects.

The goal calls for the Company to:

. Help customers achieve annual energy efficiency savings of 170 MWa by
the end of 1996, compared to the RAMPP-1 medium forecast target of 91 MWa by
the end of 1996. The 170 MWa enables the Company to achieve savings consistent
with its proportional share of the Northwest Power Planning Council's regional
targets.

Begin staged development of renewable resources - targeting 50 megawatts
by 1996, and 200 average megawatts by 2001 if cost-effective. These targets can
be compared to the RAMPP-1 acdon plan, which only called for review of the
adequacy of information on potential renewable resources, and potential
development after the year 2000.

Detemiine the cost and performance of utility-scale solar energy resources
through participadon in the Solar II demonstration project.

. Investigate and test strategies to offset future increases in carbon dioxide
emissions.

. Work cooperatively to fomiulate innovative regulatory measures to avoid
regulatory impediments to the Company's pursuit of accelerated energy efficiency
and renewable resources and air quality improvements.

RAMPP-2 resulted in a new action plan for PacifiCorp for 1992 and 1993. These actions
position the Company to have the flexibility needed to meet the range of possible future
resource requirements throughout the 1990s.

In the areas ofDSR activities and renewable resources (wind, geothermal, and solar), the
Company plans to take early action. The action plan aims to achieve 27 MWa of demand
side savings by the end of 1993, and take the necessary actions in the next two years to
accelerate its DSR programs to achieve by 1996 the 170 MWa targeted in the environmental
goal. The ramp-up rates for DSR savings are 56 MWa by 1994, 100 MWa by 1995, and
170 MWa by 1996.

In the area of wind power, the Company will determine and pursue the actions needed in
1992 and 1993 to have 125 MW of wind capacity (40 MW effective capacity) operating by
1996-97. For geothermal, PacifiCorp will analyze the feasibility of bringing 50 MW of
geothermal capacity on line by 1998. As for solar activities, the Company will participate
in the Solar II demonstration project.

In the area of peaking resources (meeting customers' needs for maximum power whenever
it is needed), PacifiCorp will initiate siting, pemritting, and procurement for up to 450 MW
of simple-cycle combusuon turbines; acquire 150 MW of peaking resources in Arizona
Public Service Company's area; and explore possibilides for pumped storage.

The Company will sign intent agreements and pursue contract negoriadons with industrial
customers to bring up to 300 MWa of cogeneration on line by 1997.
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In the area of efficiency improvements, the Company will identify where transmission
upgrades could enhajice resources and proceed where such upgrades are cost-effective. It
wiU also continue to implement cost effective system efficiency improvements.

I" sum, PacifiCorp has identified a broad portfolio of resource options which it can bring
on-line to provide electric service to customers at competitive prices. Due to strong
economic growth in the late 1980s, the Company expects it will need more resources than
indicated in its first least cost plan.

KEY PRINCIPLES REFLECTED IN RAMPP

PacifiCorp uses eight key principles to manage power supply and demand. These same
?!-??Ap.. e^-?r?-^se?. in, i1 ?" of new resource alternatives. Balanced planning
results when resource plans are developed and evaluated using all of the eight principTes.

1. Minimizing cost and retail price impact

2. Reliable service

3. Efficiency

4. Environmental responsibility

5. Flexibility

6. Diversity

7. Dynamic balance

8. Innovation

S'I:-!Tliz^??st. an.d, r.Ttai!, price i?nPact is the first principle of least cost planning.
It is also consistent with the Company's strategic goal to keep prices to customere as low as
possible.

??! ?^!e-s_er^ce .^ the Primaly. goal of the Company's customer service. Electricity is
less a commodity than a service; it provides heat, light, industrial processes, etc.

Efficiency is of paramount importance to the Company's resource planning. It is critical
?! SJaJ^U.:rin_s, orred.u(:mg electricity pnces. Efficiency efforts include efficient operation of
^-;???I'^ly. ',sexisting system> an efficient fit with other resource providers, md greater
efficiency m the way customers use electricity. Efficiency improvements'hav'e'heipedThe
?-II!I'!ny_obtain. su ?nti.ally more. Power from the existing system. The Company also
-^.s. ?!I!^re?ew^ emPhasls. on efficient transmission and distribution. And Tt has pursued
airangements with other utilities to capture joint system efficiencies.
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The Company is committed to helping customers use energy more efficiently and cost-
effectively. During a time of sufficient resources, the Company has been focusing on
building capability and capturing lost opportunities.

In 1990, the Company began demonstrating the energy service charge concept - a unique
way for pardcipating customers to fund energy efficiency measures. The energy service
charge is-designed so the customer who directly benefits from the efficiency measures pays
most of the cost, rather than the Company spreading the cost among aU customers. The
Company funds the measures up front, and customers repay the Company from their
energy savings in the form of a separate charge on their montMy bUl.

Environmental responsibility means the Company continues to improve the
management of its business operations as they affect natural resources and the
environment. The new environmental goal is the most recent evidence of the Company s
commitment to preserving the natural environment to assure the long-temi health and
economic vitality of the communities and regions served by the Company. This has also
been demonstrated by PacifiCorp's national awaid-winning resource management
programs, its wildlife protection activities, its program of internal environmental audits, its
pioneering investments in plant emissions controls and cooling systems, and its effonsto
achieve a balanced solution for the preservation of Pacific Northwest salmon. The
Company also integrates into its resource planning a consideration of environmental
impacts.

Flexibility means the Company wants to be able to employ a diversity of different
resource options as needed to respond to changing circumstances. Flexibility is the ability
to change course without major impacts. The Company maintains flexibility by using the
RAMPP process to guide resource and market decisions as conditions change and
opportunities arise, and by including resource options that are available in small amounts,
have shon lead times, and low capital cost. Although some resource actions, such as
construcdon of a power plant, can require more than 10 years' lead dme, most decisions do
not need to be made at the outset of a 20-year-plan. The Company maintains more
flexibility by delaying commitments as long as possible.

A number of examples illustrate how the Company seeks to maintain this flexibility. The
Company attempts to negotiate arrangements which specifically preserve and enhance its
future ability to respond to uncertain future conditions. One example is the way in which
PacifiCoq) negotiated its option to purchase power from Bonneville under the Entitlement
Agreement. PacifiCorp was the only utility among those negotiating with BPA that
included in its contract a right to delay exercising the contract until 1997.

Another example is the way PacifiCorp preserved its option to repower the Gadsby plant.
By keeping Gadsby, the Company was able to bring on a relatively inexpensive resource
with the capability to meet peak loads very cost-effecrively. Recently, the Company spent a
nominal amount to refurbish Gadsby 3 so that it was ready to generate power, and signed a
shon-term fuel contract for natural gas. In addition, the Company is prepared to activate
Units 1 and 2 as needed. To be able to use natural gas in the Gadsby units 1 and 2 in the
future, the Company has investigated the acquisition and transportation of natural gas.

A third example comes from PadfiCorp's recent transactions with Arizona Public Service.
The Company negotiated the right to purchase 125 MWa of energy each year for the life of
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fte contract. Under that airangement, APS is required to offer up to 125 MWa, but the
Company has the option to either purchase it or not, at a price that is fixed by the contract
and escalates over rime.

Diversity means the Company does not want to "put aU its eggs in one basket"; that is,
[-L-??il?. ?n.?ne^or resource technologies or options. Diversity is one way of

to the comPany aDd its customers. The Company recognizes the uncenainries
associated with the costs of various resources and fuels, and wants to maintain aU resource
options that may be needed in the future.

??f. :^f?? -al^°^trieLto identify opportunities to achieve diversity in its merger and
aSqulsmonactivity- The merger with Utah Power & Light is the prime example oTtakii

of system diversines, not only in loads but also in resources and"
merger created approximately 340 MW of new resources available to Se'

company through seasonal diversities. Another example is the Arizona Public Service
arrangement. PacifiCorp acquired the Cholla-4coal-fired unit and wUIreseYl

dunng-thesummer. a sigmflcant amount _of power to APS. Theairangementislirea
seasonal exchange: it maximizes the benefits of diversity between the two°companies'.'

Dynamic Jialance refers to the economically efficient balance between loads and
resources: . No urility system is static; Ioads are varying constantly, resource'capabilitv al'so
varies, and the Company must provide for an uncertain future. In Ae short term. the

^loads andresources can be affected by variadons in temperature^rainfai'^
outages at the Company's generating facilities. Longer tennrvan'ations7n'the

loads and resources can'be affected by'economic--conditions^
environmental concerns, technological changes, competition, fuel prices md'chmges'in

and in the udUty industry.

BetnLeen_the, tw° extremes of^power surplus and deficit is a large gray area, where the
?.?k?jl?:. ^ »h-?I.e..u!!?!, toJuiige resource adequacy are more economic, strategic and
subjective. A substantial surplus may leave some generating resources idle or under-used
an _. mposeunnecessaly fixed costs- At the other extreme, a utility with insufficient
resources risks system disruptions, deteriorating customer service and the needto''Durc'hase
at the mercy of the marketplace to fill immediate needs.

One way the Company maintains a dynamic balance between loads and resources is
the wholesale market. Both sales and purchases can be airangeTfora's^hon'a

!1.1^! .as^?-!l, our-?r_thr<:"L'gh (:ontTactual airangements for as long as sewrafye^s.'
termwholesale^sales, ranging from one year and longer, are useful in providineeconomiS

to retail customers whUe mitigating the risk of future uncenain'ties ofbwb resource
price and availability.

PacifiCorp believes that the current regional and western United States
S'l1:!!10". ;^11! ̂ e/J!!a?vely, short^!v. ed-. when the energy surplus stans to~dwmdie, 'My
^l:!-y_^t!?-?_II^?de^t_su, rpl"s will^e. in a ?tron??. r Ppsltion to negotiate for acqumng
additional resources for the future. If, instead, a utility is in critical need of new resource?
^s-?-e^otllatill?_p°sition willj>eweak, and it wiU likely be forced to pay more for future
resources.^ Maintaining a^ 2-3 year surplus can help PacifiCorp negotiate'for future
resources firom a position of strength.
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Innovation in resource management is central to PacifiCorp's style and approach. The
Utah/Pacific merger provides an excellent example: Through this creative approach to
managing power supply costs, the Company acquired approximately 340 megawattspf
additional resources, due to seasonal diversity between the two power systems. The
Company pursues flexible wholesale transactions which provide benefits to customers. The
Company has been innovative in its recent work to derive more from the existing system
through operating efficiencies and improved maintenance pracdces. Other innovations
include investment in Solar H, an experimental project to test the viability of solar with
storage, and the encouragement of ground source beat pumps for our customers. The
Company carefully tracks new technology developments which could benefit customers.

CHANGES SINCE RAMPP.l

RAMPP-1 was completed during 1989, the first year of operation for the system that was
created by the Pacific Power - Utah Power merger. RAMPP-2 is based on two additional
years of experience operating the merged system, and a better understanding of the unique
planning requirements for the merged system. The focus in RAMPP-1 was on meeting
energy needs: that is, providing the kilowatt hours (kWhs) needed by the Company. The
RAMPP-2 planning effon has paid closer attention to emerging capacity needs as well.
Since RAMPP-1 was published, PacifiCorp has also developed a greater understanding of
the diversity of DSR programs that are suitable for a more diverse customer base. For
example, the commercial and industrial DSR supply curves were completely re-estimated
based on new computer simulations for RAMPP-2. The simulations were extended to
estimate capacity savings for a variety of building types and climate zones, including those
found in the Utah service areas.

Other key developments since RAMPP-1 include:

. PacifiCorp established an environmental strategic goal.
influence on the RAMPP-2 process is discussed above.

Its

. Growth in electricity demand has been on the high side of the
RAMPP-1 forecast range. The RAMPP-1 report predicted a range of 0.5
percent annual average load growth over the next 20 years at the low end, 1.6
percent in the medium case, and 2. 6 percent in the high case. Since that plan was
published, actual electricity usage increased at a rate of 2.8 percent in 1990 and 1.2
percent in 1991, for an average of 2.0 percent. This is between the medium-high
and high forecasts from RAMPP-1. The growth in winter and summer peaks over
this same period was more erratic, but the general trend for growth in peak demand
is consistent with energy growth in the RAMPP-1 high range.

. PacifiCorp completed a series of multi-faceted agreements for
resource acquisitions. One was with Arizona Public Service Company (APS)
for wholesale power sales, seasonal exchanges, transmission rights, and generation
use and planning. The Company acquired 350 MW of generation resources from
the transacuon, with a partially offsetdng power sale to APS. The APS agreements
added to PacifiCorp's resource base, captured seasonal diversity efficiencies, and
extended the length of time within which the Company will have sufficient existing
resources to meet customer needs. In a separate transaction, PacifiCorp acquired
243 MW of the CoIorado-Ute Electric Association generating plant. Under the
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agreement among PacifiCorp, Public Service Company of Colorado and Tri-State
Generation and Transnussion Association, the Company purchased a share of the
facilities of the bankrupt Colorado-Ute, and acquired related transmission rights.
PacifiCorp also entered into a 176 MW long-term system power sale to Public
Ser/ice of Colorado and a seasonal exchange with Tri-State Generation &
Transmission. Like Ae APS agreements, the Colorado-Ute transaction provides
the Company with addidonal resources to meet customer needs.

* . . co"Sress amended the Clean Air Act. The impact of the Act's
emission limits on PacifiCorp wUl be small compared to the impact on many
Midwestern and Eastern utUides that bum high sulfurcoal without emission control
technology. PacifiCoip's generating plants bum low sulfur coal and most already
have sulfur dioxide emission controls. The Company has sufficient S02 emissions
allowances to operate its system effectively and continue to grow as needed.
PacifiCoip has already made major construction expenditures at many of its plants
to reduce S02 emissions. Some additional control actions may be necessaiy.
Since the Act does not mandate the use of a particular emission reduction
technology, PacifiCorp will have the flexibility to select the most cost-effective
methods for reducing emissions.

AU of these recent developments have been included in the preparation of RAMPP-2.

.COMPANY OOALS AND COMMTTMFNT<

^.. r^°?? s^v, es \'?. mill.io" retail customers in seven states: Oregon, Washington, Utah,
California, Idaho, Wyoming and Montana. Its electric utility operations approxii

in size through the 1989 merger of Pacific Power and Utah Power" This
transaction was the largest successful elecric urihty merger in 50 years. The'merger w'as'a
dramatic demonstration of the company's commitment to:

Grow in ways that benefit both customers and shareholders;

. Pursue opportunities to capture the efficiencies available through reek
diversities;

. Stabilize prices; and

. Explore new ideas to make the Company more competitive.

^?n^,ed_?'owtl? co^ltinl^,es to be a priority for PacifiCorp. The Company believes that
^^[l^. I?'-?I??ledMd_weu'mana^edgyowtil I??ultsiIlmOTeefficientserviceandp"ces'for
customers and an opponunity for shareholders to earn a reasonable retum^on'their
_3Yest^e^'-_rhe. goaI ̂ Iso. reflects the Company's recognition that electric energy services
play ̂an important role in improving the economic vitality of the communities in
PacifiCoip's service areas.

The goal of managed growth is fundamental to PacifiCorp's strategic, business and
financial plans. The Company has set earnings growth goals because, as an investor-
??'.n^-c£I?-(?a?ion', it ?"st m tlle reasonaye expectations of its investors to successfully
acquire financing in the competitive capital markets. It has also established'goals'for
customer service, continuous productivity improvements, and the environment.
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RAMPP-2 strengthens the link between the company's financial planning and resource
planning. PacifiCorp has targeted increases in earnings per share of an average of 4
percent per year through 1996 as part of its strategic goal for growth. The Company s
strategic goals are established yearly and are part of a dynamic evaluation and interchange
among management regarding Company, region, and national economics, environmental
public policy and other significant trends.

What are the power supply implications of a strategy with a strong financial growth
objective? The Company's strategy relies on no single source of growth. Rather,
expanded offerings of energy services, economic growth in the communities served by the
Company, low cost acquisitions, and competitive wholesale activities all contribute to
meeting the growth goal. Each of these areas has implications for the supply/demand
balance of the Company, but none of them leads inexorably to a major new construction
program for central starion generation. The Company has identified a variety of resource
alternatives available at reasonable costs to manage supply and demand. These can be
employed to manage an efficient balance between supply and demand and to manage price
stability. To UIustrate: From 1985 through 1991, the Company added about 1,200 average
megawatts of energy to its resource base. Almost 500 MWa of that came from Blundell,
Cholla, Colstrip, and Gadsby. Purchased power accounted for 170 MWa, and thermal
efficiencies and improvements accounted for about 500 MWa.

The Company believes the primary planning issue is not when the regional power surplus
will end, but how PacifiCorp will manage supply and demand by deploying the most
efficient demand side and generating alternatives.

The mission of PacifiCorp is "to satisfy the electric energy services wants and needs of
customers with electricity, energy efficiency and other products and services that add value
to electric energy." Customer service is the consistent theme through all of the company s
energy services activities. In some cases, "meeting customer needs means improving
customer productivity with additional energy efficient applications; in other cases, it means
improving customer energy efficiency. All of PacifiCorp s energy services activities
emphasize the efficient use of electricity.

The company's management objective is to be a competitive, low-cost provider of a range
of energy services. Several years ago, PacifiCorp made a commitment to customers and
regulators to stabilize its prices through efficiencies captured both internally and through
merger and acquisition activity. The Company has not only kept that commitment, which
extends through 1992, but since May of 1987 all jurisdictions have seen either no price
increases or price reductions.

An overview of PacifiCorp retail sales is illustrated in graph 1-1. The company's largest
concentration of sales is in the industrial sector at 47 percent, followed by residential (27
percent), commercial (24 percent), and other (2 percent). The residential and commercial
sectors are further divided by major end uses. The industrial sector is composed of a large
number of end uses which do not lend themselves to a few categories. Residential primary
end uses are space heat and water heat. Commercial primary end uses are lighting and
HVAC (heating, venrilating, and air condidoning).
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Sales Overview by Class and End Use

Graph 1.1
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LCP REQUIREMENTS

This report, together with the suppordng technical documentation, is intended to comply
with regulatory commission requirements for least cost planning. Montana and Utah are
developing guidelines, and the Oregon and Washington regulatory commissions have
already required that utilities prepare and subnat a plan every two years that:

. Examines a range of forecasts for electricity demand;

Considers all feasible alternatives for balancing resource supply with
electridty deinand;

. Assesses supply and demand alternatives in a consistent manner,

. Assesses possible external cost impacts as part of its evaluation of resource
alternatives;

. Describes 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

. Has been prepared with substantial public involvement

Overall, the commissions support least cost planning as a way to help utilities: 1) conduct
their planning in an open manner with public involvement, and 2) inform the commissions
on the process and principles the utility is following before it proposes specific actions.

PacifiCorp's understanding of the Commissions' goal is to meet customer needs at the
lowest cost to the utility and its customers, and consistent with the long-run public interest.
Whether this means minimizing revenue requirement or minimizing prices need not be a
conflict. The Company's decision rules are based on acquiring first the lowest cost
resources. And, for most resources, revenue requu-ement and price impacts are in the same
direction. The exception to this comes with the acquisition of DSRs. The level of DSRs in
the Company's plan is consistent with achievable ramp-up rates for cost-effective DSRs
when additional resources are needed.

PUBLIC PROCESS

The RAMPP-2 Advisory Group (RAG) was an active participant in the development of
this, the Company's second least cost plan. Representatives attended from public agencies
and private groups.

Eleven all-day meetings were held with the RAG group. Before each meeting, a mailing
was sent to all participants for their review prior to presentation at the meetings. The
meetings then provided an opportunity for the participants to contribute their comments and
concerns about the work in progress. Through this process, issues were raised and
discussed as the plan was developed, and the group's input could be incorporated into the
plan.

Subgroups of the RAG group also met to more fully discuss specific topics. Those groups
addressed:

10
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Demand Side Resources (3 meetings)
Forecasting (2 meetings)
Resource Cost Effectiveness (1 meedng)
External Costs (2 meetings)

?-^eT?^I?p?i?cess witl2?th? Company involves several departments. The primary ones

are IntegrMed Resom-ce Planmng, Power Planning, Demand Side Planning, iForecastin^
Financial Planning, Pricing & Regulatory Affairs, Economic Reguladon, and Govemment

>. Regular internal task force meetmgs are held to discuss work progress, issues,
and^agrada items for the RAG meetings. Frequent discussions occur with other personnei
in the Company when additional infomiarion or decisions are required which affect those
areas, such^as distribution or transmission engineering, coal contracts, or wholesale
contracts. When issues develop that require officer-levefinput, a presentation is made'to
the Management CouncU, or a smaller meeting is held with a few officers whose areas have
some responsibility for the RAMPP process.

ORGANIZATTON OF THE REPORT

TTiis document is organized according to the sequence for preparing RAMPP-2. It first
.

- ^-ti5?s-f,u_ture.s' a p.ortfol.io of resources. It then describes the illustrative plans that
were developed, summarizes the implications for major issues, and provides an action
plan.

Chapter 2: Futures identifies the three types of futures used in RAMPP-2: forecasts.
scenarios, and sensitivities. Forecasts define the range of possible future levels
in electricity consumption growth ("load levels"), based on -vanous"economTc~and

ic assumptions. Scenarios assume possible future occunrences that could have a
major impact on the cost or availability of resources. Sensitivities are other" factors" that
should be investigated for their potential impact on resource decisions. Included are
environmental costs, other resource uncertainties, and other load growth uncenainfe.

Chapter 3:^ Portfolio identifies the mix of resource alternatives available to the
/. Included are three categones_of resources: existing system, demand side

resources, and supply^side resources. "The Company evaluates eac"h resoure'e-base'don''the
eight principles described above.

Chapter 4: Illustrative plans have been developed for each of the identified futures.
They iUustrate how the Company would manage an efficient balance of resources to meet
^st^I?_e^' ^ult^re, electric needs. cpst-effectiveiy for each possible future". " The'plans"are
developed by balancing cost with the other seven principles discussed above. A
puippse of the illustrative plans is to test the flexibility and workability of RAMPP under
varying conditions.

^!'^_p/_er ,5:, ^IaJ"or Iss,ues discusses key issues affecting the company's resource
planning, including growth and price stabiUty, uncenainty, envu-onmentai costs, renewable
resources, and peak versus energy planning.

Chapter 6: Action PIanjdenrifies the specific actions the Company has detemrined it
must take in 1992 and 1993 to minimize future risks, and be ready for likely fevels'of load
growth.

11
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Chapter 7: Question and Answer provides a forum for a brief discussion of technical
issues not developed elsewhere in the report.

Chapter 8: Conclusion summarizes the repon and draws major conclusions.

Chapter 9: Glossary defines the various terms, acronyms, and titles used throughout
the repon and its tables.

Technical Appendix is provided as four separate documents: Forecasts, Demand Side
Resources, Supply Side Resources, and Results.

12
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POTENTIAL FUTURES

It's been said Aat the only thing constant in life is change. Along with that change comes
uncertainty. The forecasts, scenarios, and sensitivities described in this chapter have been
developed to help PacifiCorp prepare for an uncertain future.

The forecasts bound reasonable levels of future electricity consumption. They consider a
number of economic and demographic possibilities, and the anticipated level of load
growth. Four forecasts are developed to bound a reasonable range ofpossibie eiectricii
need.

The.. sce"arios generally address possible changes that would affect the costs or
availability resources which will be used to meet load growth. Four scenarios are
provided.

The sensitivities address other uncertainties not considered in the forecasts and
^T.̂ °. si;- !'^?-s-ensirivi, ties address extemal costs, six examine resource'uncertain'ty

the ̂scenarios, and seven examine the consequences of load growth uncertaii
beyond the forecasts.

-?. ^ y?etbeTi, the forecasts>sce"arios, and sensitivities encompass 26 possible portraits
of the future. They are intended to represent the range of futures for which the'
should prepare. By planning for this range of possibilities, the Company~canimmmizSiie

posed by uncertainty.

POSSIBLE FUTURES- FORECASTS

[n. -^!°u-r(:e^La"ni. ','g'.the f?.?t^l. uestion. to ?e addressed is, "How much power will
su st°mersneed in the future?"This section. describes the methodology used''to
four load forecasts of customers' future electricity needs.

TJ?eJRAMPP'.2 Process bega" with forecasts for every year from 1991 to 2011 based on
1990 actual data. Then, at the beginning of 1992, most of the 199i actual'data "were
available to revise the esdmate for 1991. Forecasts are made for each ofnin'ezones'served
by the Company: Oregon, California, Utah, Washington and Montana as well two zones
each in Idaho and Wyoming. Idaho and Wyoming each have one geogTaphic area served
by Utah Power and another area served by Pacific Power.

J-ei ?-rec^stin?_pr<?I::ess can,?)e thought of as a model that uses information "inputs" and
?-r5>du-CT^forec?si "outpu, ts-" A range of values fo^ cenain variables'are puTintoThe
forecasting model to produce a range of forecasts. Events that have occurred since the
forecasts were prepared may tend to skew the probabilities one direction or another. For
example, load growth in the Northwest may be lower than forecast because of Mticipated
actions resulting from the Endangered Species Act. Other events may cause loadgrowAto
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be higher. The range of forecasts used for RAMPP-2 is large enough to accommodate
changes in load levels that might result from these recent events.

The infomiation used for the forecast model includes economic and demographic variables
(such as employment, population and income for that particular jurisdiction). The model
also anticipates the electricity needed to run electrical equipment in that zone, based on
historical information and other data. The output of the process is the company's range of
electricity sales forecasts for each zone.

Four forecasts are made for each zone:

High
. Medium high
. Medium low
. Low

For economy of presentation, the medium high load growth forecast will be referred to as
MH, and the medium low load growth forecast will be referred to as ML. To develop the
"high" forecast for a given zone, the high economic, demographic and other input factors
are'used. Similarly, the MH forecast uses medium high economic and demographic
assumptions, and so on. The system wide forecast for each level (high, MH, ML and low)
is the sum of the nine zone forecasts. For example, the "high" electricity sales forecast for
all of PacifiCorp equals the sum of the "high" forecasts for all nine zones.

Unlimited combinations of economic and demographic conditions exist that make any of
the forecasts between the MH and ML energy forecast very likely. Forecasts between the
MH and high range, or between the ML and low range are less Ukely. A dramatic change
in economic, demographic, or consumer choices and behaviors would be needed to
produce a forecast that is above the high or below the low energy forecast

Hlectricity price is an important component of the forecasting model. Electricity prices are
assumed to increase slightly more than the rate of inflation in the high forecast case, and to
increase less than the rate of inflation in the low forecast case. The MH and ML forecasts
assume price increases at about the level of inflation. Price elasticity was not used to
reduce the high forecast and increase the low forecast. That would have reduced the range
of futures for planning. The Company believes that it is important to test the portfolio over
a wider range of load growth.

Once the system wide forecasts for electricity sales have been detemiined, the Company
considers system losses (i. e., the efficiency of getting electricity from the point of
generation to the customer) before calculating how much energy must be generated to meet
peak levels of electricity need. Historic load factors are used to develop the forecasts of
peak usage for winter and summer.

The forecast methodology resulted in four forecasts with 20-year growth rates for energy
of 0. 5 percent in the low case, 1. 7 percent in the ML case, 3. 1 percent in the MH case, and
4.0 percent in the high case. The peak forecasts result in very similar growth rates for the
four forecasts. The growth is forecast to be slightly higher in the early years than in the
later years, and to be slightly higher for the Utah Division than for the Pacific Division.

Table 2-1 shows key information from the forecasts for energy, winter peak, and summer
peak. For each of these three measures, it indicates the system level at the end of the
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planning period m 2011^, the total added to the system, and the annual average additions.
!"_theJOW<case' 52°. MWa are added ?verthe 20 years, and the winter and summer peaks
gT°wb,y.654and 661. Mw> respecrively. In the MH case the system grows by 4030 MWa
to 9453 MWa by 2011. In the high case, the system more than doubles. 5910 MWa are
added over the 20 years, and the winter and summer peaks increase by 7808 and 7478
MW, respectively.

For each ofAe four forecasts, annual sales by customer class and state,
andenergy forecasts by state> are contained in the Load Forecast Technical ACTwncUx. Tlie
methods used to develop these forecasts are summarized below and described in
detail in the Technical Appendix.

Input: The VariaMp'c

Eronomicand^demographic assumptions are two key factors in determining the forecasts.
^ other changes, usage of electricity usually increases as economic activity mcreases

mtheregi0"- Howeyer>that parallel relationship can be distorted by changes in the pric
electricity, the price and availability of competing fuels, changes in the nature of

economic activity, the level of conservation and the rate at which buildings and enerev^
using appliances are replaced. All of these variables are factored into the forecast

^Company uses nadond economicand demographic assumptions from Data Resources
), a national research Company. DR[ provides three possible forecasts for~the'nationai

cconomy (optimistic'(:UITent trend.an.d pessimistic). Differing assumprions'about regic
economic growth are combined with these national assumptions to produce each of'thl'four
forecasts.

T,h^third_maJOT. factor in forecasting future electricity sales is anticipated consumer use:
appliances will customers want and how will they use them^"" The

Company predicts the level of use for each of its four customer segments: TesidentiaL
commercial, industrial and "other. " - o---. ---... ".,

Eac:h, cust°mer seSment uses electricity in specific ways; i.e.. each has panicular end uses
''l. -FOTexample' residentla1 customers use electricity pnmaniy~for"

and water hearing. " Commercial customers mainly use elec'ttidty"for"Ufihting''Md
customers use it for processing.

Xo_predict_the overal1 Ievel offuture electricity use for any one customer segment, the
looks at how the customers in that sector use electricity and howmuch°eTectncit

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 wiU be equipped for that end use in the
future (the penetradon level);

3) How much electricity is currently consumed (level of use) for that activity;
and

4) How electricity consumption for that activity wiU change in the future.
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Key Forecast Information

Table 2-1

en

Forecast

Low

Energy
Growth

Rate

0.5

Med-Low 1.7

Med-High 3.1

High 4.0

Total System Total Annual Ave.
MWa Energy Energy

at 2011 MWa Added MWa Added

5, 595 520

7,040 1,912

9,453 4,030

11,460 5,910

26

96

202

296

Total System Total Annual Ave.
Winter Peak Winter Peak Winter Peak

at 2011 MW Added MW Added

7,241

9, 194

12,405

15, 120

654

2,463

5, 350

7, 808

33

123

268

390

Total System Total Annual Ave.
Summer Peak Summer Peak Summer Peak

at 2011 MW Added MW Added

6,801 661

8,642 2,365

11,770 5, 181

14, 315 7,478

33

118

259

374
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Residential Load

In the residential sector, the Company predicts the anticipated consumer usage for 14 end
us^s_ofelect"city: space heat: water heat> electric ranges, dishwashers, electric diyers,
refrigerators, Ughting, air conditioning, freezers, water beds, electric clothes washers, hot

i, well pumps and residual usei. Air conditioning can be central, window or
evaporative (swamp cooler).

For each end use, the Company looks first at saturation levels (the number of customers
?5j ^-f'?-. ?l^end use)^ld how those saturation levels may change with demographic
Md economic changes. The saturation level for each end use is estimated based on
Company survey infomiation. Then the Company detemiines the penemtion level: given

economic ̂ and demographic future assumptions, how many new households are
expected, to adopt that enduse. in the f"ture?/_ In addition, how many houses'whi~ch
currently have that end use are being demolished? Historic information is used to estimate
the demolition rate. Some appliances may be replaced several dmes before a home is
demolished. ^ The shorter Ufedine of various appliances comparedto the Ufedmeofahome
is considered in determining Ae number of customers who use electricity for each end use.

The numbers of new and existing customers using electricity for a certain purpose are
detemrine the total number of customers for that end use.

^h.e. ?<??i'a^. !he?_Ioolcs at levelof use- The projected level of kWh consumption for
space and water heating in existing homes is'based on historical mformation. '"'fhe
projections of kWhs needed for appliances are estimated based on historica] data and
accepted institutional, industry and engineering standards.

Two additional factors are considered in the projections of usage for space heating:

1) ^ Avsilabilitv^of wood hear In some parts of PacifiCorp's service teml
(predominantly Ac Pacific Nonhwest), significant numbers of customers have both
elecnic and wood heating equipment. The displacement of electn7c~space'heat'
wood space heat is considered in projecting future consumption levels.

2) ^ Mp(l?I ppnservaripn pr enerev stanriarrl<. If a state has enacted
3, or is expected to enact standards such as Oregon's Model ConservatiSn

Standards, the projected space heat usage for that state is adjusted. For states that
have not enacted model conservation standards, the present energy standards are
assumed.

T.h^. ^ec:¥ri-nAm0^1 assumfs that most aPPUances will become more energy efficient
over time, because of known changes in technology and government standards.

The model also includes an estimate of the level of conservation that might occur for each
end use. The forecast of how much energy residential customers wiU need in the future
considers how^ much conservation they will be performing on their own initiative. This
level of other DSR acquisidons is different for each load forecast level.
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The end result of all these calculations is the projected level of electricity usage expected
from residendal customers. This is the "residential forecast" used in developing the total
system load forecast

Commercial Load

Commercial usage is projected for each of 12 categories of commercial customers swved
by PacifiCorp. "Those categories are: CommunicationsAJtiIiries/Transportation; Food
Stores; Retail Stores; Restamants; Wholesale Trade; Lodging; Schools; Hospitals; Other
Health Services; Offices; Services; and miscellaneous. Growth in employment reflects
economic health and is the major detenninant of how much commercial energy use
increases. Changes in employment drive changes in square footage, which is a major
driver of commercial energy requirements.

The Company forecasts, on a kWh usage per square foot basis, the level of usage for seven
end uses: space hearing, water heating, spaceCooling, ventilation, cooking, lighting and
miscellaneous uses. Saturation and level of use are calculated for each end use; these
numbers are then factored together to predict future usage for each commercial end use.

The saturation levels and usage per square foot for each of the commercial end uses have
been estimated using data from commercial surveys, commercial customer consumption
data, and engineering estimates. Usage per square foot for existing buildings is based on
1990 levels. Usage per square foot for new buildings has been estimated using
engineering models and assuming current practices.

As with the residential sector, the forecasted usage for the commercial sector considers how
much conservation commercial customers will be perfonaing on their own initiative.

The result of these calculations is a forecast of the kWhs needed to serve commercial
customers. That commercial forecast is used in developing the total system load forecast.

Industrial Load

PacifiCorp's industrial customers represent a large number of firms and industries. They
are a heterogeneous mix of customers representing industries with widely divergent
electricity consumption characteristics per unit of output. Accordingly, the industrial
customer segment has been broken into 14 relatively homogeneous categories: Coal
Mining; Oil & Natural Gas Exploration, Pumping, and Transportation; Non-Metallic
Mineral Mining; Food Processing; Lumber and Wood Products; Paper and AlUed Products;
Chemicals and Allied Products; Petroleum Refining; Stone, Clay & Glass; Primary Metals;
Electric Machinery; Transponation Equipment; a general manufacnning category; and other
mining. The forecast for a given industrial segment is not broken down into end uses
because industrial customers in each segment tend to use electricity in the same way,
although individual plant processes may vary.

Since employment is a measure of genera] economic health, it is used as the foundation for
the industrial energy forecasts. Historical relationships between industrial consumption
and employment for each industrial category are reviewed for efficiency changes and then
used to estimate electrical needs in the future.
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As with the residendal and commercial sectors, the forecasted usage for the industrial sector
includes an estimate of the level of conservation that might occur. The forecast of how
much energy industrial customers wiU need in the future considers how much conservation
those customers will be perfomring on their own initiative.

These calculations produce a forecast of the kWhs needed to serve industrial customers.
That forecast is the level of industrial load used in developing the total system load fmecast.

^Ll<i?. ?t^s??^f?r. othey. s?lElllercat^g°ries-ofcust?mers (such as "rigation, highway
lighting, street and area lighting, etc. ) are forecast in a way similar to the industrial
customers.

OtttpHt; The Forerastf

The low, ML, MH, and high load growth projections for the system are shown on the
pages.

The most probable future growth lies between the ML and MH forecasts. However.
broadening the range of forecasts to include higher and lower possibilities, the Compan'v is

to achieve a 90 percent confidence level in its projections - i.e.7there is'onfv'arane m
ten chance that the future electricity consumption wiU h'e outside the boun^ ofdi^hlE ti'and
low forecasts.

For each of the four categories (high, MH, ML and low), three pieces of information are
forecast:

Annual energy sales (how many kWhs the Company is expected to sell;

Winter peak sales (the highest level of demand that would be needed durii
the winter months); and

Summer peak sales (the highest level of demand that would be needed
during the summer months).

The annual forecasts are adjusted for system losses. Then, historic load factors are used to
develop monthly peak forecasts. The historic load factors are based on three yems of the
merged Company coincidental peak data (the load for each state at the nme'the:
occurs). Presently, the information needed to develop coincident loadfactors'is'avaifabTe
only at the state level. The Company is working to develop the infoimation~needed"to

, load factors for each class within each state. The load factors waFbeuDdated'e'acii
year as more data becomes avaUable, including the impact of future DSR programs^

Graph 2-2 shows the four 20-year forecasts for energy. Graph 2-3 shows the results for
winter peak, and Graph 2-4 shows the results for summer peak. Each onemdicates" the
degree to which the forecast differs from the Company's existing system"In'this~contex^
the base resource system includes the system as it exists today ,"and known'chaiiges'to'it
during the 20-year planning horizon.
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FOSSIBI,F, FUTURES. SFF.NARins

Although the forecasts cover about 90 percent of the possibilities for future load levels.
they assume no major changes in the existing institutions and policies that affect power
supplies. The scenarios are intended to help the Company plan its resource management m
the event of a situation not encompassed by the range of tfie four forecasts.

The^scenanos allow the Company to test the flexibUity and adaptabUity of the resource
portfoUo. The implied question is: "If this major external event were to occur, would the

resource portfolio provide enough options and flexibility for PacifiCorp to
respond with^cost effective solutions?" The scenario analyses indicate the different
and riming of resource decisions under different conditions. The key is not whether the
Company could respond, but how it would respond to minimize costs to the Companv and
pnce impacts on customers.

.
^%i.?eJ15i? -of-. its RAIk?pp Advlsory Group, the Company evaluated a long list of

p^ssible^ttends md events that would have a major effect on electricity supply md demand.
trends and events were eventually_ narrowed to four major poYsibiUtTer"Thrs

narrowed list was discussed with the RAG group, and modified" "The fmaHist"of four
scenarios was broadly supported by the group: The type of event modeled'in'onescenmo

easily occur simultaneously with the" type of event modeled in another scenano.
r, in the interest of Umiting the total number of futures, each~with~itsown~resom:ce

lan, the total was limited to four scenarios.

The first scenano - electnfication -- alters the level of load growth above the forecast for
case. The other three scenarios use the MH forecas?of loads, and'al'ter either the

existing system or the ponfolio of resources available to meet future needs. To'stav'withm
a range of the most likely futures, the load growth level to use for the'other three'scerian'os
was narrowed to either the ML or the MH. "The MH forecast was selected "because'tfie"!^
^^?-s ^JT^. additional resources that the scenarios would-cause"very~fewresourre
changes, and the results would not be very useful. The fourscenanos'seIe'Med'for'anal'v's^
were:

1) EIectrification.

2) Loss of resources.

3) High gas prices.

4) C02 tax.

Electrification

T-^El!ctrif?, c^ti,on s^enari. ° affects the level of load growth, but does not change resource
costs or availability from those used in developing resource plans for the four fOTecasts7Yt
assumes that major breakthroughs in the cost effectiveness and envu-onmental benefits of
using^electricity^in certain sectors could boost usage higher than the levels indicated'bv'the
^h. f^c^.s!_??r-e-xam?l?\some studies h^ve. suggested Aat increased useofeiecriclty
-^?-°?^PU _rp^l.car?_ ':e, e?lissions of air. pollutants and C02. Higher elecricity
consumption might also result because electricity can increase energy efficiency or
productivity in many applicadons.
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Electrification could include changes in any of the following areas:

* Increased use of electricity in the industrial sector;

* Increased use of electric vehicles (EVs) in the residential and commercial
sectors;

Increased electricity use in the residendal sector in the Northwest because of
environmental regulations on wood stoves;

. Indoor air quality concerns leading to more venriladon equipment; and

. A growing percentage of new energy customers using high efficiency
electric heat and air conditioning rather than other fuels.

What might cause the electrification scenario to come about?

Industrial customers could adopt more electrotechnology to increase productivity and
efficiency. The Company's customer service philosophy promotes electrotechnologies that
offer such benefits to the customer. Some industrial customers might turn to electrification
as a way to reduce pollution. Increased use in the industrial sector could add as much as
two million megawatt hours to the company's load levels within five years, and five million
megawan hours by the end of the 20-year planning horizon.

Increased use of electric vehicles (EVs) could result from legal mandates to reduce pollution
in high traffic areas and lessen American dependence on foreign oil. The total life cycle
operating and capital costs for EVs are now only about four percent higher than the
comparable costs of traditional gasoline powered vehicles. The Electric Power Research
Institute (EPRI) estimates there will be seven million on American roads by 2005, with
about two million electric service vans in use. EPRI estimates that each will use about as
much electricity as one new residential customer - an average of 30 kWh per day or 10
MWh per year per vehicle. In PacifiCoip's service area, most would likely be in the Salt
Lake City area because that is the largest urban center served by the Company.

The major market for electric vehicles is California, where legislation has been passed
requiring 10 percent of all cars sold in the state by the year 2000 to be non-polludng. If the
market there grows significantly, electric utilities in California would need to acquire
additional power to meet the need. Some of that power could come from the wholesale
market, creating increased wholesale sales opportunities for PacifiCorp.

Environmental restrictions on wood stoves could result from concerns about air quality.
Wood stoves are used primarily in the Northwest. Such restrictions would prompt many
wood stove users who also have electric heat to rely primarily on their electric headng
equipment instead.

Higher efficiency standards and tighter building codes will lead to a greater need for air-to-
air heat exchangers and other high efficiency ventilation equipment. At the same time,
higher efficiency houses would reduce the amounts of electricity used for hearing. These
changes could make some gas line extensions uneconomic. Natural gas suppliers might
decide that it is not cost effective to extend gas lines to these highly efficient structures,
which would mean more new customers turning to electric heat.
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Loss of Resources

Various regulatory or legislative changes could cause the Company to lose some of its
resources. For example, the Company could lose access to, or flexibility in the operation
of regional and Company owned hydroelectric facUides, due to concerns over the viability
of certain fish populadons.

The loss of resources scenario assumes fish concerns would affect both capacity and
energy. For capacity, the assumptions were changed regarding PacifiCorp's contract with
BPA for purchase of peaking capacity. The purchase is currently scheduled to be at 1100
MW in 1992, to increase by 100 MW per year until it reaches 1400 MW, and then to
remain at that level throughout the planning horizon. The loss of resources scenario
assumes the BPA capacity contract would be limited to 1100 MW throughout the planning
horizon.

For energy, the assumption was changed regarding the size of the energy margin needed
for prudent operations. If the Company were forced to rely less on its hydro resources for
load shaping, more of its thermal resources would have energy available that could not be
shaped, and would therefore be less usable. Therefore, the amount of energy capability
above that required to serve loads would need to be increased. Most of the runs included a
planning margin of a minimum of 150 MWa above the load forecast. That ininimum
margin was increased to 300 MWa for the loss of resources scenario.

Hi h as Prices

This scenario is based on the assumption that natural gas prices are higher than in the other
cases. In the base cases, gas prices begin at $1.65/mmbtu, escalate through 2011 at DRI's
forecasted rate (9.94 percent nominal, 4.61 percent real), and at the rate of inflation (0
percent real) after 2011. Under a higher gas price assumption, prices would begin at
$1.95/mmbtu, escalate through 2001 at DRI's forecasted rate, and continue to escalate
through 2045 (the last year for the lifetime of any added resource) at 8.63 percent nominal,
3. 36 percent real.

A large portion of future cost effective resources for the Company will be gas fired, for
both peaking (SCCTs) and energy (CCCTs and cogeneration). Their cost competitiveness
with other resource alternatives will depend on gas prices. Therefore, it is prudent to
anticipate higher gas prices, and anticipate the resource changes that would need to be made
to accommodate higher gas prices.

C02 Tax

This scenario was developed to address the future risk of a C02 tax on fossil fuels, which
would arise from the current concerns about global wanning. It assumes that a major
national and international commitment is made to reduce carbon dioxide emissions.
Various tax levels were discussed by the RAG group. A consensus was that $30/ton is an
amount that is frequently discussed, and is large enough to make a difference in resource
priorities. Therefore, this scenario assumes that a federal law is passed which taxes C02
emissions at a rate of $30 per ton. This scenario increases the fuel cost of the new resource
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alternatives that rely on fossil fuels by $30/ton of C02 emissions beginning in 1996, and
escalates the tax each year thereafter at the rate of inflation. The added costs for coal
generated power would likely cause some shifting in the priorities among the new resource
options in the company's portfolio.

POSSIBLE FUTURES: SENSTTTVmP.S

Eighteen sensitivities were examined to investigate the potential impact on resource
planning of oAer uncertainties, beyond those included in the scenarios.

Environmental Sensitivities

A group of four futures were examined which add external costs to the costs of resources
available to the Company. Externalities are the impacts one activity (electric power
generation) would have on other activities (primarily the environment tod human health)
that are not priced in the marketplace. PacifiCorp understands the growing concern among
policy makers and the general public that the effects of environmental extemalides need to
be recognized in resource planning.

PacifiCorp, with the aid of its RAMPP Advisory Group, developed a range of costs for
identified pollutants to be applied in sensitivity cases. Although Ae Company recognizes
that these costs may have some impact on resource priorities, it does not believe any one of
these cost levels is d]£ appropriate one to use in resource planning. They are used in the
analyses to provide illustrative infonnation to the Commissions. Four cost levels were
used, as follows:

S02
NOx
TSP
C02

Level 1

$1000/ton
$ 100/ton
$ 200/ton
$ 5/ton

Level 2

$2000/ton
$4000/ton
$3000/ton
$ 0/ton

Level 3

$2000/ton
$4000/ton
$3000/ton
$ 10/ton

Level 4

$2000/ton
$4000/ton
$3000/ton
$ 30/ton

Four sensitivity cases were developed, each one using one of the four external cost levels.
An additional sensitivity combined external cost uncertainty with gas price uncertainty, and
assumes external costs aUevel three with the higher gas price assumptions used in the high
gas pnce scenario. All five sensitivities used the MH forecast for projected load growth,
and the same ponfolio of resources as for the forecasts.

Other Uncertainties

The Company also examined a number of other uncertainties related to resource
perfomiance and cost. These used the Nffl forecast for projected load growth. Two
sensitivities address renewable resources. One assumes that ati renewable resources cost
?_^.e^e-n!^?s-^an-A^y ?°in the ot?*er cases' and one restricts resource selections by
removing coal and gas-fired resources (except for cogenerarion and solar with gas back-up)
from the portfolio. Two address the uncertainties associated with acquiring DSRs. One
?J.S.U-I?SS-t!l^I^SR,acquisiti<?n is. 30.p.???nt hiSher. and another assumes it is 30 percent
lower than the level assumed in the MH forecast plan. Two address resource uncertainty.
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One assumes the Company's thermal power plants operate 10 percent less than they
currently do. That sensitivity is intended to model the circumstance in which, for whatever
reasons, the Company might be unable to keep its coal plants running at their current high
operating availability. Another sensitivity assumes the Company uses average water
condiuons in its planning rather than critical water conditions, as m the other cases.

Load Growth Uncertainty

Load growth uncertainty is perhaps the most difficult uncertainty in resource planning.
Introducing unexpected changes in load growth is one way to test the Hexibility of different
resource strategies. The Company tested load growth uncertainty with seven sensitivities.
The first five assume that for the first seven years of the planning horizon, the Company
expected one level of load growth, but experienced a different, actual level. After seven
years, planning began assuming the actual level of load growth. In reality, the Company
would respond sooner than seven years if actual load growth was different than expected.
However, if a shoner dme frame had been used for this analysis, the results would not
have been as informative. The last two sensidvides assume load growth increases for a
shon time and then returns to a lower level. The cases tested were as follows:

1) ML load growth expected, low growth occurs;

2) ML growth expected, MH growth occurs;

3) MH growth expected, ML, growth occurs;

4) MH growth expected, high growth occurs;

5) High growth expected, MH growth occurs;

6)__ MH growth expected, high growth occurs from 1992 through 1998, then
MH occurs from 1999 through 2005 (while the Company expects continued high
growth), then MH occurs as expected from 2006 through 201 1;

7) MH growth is expected but high growth occurs from 1992 through 1996;
then MH growth occurs from 1997 through 2011, as expected.

All of these potential futures provide a wide range of uncertainties, and allow various
resource strategies to be tested. The next chapter describes the portfolio of resources which
can be used to meet the resource needs of the potendal futures.
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Chapter 3: Portfolio

PORTFOLIO

£?^-f?^??p_m?y choose from a number of alternatives to meet future electricity needs.
These alternatives are grouped into three categories: the existing system, demand side
resources (e.g., conservation or energy efficiency) and supply side resources (e.g., wind,
combustion turbines, etc. ), ^r^-------v-t, -, .. -,

Iin-evaluating the flt Pf a particu!.aT resource, PacifiCorp considers the eight principles
described in the first chapter as weU as oAer characterisdcs:

ost and Retail Price Im act. Resources should help the Company minmrize costs
and keep customer prices as low as possible.

?^-?!de. _ .rvic :.. Resourc:es which improve the Company's ability to provide
reliable service to its customers are more valuable.

Effici?n<;y ̂Resources should provide opportunities to increase either system or
customer efficiency.

Environmental Res onsibilit : The benefits of minimal environmental impact are
weighed with other considerations.

Flexibility;^ Resources are more valuable if they can be acquired in small
increments, have short lead rimes, lead times that can be adjusted, and low capii
investment.

Diyersit j ̂ A resource plan should contain a variety of resources, which includes a
variety of fuels.

D namic Balance: An economically efficient balance of resources over need
reduces risk and allows the Company to effectively respond to uncertainties, ft is
wise to acquire resources in increments that keep the level of resources close to a
dynamic balance.

?-^Y?^ll-?-n-:-_T^km. g_adYa''t?ge. of new opportunities and encouraging new
technologies are two ways in which innovation is demonstrated in the portfoiio.

Dis a chabilit : Resources which can be dispatched when needed to meet the
Company's capacity needs should balance baseload resources. The'more'conffoi
??^o!"p^"y J?as .?ver dispat(:hclf a resource, the greater the value that panicuiar
resource has for the system. The value of Such" control for any onerresou~ree
depends on numerous elements, including but not limited to the resource iocation.
size, operating and maintenance costs and how quickly it can respond to changfi
load levels.
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Fit: Each resource is evaluated on how well it enhances the value of the existing
system.

Lost Opportunity: Some alternatives can only be acquired cost effectively within a
specific time, after which they become much more expensive or unavailable. For
example, it is more cost effective to build energy efficiency into a new home than to
retrofit that home to the same efficiency at a later time. In addition, some
opportunities for cost effecdve purchases or acquisitions may be available only
within a limited time frame.

This long list of considerations illustrates the difficulty in modeling resource planning.
Many of these considerations are not yet successfully modeled, and judgment must be used
in developing resource plans.

To be able to compare diverse resources, a life-cycle cost approach is used. The cost of
each resource per unit of energy provided is expressed in mills (tenths of a cent) per
kilowatt hour on a real levelized cost basis. The cost to the system after new resources
have been added is also examined. 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.

Integrated resource planning compares demand side resources (DSRs) and supply side
resources on a consistent basis. However, there are differences in how these two types of
resources are acquired. For supply side resources, the utility pays all the costs, such as
capital investment, fuel, and operation and maintenance expenses. The sum of these
expenses is referred to as the total utility cost. 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. The sum of both what the utility pays and what the customer pays equals the total
resource cost (TRC) for a DSR alternative. In some cases, there are non-energy benefits
such as operational savings, or maintenance costs associated with the conservation
measures. The net present value of these costs or benefits are included in the TRC. The
TRC is used as one criteria to evaluate the relative merits of one resource plan compared to
another.

EXISTING POWER SYSTEM

To quantify future resource requirements, the Company first determines how much
electricity it could produce from its existing power system. In this report, the term
"existing power system" refers to those PacifiCorp resources that are already on line, as
well as known changes for the planning horizon. Tables 3-1, 3-2, and 3-3 show the
components of the existing system, and expected changes to it over the 20-year planning
horizon for energy, winter peak, and summer peak, respectively. Some known changes
increase the power available from the existing system. Examples are current wholesale sale
contracts which expire, resources from qualifying facilities (QFs) which will come on line,
and system efficiencies which will be in place. Other known changes decrease the power
available from the system (e. g., the expiradon of current wholesale purchase contracts).
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The Existing System
Table 3-1
Energy (MWa)

This table shows year by year changes in the resources
contained in the existing system such as thermal
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PacifiCorp - RAMPP 2
The Existing System
Table 3-2
Winter Peak (MW)
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This table shows year by year changes in the resources

contained in the existing system such as thermal upgrades,
s stem e ciencies, andBPA ok urchase increase.
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The Existing System
Table 3.3
Summer Peak (MW)

This table shows year by year changes in the resources
contained in the existing system such as thermal upgrades,
s stem e ciencies, BPA eak urchase increase.
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The net energy resources in the existing system are at the same level at the end of the
planning period as they are at the beginning, although there are year-to-year changes, and
individual components change. The amount of energy available from the thermal plants
will increase from 5634 MWa in 1992 to 5844 MWa in 2011. The hydro system will
contribute less power, due to decreases in the Company's rights to power from the mid^
Columbia resources. Existing purchased power contracts will expire over theperiod. QF
contracts will increase slightly, as known resources come on line. Efficiencies will
increase, reducing the need for other new resources.

The resources available to meet the winter peak CTable 3-2) increase over time. The system
can provide 8233 MW of avaUabIe resources (after subtracting the reserve requirement) for
the 1992 winter peak, which grows to 8362 MW by 2011. Different components increase
or decrease over the 20 years. The thermal system increases from 6350 to 6892 due to
system efficiencies. The hydro system decreases due to a reducdon in the Company's
rights to the mid-Columbia output. Purchased power decreases. The Bonneville Power
Administration (BPA) peaking contract ramps up early and then remains at 1400 MW. QF
contracts increase sUghtly, and other system efficiencies of about 280 MW are planned.

The resources available to meet the summer peak fTable 3-3) decrease over time. Most of
the components increase: thermal plants, BPA peaking contract, QF contracts, and system
efficiencies. However, the decreases in hydro and purchased power are larger. Summer
capacity from available resources decreases from 8553 MW in 1992 to 8062 in 2011. Both
winter and summer capacity available from the existing system increase from 1992 through
1995, and then decrease.

PacifiCorp recognizes that emerging issues (such as implementation of the 1990 Clean Air
Act and growing concern about the viability of fish populations) could have an effect on
how much electricity the Company's existing system will be able to produce in the future.
The Company did not include in its modeling any major changes in its base thermal or
hydro capabilities. Those uncertainties are addressed in the scenarios and other
sensitivioes.

Characteristics of the System

PacifiCorp's existing system will continue to be the primary source of power supply for
meeting customers' future needs. Current energy requirements are met by about 82 percent
coal generation, 7 percent company-owned hydro, and 11 percent from power purchases.
About 65 percent of the Company's capacity comes from from company-owned thermal
generating plants, 10 percent from hydro generation, and 25 percent from power purchases
(largely hydro-based). The Company's peaking resources are used by the system in all
months of the year, and the energy-retura requirements of the peaking contract with BPA
means that the cost difference between on-peak and off-peak is relatively small.

RAMPP-2 considers power that will be exchanged and acquired under agreements with
Arizona Public Service and Colorado-Ute Electric Association to be part of the existing
system. Those agreements are described later in this section.
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Additions to the Existinv System since RAMPP-1

From 1989 through 1991, PacifiCorp gained additional resources through various
efficiency improvements on the thermal, hydro, and transmission and distribudon systems.
Thermal plant capacity upgrades achieved 76 MW of capacity, availability improvements
added 58 MWa, and changing maintenance practices added 200 MWa. On the hydro
system, 2.2 MW were added through increasing the efficiency of equipment. On the
transmission and distribution system, 1.2 MWa was added through efficiency
improvements, including conservation voltage reducdon.

In addition, the system added Cholla 4 at 350 MW and Gadsby 3 at 97 MW. Craig and
Hayden add 243 MW, Gadsby 1 and 2 wUl add 131 MW, and APS combustion turbines
(CTs) will add 150 MW. All of these are assumed as additions to the existing system
during the planning horizon.

Thermal and Hydro Power

The company's mix of thermal and hydro power contrasts with the Pacific Northwest's
regional resource system, which is dominated by hydroelectric generation. Almost all of
facifiCorp's coal-fired generation is produced at plants located adjacent to coal mines.
These coal plants have low operadng costs. Therefore, they are used as baseload plants,
i.e., they are run fairly continuously at high output levels. Hydro resources are used to
respond to daily, weekly and seasonal fluctuations in load. The Company can conduct
maintenance on its themial plants when hydroelectric power is more available.

By the end of the 20-year planning horizon, a few of the company's hydro and thermal
generating units will be 35 or more years old. PacifiCorp plans to extend the life of
existing generating plants as long possible, unless new-or improved technology
demonstrates that extending the life of existing plants is not cost effective. The company s
current maintenance activities and improvements are aimed at cost effectively extending the
operating Ufe of its plants. Major components will be replaced over time if the replacement
is cost effective. Additionally, heat rate improvements will condnue to be one of the
Company's primary goals.

Power Contracts

Since RAMPP-1, PacifiCoq) acquired existing generating facilides from two western
utilities. It has completed a generating unit acquisition from Arizona Public Service
Company (APS) and a related set of power transactions. It has acquu-ed certain generating
assets of the Colorado-Ute E^ectric^Associadon, and made related'agreements mth Public
Service of Colorado and Tri-State Generation and Transmission Cooperative.

Arizona Public Service

In September 1990, PacifiCorp and APS entered into a series of contracts to help their
systems operate more^fficiently and take advantage of the diversity in their loads and
generating facilities. The contracts included the purchase and operation of a generating
plant; the sale and exchange of firm power; cooperative development of transmission
facilities and exchange of transmission services. The contracts have received regulatory
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approval from the Arizona Corporadon Commission and FERC. The agreements became
effective in July of 1991.

The agreements with APS affect PacifiCorp's power system in several key ways. Under
an "Asset Purchase and Power Exchange Agreement, " PacifiCorp has purchased the 350
MW Unit 4 of the Cholla generating plant in Arizona, and has secondary rights to 200 MW
of power produced by existing APS CTs.

If Cholla 4 is not operating, and APS does not need the output from these CTs, the CT
output will be available for PacifiCorp to use. This 200 MW is not included in the existing
system, because its availability is too uncertain. In addition, APS will install new CTs
with 150 MW of capacity that will be owned by PacifiCorp. APS will have secondary
rights to use these new CTs. APS will operate the facilities for PacifiCorp and PacifiCoqi
will pay the costs of operation.

Under a Long-Term Power Transactions Agreement, which extends through 2020,
PacifiCorp will sell finn power to APS during the summer peak season, and APS will
make finn supplemental energy available, which PacifiCorp may purchase.

The May to October sale to APS of 175 MW may be increased at APS' option, up to 350
MW between 1996 and 1999. Energy deliveries are based on a 50 to 70 percent load factor
for the term of the Agreement. After 1995, APS also will have the option of converting all
or pan of its purchase to a one-for-one seasonal capacity exchange with PacifiCoq) (i. e.,
the two utilities would trade an equal amount of power during their complementary peaking
periods). APS is required to make 125 MWa of supplemental energy available to
PacifiCorp each year. PacifiCorp has the right, but not the obligation, to purchase all or
pan ofAat energy, and will do so if such purchase benefits PacifiCorp's customers.

Until the existing transmission is upgraded, PacifiCorp can transmit a maximum of 350
MW on APS transmission system to specified locations.

Colorado-Ute Electric Association

PacifiCorp has purchased 243 MW of generating assets from four power plants formerly
owned by the Colorado-Ute Electric Association, a utility which was in bankruptcy
proceedings. Under an associated agreement, the Company will sell 176 MW of power
under a long-term agreement with Public Service of Colorado, which will supply service
to some of Colorado-Ute's former customers. PacifiCorp also has a 50 MW 'seasonal
exchange agreement with Tri-State Generation and Transmission. This exchange allows
Tri-State to take deliveries at a 70 percent monthly load factor from PacifiCorp in the
summer period (April-September), and return the energy in the winter period (October-
March). These arrangements were approved by the bankruptcy court on February 7, 1992.
On April 15 FERC accepted the contracts for filing, and operations under these agreements
commenced on that date.

System Efficiencies

RAMPP-1 identified several system efficiency improvements which could increase
PacifiCorp's base system of resources. Resource efficiency improvements are included in
RAMPP-2 as part of the existing system in each year of the planning horizon, because the
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Company plans to pursue them regardless of the rate of increase in electricity sales.
Included are improvements to the company's thennal plants, hydro plants, transmission
system, disribution system and conservation voltage regulation. Conservation voltage
regulation (CVR) means electricity load is reduced by reducing the voltage supplied to the
customer. ^ Lower voltages, while still within the range of common operating standards
(114-126 V), can du'ecdy reduce the amount of electricity used or increase the efficiency of
some appliances. CVR can produce these benefits without dropping below 114 volts on
shon feeders. PacifiCorp has conducted a pilot study in the area of Corvallis, Oregon, and
has pursued CVR in areas of California where it is cost effective. There are, however,
some risks: CVR can reduce the quality of electricity for computer and process controi
equipment and can create operating problems for PacifiCorp's distribution system.

Thermal plant improvements increase the capacity, energy and/or efficiency of the plant.
Additional capacity of 147 MW will be added to'the exTs'dng thennal system dunng-the
Panning horizon. Hydro plant improvements are expected to add 10 MWa and 87 peak
MW. Transmission and distribution efficiency improvements are expected to add 74 MWa.

Influences on the System

PacifiCorp considers a number of additional factors in evaluating the potential for each
resource alternative. These factors that influence the system are described below.

Pacific Northwest Coordination Agreement

PacifiCoip is one of 15 power generating utilities that share in the Pacific Nonhwest
S??.r^1?!io.n. ^§reeSen wit!1, th£ u's- .Blu'eauofR?clamation, the U.S. Amiy Coips of
Engineers and the Bonneville Power Administrarion. That agreement provides for
coordinated operation of the hydroelectric dams on the Columbia River and other
Northwest nver systems, so they collectively produce maximum power at maximum
efficiency. Panicipants must meet requirements for flood control, imgation, recreation,
.̂ .?.?^snan^visation before power can be generated. The Agreement iimits die ways
in which PacifiCorp can use the hydro resources to meet its load requirements. The 1964
Agreement will expire^in 2003. PacifiCoq) has entered into negotiations which would
facilitate continuadon of that contract.

Transmission

PacifiCoip's bulk power system can be represented by several distinct load/resource areas.
2?-e.1I??fI5i-s?2^s^sten?. ! ns wyomi"S. Utah and the Pacific Northwest has in the past
provided PacifiCoqi with oppbnunities to acquire new resources which can easiiv be
integrated inm the existing system. The interconnections within the system have "also
allowed the Company to take advantage of the load and resource diversities between the
?^li.^-^I?-ll_^t_a"^.ROCky,M,ountal" andDesert Southwest areas. BytakTng'advmtage
of^these interconnections and diversides, the Company has increased system operatii
efficiencies beyond those already achieved by the Utah Power/Pacific Power mergu-.

H°wever, the transmission system has capacity constraints which limit the flow of power
!?-t^e,^-?.el^ain_loa(? an? resource aTeas- Planning for resource additions must recognize
these limitations and, where appropriate, point to logical transmission improvements. At
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present, resources exist on the east side of the system that could be more completely
utilized in the west if more transmission capacity were available. Transmission plans are
being developed to increase the capacity to move additional resources from east to west.
The transmission that wUl be required will be very site dependent. The Company is now
invesrigatmg its short- and long-term transmission capability and requirements and
developing a long-term transmission plan. The plan will enable the Company to better
evaluate the appropriate geographic locadons for specific resources.

Peak and Energy Reserves

All utilities must maintain a margin of resources above loads to assure system reliabUity in
spite of generadng unit outages and other future uncertainties. PacifiCorp sets its reserves
for forced outages based on studies by the Northwest Power Pool and the InterCompany
Pool (ICP) in accordance with inter-utility reserve sharing agreements. The Company's
1991-92 planning reserve level is 1162 MW. This amount is calculated by summing the
critical peaking period ICP reserve aUocauon for Pacific Power and Utah Power.

The addition of Cholla, Craig and Hayden has increased PacifiCorp's capacity reserve
requirement above the 1162 MW level. The reserve requirement increases with each new
resource acquisition because each addition carries with it a risk of reduced availability. The
modeling for RAMPP-2 assumes that the required reserve margin for the system increases
by 15 percent of the additional capacity provided by each additional resource.

An energy margin is also needed to maintain a dynamic balance of resources. The
Company needs to maintain an economically efficient margin of resources over loads to be
able to manage operating constraints and future uncenaindes. The best balance between
surplus and deficit is determined by economic and strategic criteria. On a planning basis,
the Company tries to maintain an energy margin sufficient to meet two or three years of
growth, while keeping costs reasonable.

Hydro Relicensing

Several of PacifiCorp's hydro generating units will come up for relicensing during the next
20 years. The Company will actively pursue relicensing of these resources, and assumes
in this plan that those efforts will be successful. Any loss of those low-cost resources
would create a hardship for both the Company and its customers. The hydro units and
their dates of relicensing are as follows: Nonh Umpqua (185 MW) in 1997, Yale (130
MW) in 2002, Rogue (40 MW) in 2006, Swift (205 MW) in 2007, and KIamath (160
MW) in 2007, for a total of 720 MW.

Canadian Entitlement

In 1964 the United States and Canada signed a treaty under which the United States paid
pan of the cost of building hydroelectric dams in Canada. In return Canada and the United
Sates would share equally Ac downstream benefits of those dams, measured in kWh. The
benefits included flood Control, irrigation, and hydro regulation. Canada did not
immediately need its half of the downstream benefits, so it sold them to the United States
on a declining schedule under the Canadian Entitlement and Columbia Storage Power
Exchange (CSPE). As of 1998, the half of the power that the U. S. purchases must be
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replaced or returned to Canada. Barly negodations are underway to extend the purchase of
benefits by U.S. parties. Those negotiations involve Canada, BPA, non-federal owners of
the mid-CoIumbia hydro projects, and purchasers of those projects such as PacifiCorp.
The future benefits ajid costs to the Company are highly uncertain. PacifiCorp's capacity
available via CSPE decreases from approximately 96 MW in 1990 to 0 by 2003, and, A'e
Company's return obligation is reduced from approximately 29 MW (off-peak) in 1990 to
0 by 2003.

Flexibility from Wholesale Purchases and Sales

The wholesale market provides added flexibility for the economic implementadon of the
company's long-tenn resource plan. Such flexibility occurs in both'the short-tenn and
long-tenn fmn markets.

On any day, the Company may have more resources available than it needs to meet actual
system loads. Power schedulers seek wholesale markets for this short-term surplus
generating capability to the degree that those sales can help the Company pay its fixed
costs. Similarly, if shon-term reductions in generating capability and/or extreme load
requirements occur, power schedulers will look to the wholesale market to acquire power
to economically meet short-tam system needs.

Long-term power planners look to the wholesale market to meet the long term needs of the
system. Wholesale opportunities can take various forms - lon'g-term wholesale
purchases, sales, exchanges, or a combination of the three.

The Company currently has a number of existing long-tenn wholesale purchase power
conn-acts. Some^f the larger contracts include: Colockum Transmission Company (102
MW); Tn^State Generation and Transmission Association (150 MW); Hanfonl WNP-1
Project (80 MW); and Washington Water Power (150 MW). PacifiCoip has an option with
Tn-State to extend current deliveries of 600,000 MWh annuaUy, for three yeais (1996-98).
RA.MPP-2 does not use this extension as a resource due to unknown pnce and delivery
tenns which must be renegotiated at the time of extension However PacifiCoip has a
good working relationship with several utilities. As a result, although existing contracts
maynot contain extension provisions, the company anticipates the "potential'to quickly
negotiate or extend deliveries on existing contracts; If ̂uch an extension or negotiation
could result in cost effective resources, it could enable PacifiCoip to meet unandcipated
load growth or provide power if other resource options are delayed.

Marketing power on the wholesale market helps Ac Company meet its strategic growth and
revenue requirements by generating revenue and facilitating acquisitions. Revenue from
wholesale sales is passed on as a credit for retaU customers, thereby stabilizing retail rates
and making PacifiCorp's electricity more competitive on the retail side. "Long-term
contracts for the sale of power provide stable revenues when an economic downturn Iffects
[et^_ -a?l short-term secondary sales. Long-term contracts are executed on a take-or-pay
basis with reputable utilides and are not susceptible to swings in the local economies.

PacifiCorps wholesale market can be divided into four separate regions: Pacific
Northwest, Pacific Southwest, Rocky Mountain, and the Desen Southwest. Over Ae next
two to four years^all areas will require addidona] resources with the exception of the
Rocky Mountain Region. As a result of new east side transmission access through Palo
Verde, and additional transmission access through the agreement with APS, PacifiCorp has
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more flexibility to reach the southern California markets. However, comperition for
existing wholesale markets is expected to remain intense in all regions.

DEMAND SIDE PORTFOLIO: ENERGY EFFICIENCY PROGRAMS

PacifiCorp has long been a leader in the development of energy efficiency programs in its
DSR acquisition activity. The Company has particularly focused on identifying and
overcoming the existing hurdles for customers to accept and pursue energy efficiency. In
1979, the Company inri-oduced a "zero interest weatherizadon program" - the first of its
kind in the country - to help customers pay for residendal weatherizadon. In the 1980s,
the Company joined the Bonneville Power Administration in sponsoring a major energy
efficiency undertaking: the Hood River Conservation Project. This project involved
installing conservation measures throughout an entire community and tracking and
evaluating the results. More recently, PacifiCorp has been a strong advocate of new
residential building codes to achieve greater efficiencies. It has had one of the highest
participation rates of any utility in the Northwest in the Super Good Cents program
sponsored by BPA. That program provides incentives for builders and developers to
construct highly efficient new homes.

The level ofDSR available varies with the load forecast, because estimates of potential
savings depend on the economic forecast used, as well as on detailed end-use information.
The amount of electricity that can be saved through energy efficiency measures is directly
tied to the number of homes, businesses and industries served. The level of other DSR
acquisitions (which is captured by the load forecast), also varies with the load forecast

End Use

PacifiCorp prepared detailed end-use models for all customer classes by geographic area.
These indicate how much electricity various groups of customers use for different
purposes. The models for residential and commercial end use relied heavily on methods
used by the Northwest Power Planning Council. Computer models of prototype buildings
were adjusted to match cunrent PacifiCoip customer consumption patterns, and then used to
estimate potential costs and savings from specific conservation measures. A similar
process produced the estimated savings for specific industries. More detail on the end use
models is available in the Demand Side Technical Appendix.

Many considerations went into developing the programs that offer efficiency improvements
to customers: the type of measures to be included, marketing and development costs,
customer interests and choices, administrative and workload requirements, rate equity
between participants and non-panicipants, scheduling acquisition for the time when
additional resource needs are anticipated, and the ability to "ramp up" programs when
needed. The programs used in this planning cycle are discussed in more detail in the
Demand Side Technical Appendix.

Cost Ceilines

In developing the programs, it is necessary to have some idea of a cost ceiling - that is,
how far up on the cost curve one should go when considering which measures to include in
programs. The ceiling on cost effectiveness is a value that will emerge from the avoided
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costs that will be based on RAMPP-2. Yet for program planning purposes, it was
rwcessaiy to have a working assumption. A cost'ceiHng of 55 miUs/kWh was"used^
Efficiency programs were also given a 10 percent cost advantage compared to conventionai
resources.

This is a difficult issue; alternative cost effecriveness levels wUl continue to be discussed
within the Company and with the public advisory group. The Company will address the
appropriate cost effecdveness level for DSR acquisidons with each jurisdiction, and on~a
case-by-case basis for each acquisition program.

Thf Enfrev Servire Charge

Market research shows customeK often have difficulty when required to finance theii
costs for demand side efficiencies. To help'customers overcom'eAat fman^iai

s, and still keep utility costs low, PacifiCorp has introduced'anunovarive'financir
^ called jthe Energy Service charge (ES'c). The Company provides^ulfup^fronBt

for the efficiency improvements, which the customer then'repays'out~ofhis''or'her
!?!I^^?^?!-t-h^ou&. an.?ner^ sen'ice charge on the customer's momhly~biU. ~"The

; minimizes the effect that efficiency programs might otherwise haveonreuUpnces"
The ESc is designed so the customer who directly benefits from the efficiency measure
pays most ofthe cost rather than the cost being spread to all customers. In addition to'fair
pncing, uie hSc offers a number of advantages. It provides front-end financmeofan
^ntire^omprehensive package of energy efficiency measures, including Ughting, 'wSdows;

;, etc., as opposed to arebate approach that is often tied to specTfic°meMures. "Thus
^approach has the potential tq'capture greater savings. TheESc'is'also'simpleELnd

f;poliang\customerswho. P.ay for efficiency are more likely to'msist'the'mMswe's
are cost effective, which adds to Ac Company's ability to verify savings.

PacifiCorp plans to use the ESc in many of its new programs. While reducing the ii
°"Jetail prices_is imPortant. the. company's first objecdve is to~acquTreTte mo'st^ost

w resources^ To achieve high penetration, programs must offer'cuYtomers'services
; the anticipated energy "savings. The Company is not relying solefy'on the ESc

%?roach-forthe entire deman^side effon. Traditional rebate-progrmis7ri ke''the"
program, are being combined with ESc programs to acquire DSR7.

Proeram Details

1?be- _~4-summarizes the DSR ProSI'ams use<i in_the resource planning process. This table
program costs and resource yields at the MH level. The elecricitv saved'

programs is described as net savings, beyond the level of other DSR'acQuTsiti^
already ?^umedm Ae. forecast.. At the'MHkvel, these programs'pronde~787MW'a"of
energy_130?MW of winter PeaId"S- and 1072 Mw of summer peakTng. 'The cost of each
program is based on total resource cost. To compare DSRs with^ther altemativ~es"tiie
costs of the programs have been expressed as real levelized values. The leveiiza'tion
process uses the company's effective cost of capital at 4.22 percent real.
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Major DSR Acquisition Programs

Medium-High Forecast
Acquisition Programs Based on Need for Resource in 1996

Table 3.4

<-
IS3

Program

Ughts A Water Heatcr
Appliance Retrofit

Residential Retrofit

Industrial

New Commercial

New Residential

Physical Goal

300,000 Hooica

155.000 Homes

300 Plnnu

76.000 Buildings

176.000 Homes

Resource YleM

MHa Utah»

Commercial Retrofit 43,000 BuUdings

ALL PROGRAMS

28

56

375

140

53

129

781

36

36

52

46

11

31

43

Total Level Ized

Resource Cost

MUatoli

23

27

26

28

31

ffl

26

Levellzed

Utility Cost
MUlsauill

17

0

5

26

-1

4

Gross UUIIty
Program Cost

MM .91$

62

235

1099

1000

348

6U

3359

Key Features

Lights, appliances m homes without electric
space heat

cost share via cneigy scmcc chai'ge, wcathcrization

technical asristancc, utility finance

on-going lost opponunitica program, utUity finance

long tcmt program in addition to MCS
includes manufactured homes

cost share via energy service diafge, utility finance
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Demand Side Resources

By Economic Growth Forecast
Table 3-5

A

u

Enerev Savinps bv Proeram

Appliance Retrofit
Residential Weatherization
Industrial

New Commercial

New Residential

Commercial Retrofit

TOTAL Available by 2011

Low Forecast

TRC
MB!* mfll'i/kWli

2 23
56 28
174 28
59 31
19 32
125 22
435 21

Med-Low Forecast

TRC
MHa mllla/kWh

15 23
56 29
258 27
96 30
35 31
122 1L
58g 29

Mcd.High Forecast
TRC

Mffll mllls/kWh
28 23
56 27
375 26
140 28
53 31

122 21
781 26

High Forecast

TRC
Mffit itlills/kmi

28 23
56 27
471 26
155 29
69 31
U2 32
910 28

Demand Savines bv Prperam (MW)
Appliance Retrofit
Residential Weatherizarion
Industrial

New Commercial

New Residential

Commercial Retrofit

Water Heater Load Controt

TOTAL AvaUable by 2011

Low Fwccast

jVintEC Summq-
3 3

102 23
290 290
91 71
28 10
207 148

121 m
914 660

Med.Low Forecast

ffinta Summer
24 24
103 23
430 430

148 115
52 19
214 154
211 128
1183 892

Med-High Forecast
Winter SUBUUC

46 46
91 20

625 625
216 169
78 29

215 154
ZU 128
1484 1170

High Forecast

SSaSSL Summer
47 47
91 20

785 785
239 187
102 37
215 154
22S 12S
1705 1365
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Table 3-5 shows an estimate of the costs and optimal schedule for acquiring DSRs for each
of the four load forecasts. Each program provides both energy and peak savings. Capacity
needs were calculated and considered in developing all of the programs. The only load
management program included is a draft program for load control on residential water
heaters. Its costs were not compedrive with other peaking resources. Addidonal details on
all of the programs are included in the Demand Side Technical Appendix.

Some of the costs appear to decrease as higher amounts of DSR resources are achieved.
This is because some lost opportunity programs are operated first, even though they aren't
least cost. This drives up the early costs. Also, the cost of implementing DSR programs
depends panly on its administrative and marketing costs. For example, in the early years,
when the programs are in their developmental stages, the administradve costs will be higher
per kWh of resource acquired than in later years. Marketing costs will also vary by
program, depending on how easy it is to communicate program benefits to the potential
participants.

The DSR programs can be used to different degrees as needed. The rates at which annual
program levels will be increased for the MH and high forecasts are at the maximum
considered to be attainable. Under MH or high growth, DSR programs would be increased
to full levels of operation around 1996. For the low and ML forecasts, programs are
postponed, based on reduced need for the resource. Under low growth, programs would
be held at maintenance levels until around 2005. Under ML growth the largest programs,
in the commercial and industrial sectors, would be pursued first. Lost opponunity
programs will be accelerated under all of the forecasts because the resources they acquire
are available only for a Umited time.

Chanses since RAMPP-1

There have been several changes in demand side planning since RAMPP-1. RAMPP-2
assumes much higher economic growth than RAMPP-1. Estimates of the potential
efficiency that could be captured from the commercial sector have also been recalculated.
As a result of these changes, the amount of resource expected to come from efficiency
programs is much higher. Compared to RAMPP-1, current estimates suggest about twice
the energy savings is available at about three times the total investment cost.

SUPPLY SIDE PORTFOLIO

This section describes each of the technologies in the supply side portfolio. Tables 3-6
and 3-7 show, for each technology, the non-cost and cost characteristics, respectively.
Table 3-8 shows the emissions by plant type for each technology. Following is'a
discussion of each technology included in the portfolio of new generation resources.
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Supply Portfolio

Plant Non-Cost Information
Table 3-6

<.
Ln

Gas Fired Plants /1

Large CC CT
Medium CC CT

Large SCCT
Medium SC CT

SmrilSCCT

Coal nred Plants

Hunter Unit 4

Wy<idiikUnil2
AFB Coal

IGCC

Coeen Resources /Z

Cogcnl
Cogen2
Cogcn3

Renewahlcs

Geoi Steam Purchase

Gcothcnnat

Wind ,3

Luz Solar Pint ,4
Solar Goal

HBlmfi
Pumped Storage

Notes: /1

c

LcadT^im

4-5Yuin
4-5Ycun
4-5Yun
4-5Yc«n
4-5Ycm

5-7Ycm
5-7Yeim
7 - 10 Years

7-IOYurs

1 -4ycare
2-4 years
2-4 years

5-7Yun
5-7Ycan
2-4Yun
2-4Ycan
2-4Ycm

4-5Ydn

Ctnadtv (WW)

250
125
150
100

40

400
256
250
500

100
100
100

50
100

16-40

50
100

100

PotcnUa] No.

of Units Avail-

20
8

9

4

4

1

I

4

4

0-4
3-10
6. 14

3

4

2

4

13

Bid Tm XigiUlt&SaiBUa Dlsnatdiahl* OucrabUlttt

G«s/0il
Gas/Oil

Gas/Oil

GaiAlil
Gas/Oil

Coil
Cod

Coal. Etc.

Coal. Etc.

Gas. Etc.

Gas, Etc.

Gas. Etc.

Gcothcrmat Steam

Gcothcnna] Steam

Wind
Solar/Gas

Solar/Gas

Electricity

SC CTs and CC CTs could use oil as a backup fuel.
Cogcncration plants have some fuel flexibility, unless the cost of conversion is high.
The fuels include, gas, bromass, black liquor, coal and oil.

Numbu of units varies with ccononuc forecast.
Up to 500 MW have been idcnlificd.

Luz Solar Plants may use gas to supplement solar energy production.
Pump Storage plants are "fueled" by off peak electricity.

Cycling/Bascload
Cyding/Baseload
Pcakii^g/Cyclmg
faakii^/cycling
Pudting/Cycling

Basclond

Basel oad

Basel oad

Bascload

Bascload

Bascload

Bascload

Basel oAd

Bascload

Bascload

Kaku^/Cyding
Pcakuig/Cycling

Pcaking/Cycling

Yes
Tci
Yu
ft,
Yes

Yn
Yei
YCT
Ya

No
No
No

Yu
Tn
No
Yn
Yci

To

Good
Good

Good

Good
Good

Good
Good

Ooul
Good

Moderate

Moderate

Moderate

Blita

Fuel Price, Fuel Dclivuy
Fuel Price, Fuel Dclivciy
Fuel Price, Fuel Dclivny
Fuel Price, Fud Ddivuy
Fuel Price, Fuel Dclivny

Emisdona

Emissions

Emissions
Emissions

Inflexible Po-wer Dclivciy
Inflexible Power Dctivay
Inflcnblc Power DcUvciy

Good Capital Costs, Site Accqrtibility
Good Capital Costs, Site Acccpribiliiy

unclc«' Output Unccrtunly
Good C^ital Cost (may not be competitive)

Good-Mod. Cqrilal Coat (may not be compeiilivc)

Good Capital Costs, Site Accqrtibility
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Supply Portfolio

Plant Cost Information
Table 3-7

*.
<y>

Gaa find Planta

Large CC CT
Medium CC CT

Large SCCT
Medium SC CT
Small SC CT

Coal Fired Plants
Hunter Unit 4

WyodakUnit2
AFB Coal
IGCC

Cogui Reaources
Cogen 1
Cogen 2
Cogen 3

Renewablo
Gco. Stenn Purcfauc
Geothemwl
Wind
Luz Solar Plant

Hydro
Pumped Storage

Cnplhl C-t*
IiutrikiB/kW

$760
$895
$482
$482
$600

$1. 581

tl.847
$1.970
$2. 090

$700
$1.120
$1.680

$t.«»
$2, 680
1750

$2,822

siw

Rfl Ltttlltri Annuri

Flitd CIuru Cflat. U/kW YrJ

10. 80%
10. 80%

11.1>7»
11. 07%
11. 07%

10.90%
10. 80%
10. 80%
10. 80%

10. 80%
10. 80%
10. 80%

10. 80%
10. 80%
11. 86%
10. 30%

10. 81HI

$83. 88
$96. 62
$53. 34
$53. 34
$66. 40

$170. 70
$199. 39
$212. 66
$225. 62

T75.57
$120. 90
$181. 36

$172.72
$289. 31
$88, 94

$290. 72

$82. 04

FtudO&M
Jt/kWjiJ

$9.34
$9. 34
$2. 33

(2.33
$2. 33

$0. 00
$0. 00

$32. 40
$34. 00

$32.85
$32. 85
$32. 85

$56. 00
$93. 80
t4.4S

$35. 97

$0. 00

Total
Fhttd CM* Varirifte Hat Rate
^SfkttLjU O&MJ/MWti (btirtWUL

Red L«mltwl Fiul Cwt>

In 1991 SfMWh
b Plant In»r»kt Drte

1221 2001 22U

$93.22
$105. 96
$55. 67
$55. 67
$68. 73

$170. 70
$199. 39
$245. 06
$259. 62

$10».42
$153. 75

$214.21

$228. 72
$383. 11
$93. 38

$326. 69

$82. 04

$1.54
$1. 54

$2.68
$2. 68
$Z68

$3. 44
$4. 16
$4. 50
$3. 47

(2.50
$10. 00
$t0. 00

t20.00
$3. 00

$13. 24
$3. 55

$1.87

7600
8300
11000
11500
10500

10000
11000
10045
9500

5000
6500
6500

10000
10000

N.A.
10000

N.A.

$21.51
$23. 49
$31. 13
$32. 55

t29.72 137.91

$10. 60
$11. 66
$10. 65
$10.07

$16. 70
(21.71
$30. 36

$0.00
$0.00
$0. 00

$28. 30

$27. 44 $29. 49
$29. 96 $32. 20
$39. 71
S41. 52

(11.60
$12.76
$11. 65
(11.02

$21. 30
S7J.W
$38. 81

$0. 00
$0. 00
$0. 00

$36. 10

$42. 68
$44. 62
$40. 74

$13.30
$14.63
$13.36
$12. 64

$22. 90
$29.77
$41.73

so.oo
$0. 00
$0. 00

$38. 80

Annuri Captlty
Factor Ra

Law ^m. SQab,

20% 70% 90%
20% 50% 90%
10% 20% 90%
10% 20% 90%
10% 20% 90%

2W1 Plant II nd
Lt*ellitd Cuab by CF

n IW1 VWWh
LBK ^uh. flteh

40%
40%
40%
40%

60%
60%
w%

70ft
70%

22»
20%

am
80%
80%
80%

80%
80%
80%

80»
80%
25%
40%

$16.00 $16,00 $16.00 10% 30»

Wt
90%
90%
90%

90%
w*
90%

90»
90%
30%
60%

40»

$82. 17
S91. »7

$44. 17
$55. 69

$105. 93 $74. 16
$107. 74 $75. 96

$119.04 179.81

$60.36 t3«.<10
$66. 33 $37. 87
$86. 09 $51. 12
$88. 58 $51. 54

$44. 43 $39. 27
SC6.95 $59.64
$89. 53 $79. 34

157.30 $52.64
S65.48 $57.67
$61. 69 $55. 88

$190. 02 $105. 81

S40.79
$44. 93
$49. 44
$51.25
$49.29

$33.29
$34.71
X7.24
$47. 42

S37J6
$57^0

175.94

$49.01
$51.59
$48. 77

$83.75

$116.86 $54.42 $4«.«2



PaciHCorp - RAMPP 2
Emissions by Plant Type

Table 3-8

A

^)

Heat Rate

r.ui Fired Plants (blu/kWh1 FuclTvoc S021bs/MWh NOxlbs/MWh TSPIbs/MWh C02 Ibs/MWh
Large CC CT 7600 Gas/Oil 0. 009 - 0.012 0.396 - 0.528 0.009 - 0.012 800 - 1067
MediumCCCT 8300 Gas/Oil 0.009 - 0.012 0.432 - 0.576 0.009 - 0.012 874 - 1165
LugeSCCT 11000 Gas/Oil 0.009 - 0.012 0.576 - 0.768 0.009 - 0.012 1158 - 1544
McdiumSCCT 11500 Gas/Oil 0.018 - 0.024 0.603 - 0.804 0.018 - 0.024 1211 - 1614
SmaBSCCT 10500 Gas/Oil 0.009 - 0.012 0.549 - 0.732 0.009 - 0.012 1105 - 1474

Coal Fired Plants
HuiteiUnil4 10000 Coal 1.620 - 2.160 4.050 - 5.400 0.270 - 0.360 1935 - 2580
WyodakUmt2 11000 Coal 1.188 - 1.584 4.455 - 5.940 0.297 - 0.396 2129 - 2838
AFB Coal 10045 Coal 1.080 - 1.440 1.206 - 1. 608 0. 135 - 0. 180 1935 - 2580

IOCC 9500 Coal 0.279 - 0.372 0.486 - 0.648 0.009 - 0.012 1780 - 2374

Coeen Resources

Cogenl 5000 Gas, Oil, etc 0.009 - 0.012 0.792 - 1.056 0.009 - 0.012 527 - 702
Cogm2 6500 Gas, Oil. etc 0.009 - 0.012 1.026 - 1-368 0.009 - 0.012 685 - 913
Cogen3 6500 Gas, Oil, ate 0.009 - 0.012 1.026 - 1.368 0.009 - 0.012 685 - 913

Renewables

Geo. Steam Purchase N.A. Oeo. Steam 0 00 0

Gcolhennal N.A. Geo. Steam 0000

Wmd N.A. Wind 0000

Luz Solar Plant* I/ 10000 Gas backup 0 0396 - 0^28 0 264 - 352
Solar Goal 10000 Solar 0000

Hydro
Pumped Storage N.A. Electricity Depends on off peak electric generation resowce.

Notes I/: Luz Solar Plant emission levels based on 40% CF using gas cofiring.
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The BPA Entitlement Agreement

If the Company exercises its option to execute the Agreement, it has the right to purchase
about 65 MWa of energy and up to 164 MW of capacity during the months of November
through April. The teim of the Agreement cannot extend beyond 30 years. Because of the
substantial uncertainties associated with the Agreement's pricing provisions, the Company
views this resource as available, but will not rely on it. The value of this resource will
depend on pricing and other operating considerations. The Company would likely wait
until the last possible date to execute the contract. Under that assumption, November,
1997, is the earliest that power deliveries would begin. Prices paid by PacifiCorp would
be based on the performance of surrogate nuclear units unless and until WNP-3 operates,
then prices would be based on actual WNP-3 operating costs. Based on plant performance
at the surrogate nuclear units, prices would start at about 27.5 mills/kWh.

If the Agreement is executed by PacifiCoq), BPA will have the right to purchase energy
from PaciBCorp during the months of September through June. The amounts purchased
would be based on the historic availability of surrogate nuclear units bUt not exceeding 83
MWa. PacifiCorp deliveries would be delayed or limited under certain dry hydro
conditions. Prices paid by BPA would be based on the Company's operation and
maintenance (O&M) costs of its CTs, if utilized, or the fully distributed cost of other
resources used to supply the energy but not to exceed the O&M costs of the CTs.

Simple Cycle Combustion Turbines (SCCTs)

In a simple cycle combustion turbine, fuel (natural gas) is burned in the presence of
compressed air. The resulting gas mixture, at an elevated temperature, is allowed to
expand through a power turbine. The power turbine turns both the compressor (used to
generate the compressed air) and an electric generator. The advantages of combustion
turbines include low capital cost and load shaping capability (i.e., they can be employed
quickly and relatively easily to respond to Huctuations in electricity load).

SCCT technology is considered mature and commercially available. Construction lead
times are about two years with another two years needed for the necessary permits.
Environmental impact is low, with the greatest problem being nitrogen oxide (NOx)
emissions. Methods of controlling NOx emissions include steam injection, dry low NOx
burners or selective catalyric reduction.

The main disadvantages of an SCCT is its high heat rate (more fuel must be burned to
produce one kilowan hour of electricity than is required in a coal plant, for example) and
cost of fuel. Because of higher fuel costs, these generators are usually only used to
provide peaking power. They typically do not have capacity factors (the ratio of time they
actually operate to the amount of time they could operate) higher than 15 to 20 percent.

SCCTs are often used for load following - i.e., they can be turned on or theu- output can
be increased as loads increase during a typical day, similar to the way hydro facilities are
used. However, hydro provides greater flexibility, including the ability to more quickly
ramp up or down to meet immediate changes in load levels. Hydro provides both seasonal
and daily flexibility. A SCCT cannot replace hydro, but it is the resource alternative whose
benefits most closely match those of hydro.
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?o-I????,sti?11 ?lrbili^s offej'the. advantage of being easy to expand, if enough land is
?^-a?l-euf?5. th-'sa_dditional caPital equipment. Additional efficiency can be obtained by
adding a heat recoveiy steam generator to a combustion turbine and creating a combined-
%^!e^te^l'_A Sasifler could be added to create an integrated gasification combined cyde
(IGCC) system to use coal, if natural gas becomes too expensive.

^-ofTt?e. _re$ourSes in theP°rtfpuo could be brought on line at any time during a calendar
^af:-?^'^ver'f?^ease ofmodelmg> it is assumed in developing the illustradve plans that
aU resources would come on line in January. This created a problem in the model's abilit
to meet the system's peaking needs. Peaking needs are modeled for both winter and
summer, but when peaking resources could only come on line in the winter, summer
peaking needs were more difficult to meet Therefore, S CCTs are specified in the modei'to
be^able to come on line in either January or July. Allowing SCCTs to come one Une in
either January or July greatly alleviated the summer peaking constraint, and is consistent

actual udUty operations.

CpmtiJnf^-Cvcle Cnmbustinn Turbines fCCCTs)

Llke-SCCTS' combined-cycle combustion turbines use natural gas which is fired in a
comb.ustlonturbi"e. generator: However. with CCCTs, the hot exhaust gases finmthe'

are passed through a heat recovery steam generator that produres-steMn, ''whic?Is
to generate addidonal power in a convendbnal steam turbine.

CCCT technology is considered mature and commercially available. Construction lead
ti,mes. aTesimilar to those of the simple-cycle machines. Siting and permitting needs'ae

-slmuar-. forthe tw° technotogies;except the CCCTs require makeup'water'mddls
; tower blowdown (particulate matter that accumulates in the towerV

Capital costs for a combined cycle_system requires capacity factors of more than 35
; cost of electricity from CCCTs to be comperidve with other altematives;' .rae'use~'of

: cycle p-eatly improves the heat rate of the system and makes" it'costeffect'ive
to use natural gas for moderate or base load generation. The main'problem'K'the
uncertainty of natural gas prices.

Wind

.

?.^-^^n?^h?vl!l^, d_two Seneratlons of development within the last 13 years and are
now entering their third generation of development and tesdng. Intermediate sized;
^tj:.?^trt. ^l"?-^ ̂ner9'-,(Le_-:50 to 5.00 kV wind turbines) haveevoTved into~a"proven
generation technology. Advantages of wind power generation include size flexibilit
minimum environmental impact, no fuel cost and a short lead time for constructforL""""''

Important considerations in selecting a wind resource site are elevation, topography and
ten,ain; WI"d_farms will,tyPically be located within wind corridors7su'ch~as"Mn^onrOT

s' h3gh P.lains or Plateaus, or on high elevation ridge crests. ' -A"wmdpark"that
produces 50 MW is considered the minimal practical size. The most wind power Aat can
be effectively^mstalled along a ridge is 14 MW per linear mile --"meanineevena'D'arka's
small as 50 MW would require more than three linear miles of land.
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The most important factor to the success of a wind farm is a consistently strong wind. The
average wind speed for a site to be considered acceptable must be greater than 14 mph.
Since wind power density is directly proportional to wind velocity cubed, a small increase
in wind speed will significantly increase energy output The wind turbines are connected to
a step-up transfoimer for transmission to a load source or transmission line.

While reladvely successful wind fanns have operated in California, experiences witfi wind
turbines installed at higher aldtudes in colder climates have not been as positive. There is
only limited operating experience in high aldtude, cold weather locations.

Disadvantages include a low capacity factor, the variability of most wind sources, and the
displeasing aesthetic effect of large numbers of wind machines on the landscape. The
economics are highly site-specific, and reliable cost estimates require detailed site studies.
Because of limited control of a wind farm, wind that peaks at approximately the same time
as the system load peaks is desirable. If the daily and annual peak of the wind resource
corresponds adequately with the peak of the utility, the power produced by the wind fann
will have a greater value.

The Company is committed to pursuing wind as a resource option and detemrining the cost
effectiveness of the newest wind technology. Negotiations with U.S. Windpower and
other developers are currently underway to site and develop a wind power project in
southeastern Washington and/or in Wyoming.

Geothermal

Heat from the earth has been used to generate electricity for many years at various locations
around the world. Geothennal fluids of a sufficient temperature are raised to the surface
and partially depressurized. Hashed steam plants use the steam that is produced to drive a
turbine generator. For geothemial fluids that are too cool to produce useful amounts of
steam, binary cycle plants are used. They use the geothermal fluid to vaporize a secondary
working fluid that has a low boiling point. The secondary working fluid is then used to
drive the turbine generator. Both flashed steam and binary cycle units are demonstrated
technologies and are commercially available.

Geothennal facilities can be developed comparatively quickly - approximately 24 to 36
months for construction. However, confirming the quantity and quality of a geothermal
resource is a difficult, expensive and risky business. The cost of the geothermal working
fluid (the hot liquid that comes from below the surface) is often the primary issue. Unless
the Company owns the resource, the cost of buying the working Huid from a different
owner or developer is often higher than the cost of coal or natural gas. In addidon, the
long-term reliability of the working fluid can be uncertain. The steam resource at Pacific
Gas & Electric's Geyser Plants is already diminishing. Geothermal energy is attracdve
from an environmental point of view, but the number of suitable sites is limited.

Geothennal technology is considered a mature technology but, as with wind, is highly site-
specific in application. PacifiCorp is committed to pursuing the geothermal resource
option. The most likely site for future development would be the Roosevelt steam field in
Utah, where the Company's Blundell plant is located. The current contract for steam for
the Blundell plant was signed in January of 1991, and extends for 30 years. Other
companies could drill new wells for steam and develop additional plants there. In addition,

50



Chapter 3: Portfolio

PacifiCorp has received^roposals from geothennal developers for 90 MW of potend;
resource in the current RFP bidding process.

Solar

Sl^y, from the sun can be converted to electricity through photovoltaic systems and
A£rmal. enCT8y,<:onversion- A11 systems require large direct radiation values to <yerate

LIn Photovoltaic systems, electricity is made directly from the sun. PhotovoTtaic
systems (PV) as a bulk power resource will not be economically compeddve with other
alternatives for the foreseeable future. They still cost about three times as much as
??.^!n. ^IlaJ-?5>al.~f"'ed eeneration: PV systems are an economical choice for'providing
low levels of power to remote locations, where transmission costs can be extremely high.

c!.?. f?i.aL???a-l. s?st^m' el,ectricityis generated by heating a fluid to drive a heat engine.
systems have been built, demonstrated and ccmimercialized. TTiere are'Sree

??!^-^l-af-?^Im^. powe,rpl?"tte.(:hn.t:II?£ies: ^ ?sh systems, 2)paraboiic trough, and 3)
centr? receivel'- The technology for dish systems is not yet commerciaUy viable. Parabolic
tfoughsy^emswerecommCTcfaUy available through LUZ IntemationalLtdCLUZ) until the
end of 1991 whence LUZ organization^ollapsed financially. There is now no maic

suppliw of this technology. LUZ built plants ranging in size up~to'80MWJ to

comply-, with_publi(: utiutles Regulatory Policy Act (P0RPA) req'urr ements. '"LUZ
proposed to design and build plants for udlity ownership up to 200 MW in size.

c-e".a'alrecelver/molte" salt, Plants could be the technology that will provide high value
energy auhe lowest cost of any bulk power renewable resource in the-26o0-20'ib'time

ne. ^Development effons such as Solar II suggest that 100-200'MWceii&ai
salt plants may be commercially avaflable at the beginning of the next

ce,ntwy:-Tlle-system ca" Provide dispatchable energy from theimal'eneFgy'stored'inmolten
storage allows the plant to have an aimual capacity factor of40'to6d-:

compared to 25 percent for other solar technologies. ' ^ ----- .--Ti-.. -».»,

solar-Insa test. facilityfor the central receiver/molten salt technology. The $39 million
grojec^ will be jointly funded by the U. S. DOE and a consortium of"urilities,Tnciudir

3:-pacific°IP'sparticipationm solar H wiu allow Ae Company'toect'acceM'tS
cost and performance data and^will help to foster development and'commCTcializarion of

g^y. Southern California Edison is acting as the project~sponsOT. 'and"wUi
operate the facility. " r-^----r---,

Coveneration

Cogeneradon refers to the use ofthennal energy to drive industrial processes and, at the
same-tim_e'produce electricity-. The technology typically includes combust'ion'turbines;
steam, turbinesand reciprocating engines. Cogenerati'on employs a

which can be implemented in some industrial and commerciaffacUmes.'

The price PaufiCorp must pay for cogenerated power will be determined bv the
marketplace. Each customer can negotiate a price for the potential power outDut which is
competitlve with.what he or she l::ould get from any'other int'erested~b^yerin"the
marketplace. In addition, the price and availability of cogeneration will often be strons
influenced by the customer's choice of fuel and its forecasted prices.
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The Company also has little control over when it can bring cogeneration on line and
dispatch it, because the production of cogenerated power is driven by the commercial or
industrial customer's processing needs - not the company's power needs.

PacifiCorp has agreements in place with several large industrial customers who are also
prime cogeneration hosts. Potential cogenerarion resources are available from the six pulp
and paper customers that are purchasing power from the Company under existing power
sales contracts, and from several other large industrial customers. Discussions with several
of these customers are cucrendy underway to determine the optimum sizing and timing for
the construction of the cogeneration facility and its pricing. Exisdng agreements with the
pulp and paper customers give PacifiCorp the rights to develop cogenerarion during the 7-
year duration of the agreements.

The Company meets with each of these customers about once a month, and is actively
negotiating an agreement with one of the pulp and paper customers. Another of the pulp
and paper customers has determined to not pursue an agreement with the Company at this
time. Ongoing study is being done with two other wood products customers. And several
customers in the Utah division are actively negotiating with the Company. All of these
projects could provide up to 600 MWa of additional resources, although 300 MWa is more
likely.

Pulverized Coal Power Plants

The pulverized coal plant costs in RAMPP-2 are based on additional units being added at
the Company's Hunter and Wyodak plant locations. Hunter Unit 4 and Wyodak Unit 2
were originally planned and licensed at these plant sites, but not built. These sites would
have several advantages over an entirely new site due to existing fuel supply contracts, coal
handling facilities, transmission for Hunter, and cost advantages from building another unit
of the same size and major characteristics as previously built.

These plants use conventional technology based on a subcritical steam boiler that bums
subbituminous coal. The technology provides for pardculate removal, 90 percent removal
of sulfur dioxide (S02), and low-nitrogen oxide burners. These controls would meet all
applicable emission control requirements where Hunter 4 and Wyodak 2 are located.

Pulverized coal technology is considered mature. Pemutting would require a minimum of
three years at a new site, or two years at an existing site. After permitting, construction
would take four to five years.

Although the Company used pulverized technology to esdmate the cost of adding a unit to
Hunter and Wyodak, the cost effectiveness of other coal options at these sites would be
examined before committing to any new units.

For a possible Hunter Unit 4, additional coal reserves would probably be acquired.
Current reserves are adequate to meet the needs of units 1-3 through the mid-1990s. The
Company is currently examining the market for coal reserves, long-term contracts, and the
spot market, to evaluate the most cost effecdve strategy. If reserves are acquired, the
Company would use those locations to provide coal to the Hunter units. The currently
available coal supply in Utah (reserves currendy being mined) exceeds current needs. That
excess supply should continue through the 1990s.
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Additional mfonnadon regarding coal technologies, their costs, and available coal supplies
is available in the Supply-Side Resource Appendix.

Atmysphfric FIuidhed-Bed Combustion fAFBC)

TTiese pluits use crushed coal, which is bumed along with limestone in an atmospheric
pressure fluid-bed that is suspended by air blown in from below. The calcium in the
Umestone captures most of the sulfur released from the coal during combustion.
Particylates are captured in a series of cyclones followed by a baghouse or electrostatic
precipitator.

^??-<^ite??n()l°, gy i.s^, t^?. earl.y ?taSes of commercialization. Several small plants,
producing less than 100 MW each, have been built and are now operating. A number of
larger systems are currently under construction. The technology should be available m
sizes up to 250 MW by 1995.

_^.-z?-d.'^-'::OJn!"istio,n ?I'e.^ents some major unresolved issues, including the high
malnte"allce needed for the boiler^system and "the limestone required to capturl the S02.
Consb^iction lead times for AFBC are the same as that for conventTonal pulverized coai
plants. The main advantages of the Huidized-bed boiler are its low nitrogen oxide
emissions and its abUity to bum a wider variety of coals.

fftfsrffte^ Gasincation Combined Cycle C/GCC)

^-^". -I9£c._PAaIlt'. ?.UIVe^^coal i.s/ed .into a gasifier where it reacts with oxygen to
prothce_a" intermediate BTU gas. After the gas passes through a cooling section, sulfur
and nitrogen compounds are removed and the clean gas is fired in a combustion turbine.

hot exhaust gases generate steam in heat recovery boilers. The steam is used to dnve a
steam turbine generator. _Major pollutants from an I'GCC plant are less thantfiose from a
conventional coal plant. IGCC technology has been demonstrated at the CoofWater'piam
in California and at major refineries. A number of commercial projects are now in the
planning stages.

Low polludon levels are the major advantage of an IGCC plant, which makes it easier to
P-eI??I-a??? !ite than.,c>therc:oal options. IGCC might also be used as an add-on" technology
to natural-gas fired combustion^turbines^ if gas prices rise enough "to make~it''c~o°st
competitive. Advanced versions of Aejasifier concept are being developed, but are further
into the future than the intennediate BTU systems.

Nuclear Power

New nuclear phnts are not included in PacifiCorp's supply portfolio. The Company has
serious concerns about the viability of new nuclear'plant'construcrion in the Pacific
Northwest or any other part of the country in the near future. There are cieM'~n'sks
associated with high conslruction costs, uncertain regulatory treatment of thoie'costs^aiid
difficulty in licensing. While existing nuclear power plants may be an imponmt resource
option for utilities, the risks associated with new construction lead PacffiCoip to other
alternatives in its choices for new resources.
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Gas Price Assumptions

The gas prices assumed in RAMPP-2 are based on DRl's Mountain 1 Gas Price forecast
for Electric Utilities. For the illustradve plans which do not call for higher gas prices, a
1991 starting price of $1.65/mmbtu (based on experience in the gas markets) is used. For
1992 through 2011 the price escalation is based on the DRI forecast (9.94 percent nominal,
4.61 percent real). After 201 1 the escalation rate is 5. 1 percent nominal, 0 percent real. For
the exceptions (the high forecast, and the high gas sensitivities) the 1991 stardng price is
$1.94/mmbtu. For 1992 through 2011 the price escalation is the same as the base cases.
After 2011 the escalation rate is 8.63 percent nominal, 3.36 percent real.

PacifiCorp can access gas supplies from several regions. Canadian gas from British
Columbia or Alberta can be delivered by Northwest Pipeline or Pacific Gas Transmission,
while the Company s service territory in Wyoming and Utah includes several natural gas
fields. Addidonal gas can be accessed from the San Juan basin. These production areas
have some of the most producdve, lowest cost, and largest known reserve gas fields in
North America. The Rocky Mountain and Canadian suppliers compete across Northwest
pipeline for the Pacific Northwest market. The Company found, when activating its
Gadsby plant, that the cost of Canadian and Rocky Mountain gas is quite similar.

The Company may choose to locate some SCCTs in gas fields, or near gas transportation
bottlenecks in order to take advantage of better fuel prices. The Company plans to use
interruprible gas transportadon with backup fuel stored on site. A gas-fired resource could
need backup fuel due to the nature of natural gas production and transponadon. Delivery
uncertainty is due to the fact that gas transmission has little redundant backup. Thus, the
ability to deliver can fall sharply with mechanical failures.

Distribution

Although specific distribution "resources" were not examined to detennine their cost
competitiveness with other resource options, efficiency investments are planned over the
20-year planning horizon. They are listed on Table 3-1. In addition, the Company's
ongoing investments in distribution plant are evaluated for their efficiency gains. Every
time distribution transfonners are purchased, they are examined for the degree to which
they control losses. Transformers are selected which have low resistance and low
reactance so that the losses are lower. The size of conductor for each application is
determined by evaluating the cost relative to resistance and reactance so that the total
owning costs are minimized. Capacitors are selected to reduce losses on circuits. Phase
balancing equipment is also selected to reduce losses.

PORTFOLIO EVALUATION

Each of the options in the existing system, DSR pool, and supply side resource pool, is
ey^uated based on the criteria discussed at the beginning of this chapter. The next chapter
will discuss how the resources are combined into illustrative plans'to meet system needs
under a variety of future load forecasts, scenarios, and sensitivities.
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ILLUSTRATIVE PLANS

Preparing a 20-year resource plan is a balancing act: A balance must be struck between
CTStomers' anticiPated needs and^the resources available. In seeking that balance,
pacfficorl'. consid s. a lar8e set of characteristics for each resource, includuig but not
Umited to the foUpwing: cost and retaU price impact, contribution to reliable service.
contribution to efficiency, environmental risks, flexibility, contribution to diversil
£nclydmg., fuel_type, and location)' flt with the system, peak and energy benefits,

?, and wheAer it is a lost opportunity resource. ' * - ---<." ----,

?Iye-"-?l!^?2^I!t-^fuI?certainty t?a? ,exists m-the enel'gy marketplace and in the economy,
]t 'ls-n?t-re^ tic;, to produce a smgle bluepnnt for activities over Ac next 20 years, tistead,
?-!l.?s^-? _?ossiKe future, s I?^SJ^>e considered. PacifiCorp has deveTopediiiustt'ative
resource plans for a total of 26 forecasts, scenarios and sensitivities to address future
uncertainty. Additionally, it is not necessary to develop a blueprint now for die next 20
years, because in two years, when the RAMPP process is Tepeated, "two~more'years of

wUl be available to produce improved plans for anew 20-year vmi
;pnmaly;value_inp. roduc:i"g 20-year Plans is twofold: to provide a "long'-tnm context

an action plan^ for utility activities in the next two wars with'an
of the long temi implications of those actions; and to provide an'overali

perspective and consistent planning framework for making resource and'maTket'd'ecisioM
over those two years.

This chapter explains how the resources idendfied in the portfolio are combined and apDlie
to meet the^needs associated with each of the possible futures^ 'The"resourcel'D'lan^
represent efficient Qeast coM) resource expansions, but they are not optimizations m"the
stnct mathematical sense. The illustrative plans in RAMPP-2 illustrate how'the'
system^would grow, over time, using reasonable planning critena "under varioui fature

The modeling approach used m RAMPP-2 illustrates the kind of results that can be
expected when various assumptions about the future are tested.--As with any'andysis based
S.nmodeling'the results are limited by the model itself. its assumptions^and^nput''data"

s, exact quantitative results are less meaningful than the general and consistent
patterns.

MODELING APPROACH

A. keytoolused "?. assembling the RAMPP-2 mustrative plans is the Resource Inteerarion
I (RIM). That model automates the process of selecting Tesources~to~aci5ev"e"a
MC balance for both capacity and energy. It evaluates potentiaf resources'in" the

on lowest cost, and considers lead times in deteimining when" a'new
rcsource. ca". come °" line-..The model "umics a fundamental aspect of actud'resouree

-^ they are made (in the model and in reality) without exact foreknowledee'of
conditions but in anticipation of future needs.
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each forecast, scenario, and sensitivity. For each year of the 20-year planning horizon, as
the load forecast exceeds the level of existing resources for energy, winter peak, or summer
peak, the model recognizes that new resources are needed. RIM integrates new demand
and supply side resources to meet the forecasted level of system needs. Subsequent
models analyze the power cost and financial results of each resource plan. This set of
models was used interacrively and in an interarive manner, allowing reasonable planning
judgments and strategic considerations, such as the Company's new environmental goal, to
be incorporated into the planning process.

The RIM model logic flows in the following sequence. At the beginning of each year of
the planning horizon, RIM compares the resources available in the base system, plus the
resources that the model has ah-eady added, to the load forecast to determine how many
additional resources are requu-ed. Resource planning includes two important criteria - a
capacity reserve margin and an energy margin. For these studies, the capacity reserve
margin was targeted at 15 percent; the energy margin was targeted at 150-300 MWa. The
energy margin is a planning tool to recognize transmission constraints that can at times
impede the full transfer of energy &om generation locations to load centers.

RIM develops scores for all the available resources based on their costs. The model
calculates a combined energy and capacity cost for each resource. The model spreads a
resource s capacity cost over the amount of energy needed by the system. The model
makes sure that the amount of energy used to spread the fixed costs falls between the
resource's minimum and maximum capacity factors.

RIM then selects and adds to the system the least-cost resource. Plant capacity factors play
an important role in determining what resource will be most economical in a given
situation. Plants with high expected capacity factors (base load units) are able to support
higher fixed costs. Conversely, plants that are expected to operate at relatively low capacity
factors (peaking units) cannot suppon as high a percentage of fixed costs, but may be able
to support propornonately higher variable costs.

When the addition of a resource does not meet the entire forecasted load for a particular
year, the model again scores the remaining resources, then selects and adds the next one.
This process of scoring, selecting, and adding is repeated until the model has added enough
resources for that year for the total resources to meet the level of forecasted needs. The
model then examines all the resources it added, to see if any of the smaller resources could
be delayed because larger resources are needed.

After the model has selected the new resources for a given year, the new system that has
been created is used as the basis for evaluating additional resources in the next year. RIM
compares the new level of system resources to the load forecast for the next year. It scores
all the resources and selects resources as needed to meet system needs; then it moves on to
the next year. The model continues to build on itself in this manner until it has created a
resource plan for the entire 20-year period.

Once each of the illustrative resource plans for RAMPP-2 was completed, the impacts of
that plan were analyzed. A power cost model was used to detemiine the level'of total
operating costs for the entire system with the addition of the resources identified in the
plan, considering fuel and other operadng costs, and nonfirm purchases and sales given a
variety of possible hydro conditions. A simplified financial model was used to detemiine
the financial impacts on the Company, and the price impacts on customers. It considered
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£!-afu?^-o???ti^^<:. ?s'ts and.the esrimated capital costs of the new resources along with
those same costs for the existing resources. the results of the financial model are not
meant to be^ absolute predictions; they simply suggest reasonable relative indicators of

and price impacts over the next 20 years. ~ltis not so important how man'y'dollaTS
m revenues are required to cover total system costs, but rather how those values
across different forecasts and sensidvides.

To develop Ac mustradve plans for the four forecasts, these models were used in an
iterative and interactive fashion. The entire set of model results'were ex~amined"'the

ining criteria were adjusted, and the process was repeated. For the scenarios'and
?^?iiylt i?-s:, ;t!le.?lodel wa^ I?P w?th ""e'modification -* pilot renewable projects'were

in^eariier than specified by the model. This adjustment to the modefw'asmade'to
suppon the Company's environmental goal.

Dlustrarive plans were produced for each of the foUowing cases:
. The four forecasts,

. The four scenarios,

. The 18 sensitivities, including:

Five environmental cost sensitivities,
Six other uncertauides, and
Seven load growtti uncertaindes.

The-,MH !oad growth level was used_for all of the sensitivities. The other choice
con"dered was the ML load gr°wth. That level was eYimuiatai'because few"resource

.

arerequ.ired under that forecast; thus it would not be a good indicator oThow
various factors affect resource choices.

Zaue-4;, l_(twelve pages) summarizes the resource plans developed for each of the cases.
Ealh,colum". shows,_the.year and the,number of MWa (energy)'"ofeachtype"ofreso'w>ce
addedi"thatyear-In a few cases' a SCCT ls shown witha~n^gadve^aJueJ. ''Thisme"a^s'a

le-cycle^has been convened_to_a combined cycle combustion turbme. ' It'is"removed
the SCCT category and a CCCT is added.

T^bl. e4'2-summarizes the maiOTfmancial impacts of each case. The first column shows the
J:yearnetpresent. value (NPV) °f operating revenue. This cana]sobe'thoueht"ofasth'e

!3etJresent value of thewenue requirement: For economy of desmptioninSefoUowir
a of the results for each of the Ulustrarive plans^ the-20-"ye'"M~NPV"ofo'Deratir

revenue wUl be referred to as the/'system cost. " The second colunuTshows theb7se"unS
Wt (the average price to the retail^customer) in real tenns (i. e., adjusted for mfiati''onTriter

_yea";...Th^ base. unitcost equals the c>perating revenue'in the-iastyearoFthe"plmrir
period^divided by that year's actual energy sales.

" 

This is Ac amount of kWhrw£dh"m'l1
_sold, ^ and excludes any kWhs not sold because of DSR~ active '"The "thiniToluT1

Ac average growth rate for the real prices to customers'dui:ing'the2"0'vears""K
!h.ws. the. avCTagerateo.fgrc'wt11 for retailjffices: When^realgrowA6 is'zero/i^eans
rctall. p"ces wiu Fow at. the same rate as inflation. Again; fore'ronomy' ofdescmrio^A'e

. unit cost real growth rate wiU be refenred to as "real price growth.'""' " ~'"'"'r''
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Table 4-1

The Foiu Forecasts The Four Scenarios

!
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D. S. Lost Ops
D. S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops

D. S. Options
D.S. Options
D.S. Optious
D.S. Optiuis
D.S. OpUous
D.S. OpUous
D.S. Opttons
D. S. Options
D.S. Options
D.S. Options
D.S. Options
D.S. OpUons
D.S. Options
D.S. Options
D.S. OptiGus
D.S. Options
D.S. Optious
D.S. Options
D.S. Options
D.S. OpUons

BPA Exchange
BPA Exchange

Cogea
Cogen
Cogen
Cogen
Cogen
Cogen
Cogen
Cogen
Cogea
Cogen
Cogen
Cogen
Ct^CD

1992 - 7
1993-5
1994.5
1995 - 5
1996-6
1997 - 7
1998 - 8
1999-8

2000-12
2001-18
2002-25
2003. 27
2004-28
2005. 28
2006-28
2007 - 28

2008-28
2009-28
2010 - 28

2011-26

1997-26
1998-38

1997 - 26
1998-38

2009-80
2009-80

1997 - 26
1998 - 38

1995 - 80
1995 - 80
1996. 85
1996 - 85

t.t
w

1992-4
1993-4
1994-6

1995 -10
1996-13
1997 -13
1998 -13
1999 -14
2000-14
2001. 13
2002-13
2003-13
2004-13
2005-12

2006-12
2007-12
2008-12
2009-12
2010-12
2011-12

1992-12
1993-11
1994 -17

1995 - 24
1996-39
1997-51
1998 - 60
1999 - 59
2000-57
2001. 53
2002-50
2003-48
2004. 48
2005 - 40
2006. 32
2007-19
2008-18
2009-16
2010-16
2011-16

1997 - 26
1998 - 38

1994 - 85
1994 - 85
1994 - 80
1994 - 80
1994. 85
1995 - 85
2003-85
2003-85
2003-85
2004-85

I
8
u

I
1992-3
1993-4
1994-6
1995-9
1996-11
1997-11
1998 -11
1999 -12
2000-12
2001-12
2002-11

2003-11
2004-11
2005-10
2006-10
2007-10
2008-10
2009-10
2010-10
2011-10

1992-10
1993 -10
1994-14
1995 - 20
1996 - 33
1997-43
1998-52
1999 - 51
2000-49
2001-45
2002-43
2003 - 41
2004. 40
2005-37
2006-27
2007-16
2008 -16
2009-14
2010-14
2011-13

1997. 26
1998 - 38

1995 - 80
1995 - 80
1996. 85
1996 - 85

s

1992-3
1993 - 4
1994 - 6
1995.9
1996-11
1997. 11
1998-11
1999 -12
2000-12
2001-12
2002-11
2003-11
2004-11
2005-10
2006-10

2007-10
2008-10
2009-10
2010-10
2011-10

1992 -10
1993 -10
1994 -14
1995. 20
1996-33
1997. 43
1998 - 52
1999-51
2000-49
2001. 45
2002-43
2003 - 41
2004-40

2005-37
2006-27

2007. 16
2008. 16
2009-14
2010-14
2011 -13

1997-26
1998 - 38

1994. 80
1994 - 80
1994 - 85
1994 - 85
1995 - 85
1995 - 85

s
§

1992-3
1993-4
1994-6
1995.9
1996-11
1997-11
1998-11
1999 - 12
2000-12
2001-12
2002-11
2003-11
2004-11
2005-10
2006-10
2007-10
2008-10
2009-10
2010-10
2011-10

1992-10
1993 - 10
1994 -14
1995 - 20
1996 - 33
1997 - 43
1998 - 52
1999 - 51
2000-49
2001-45
2002-43
2003-41
2004-40

2005-37
2006-27
2007-16
2008-16
2)09-14
2010- 14
2011-13

1997-26
1998 - 38

1995 - 80
1995 - 80
1996-85
1996. 85

e

1992-4
1993 - 4
1994 - 6

1995 -10
1996-13
1997. 13
1998 -13
1999 -14
2000. 14
2001-13
2002-13
2003-13
2004-13
2005 -12
2006-12
2007. 12
2008 -12
2009-12
2010-12
2011-12

1992-12
1993. 11
1994. 17
1995 - 24
1996 - 39
1997. 51
1998 - 60
1999 - 59
2000-57
2001-53
2002-50
2003-48
2004. 48
2005-40
2006-32
2007-19
2008. 18
2009-16
2010-16
2011-16

1997 - 26
1998 - 38

1994. 85
1994 - 85
1994 - 85
1994 - 80
1994 - 80
1995 - 85
1995 - 85
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The Four Forecasts

J

!
Gwthtmul
Geothcrmal

GcothCTnuI

Geothermal

Gcothermal
GcoUtcrmal

Geotherma]
Geothtnnal
Gcothermal
Geothennal

Geotbermal

Geothermal

Geuthennal

Geothermal

GcothermaJ

Wind
Wind
Wind
Wind
Wtad
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

Wind
Wind
Wind
Wind
Wind
Wind
Wind

SmaUSCCT
SnnUSCCT
Small SCCT
SnuBSCCT
SmaUSCCT
SnnUSCCT
Small SCCT
SmaUSCCT
SniaUSCCT
SnnUSCCT
SBUUSCCT
SnuUSCCT

II
1998-11
1999-34

t
a
a 3 »

lit
1999-45
2000-45
2001-45

1996.5
1997 -10
2006-30
2010-30

1996.5
1997 -17
1998-16
1999-5

2000-15
2001- 15

2002-10

2008-8
2010-8
2010-8
2011-8

1996-5
1997-17
1998-16
1999-5

2000-15
2001-15
2002-10

2004-5
2005-17
2006-16
2007-5
2008. 15
2009-15
2010-10

1997-4
1997-4
1998-4
1998.4
2005-4
2006-4
2008.8

1999-45
2000-45
2001-45
2005-100
2006-100

2006-100

2M6-100

The Four Scenarios

g

1996-S
1997 -17
1998-16
1999-5

2000-15
2001. 15

2002-10

1996-4
1996-4
1996-4
1997.4
1997-4
1997.4
1999-8

1999-45
2000-45
2)01-45

1996-5
1997. 17
1998 -16
1999-5

2010-15
2001-15
2002-10

1997-8
1997-8
1997-8
2007-4
2007-4
2007-4
2007.4
2008-4
2008.4
2008.4
2008-4

2010-8

s
§

1999-45
2000-45
2001-45
1999 -100
2001-100
2002-100
2003-100

1996-5
1997. 17
1998 - 16
1999-5

2000-15
2001. 15
2002-10

1996.4
1996-4
1W6-4
1997-4
1997-4
1997.4
2010-8

H

1999 - 45
2000-45
2001-45

1996-5
1997-17
1998-16
1999 - 5

2000-15
2001. 15
2002-10

1998-4
1998.4
1998 - 4
1998 - 4
1999 - 4
1999 - 4
1999.4
1999 - 4
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The Four Forecasts The Foiir Scenarios

Medium SCCT
Medium SCCT
Medium SCCT
MtdtomSCCT
Medium SCCT
Medium SCCT
Medium SCCT
Medium SCCT
MuUumSCCT

Lirgc SC CT
Luge SC CT
Large SC CT
Lu-gt SC CT
Large SC CT
Lu-6« SC CT
Lu-gt SC CT
Urge SC CT
Lvft SC CT
Large SC CT
Large SCOT
Lu-gc SC CT

Medium CC CT

Medium CC CT

Medium CC CT
Medluni CC CT
Medium CC CT

Medium CC CT

Medium CC CT
Medium CC CT

Largt CC CT
Lu-gt CC CT
Lu-ee CC CT
Large CC CT
Lirge CC CT
Lu-ge CC CT
Lu-gc CC CT
Large CC CT
L*rgc CC CT
LugcCCCT
Lwgc CC CT
Lnge CC CT
Lu-ge CC CT
Lwgc CC CT
LUEC CC CT
Lu-ge CC CT
Large CC CT
Urge CC CT
Urge CC CT
Large CC CT
Lu-gcCCCT
Large CC CT
Lu-gc CC CT
L«rge CC CT
Luge CC CT

1
jl

2011-31
2011-16
2011-16

2011-64

s
s

11'
lli

fc w

1996-10
1997-10
1999-20
1999-20
MOO-20

1998-31
1998-31

1997. 175
2001. 175

2002 - 175
2003 . 175
2005-175
2006-175
2009-175
2010-175
2011-175
2011. 88

2000-20

1996-31
1998-31
2000-31
2003-31
2006-31

1996 -175

1996 -175
1997 -175
1998-175
1999 -175
2002-175
20C6-175

2006-175
2007-175
2008-175
2009-175
2009-175
2010 -175
2010-88
2011-87
2011 -175
2011-88

1999-10
2000-10
2000-20

1998-31
1998-31

1999-31

2008-32
2009-32

1997. 175

1997-20
2007-20

1»8-31
2002-31

1996-175
1996 -175

1999 -175
2001. 175
2006-175
2008 . 175
2009-175
2010-175
2011-175
2011-88

1998 - 31
1998-31
2000. 31
2002-31

2008-64

1997 -175
2003-88

2004-87

2005 -175
2006-175
2007 -175
2009 -175
2010-175
2011 -175
2011-88

s

1996-31
1998-31
2010-31
2010-31
2010-31

2000-64

1996 -175
1996 -175
1997 -175
1997 -175
1999 -175
1999 -175
2002-175
2003 -175
2003 -175
2003-88
2004-87
2004-175

2005 -175
2005 -175
2005-88
2006-87
2006-175
2006. 175
2007 - 175
2007 -175
2007-88
2008-87
2008 -175
2008 - 175
2008-88
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The Four Forecasts The Four Scenarios

j

LuieCCCT
La^eCCCT
Large CC CT
Large CC CT
Lu-geCCCT
LageCCCT
Lu-geCCCT
Lwge CC CT
UrgiCCCT
Lwsf CC CT
LweeCCCT
LTgc CC CT
Large CC CT

Large CC CT
Large CC CT
LwgcCCCT
LTge CC CT
Large CC CT
Large CC CT

WyoddiZ
Hunter 4

AFBCinI
AIB Coal
AEBCnal
ACT Coil

IGCCCod
IGCCCoal
IGCCCotl

Punqwd Storage

Pumped Storage
Panned Storage

Piunped Storage

Pumped Storage

Pimqied Storage

Punyed Storage

Punycd Storage
Pumped Storage

Punqi ed Storage

Pumped Storage

Pimycd Storage

Pumped Storage
Puaaped Storage

E'2
a 3
3
s&

t
ili
i&S

2007-300 2001. 300

2001 -192
2002-300

2007-188
2009 -188
2010-188
2011. 188

2011-188

200i -192
2003-300

6

2009-87
2009-175
2009-175
2009-81
2009-88
2010-87
2010. 87
2010-88
^)10. 88

2010-88
2010. S8

2011-87

2011-87
2011-87
2011-87
2011. 88
2011-88
2011-88
2011-88

2002-192
2001-300
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Environmental Other Uncertainties

DJS. Lost Ops

DA Lost Ops
D.S. Lost Ops

DA Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
DA Lost Ops

D.S. Options
D^. OpUoas
D. S. Options

D. S. Options
D.S. Options

D.S. Options

D.S. Options
D.S. Options
D.S. Options

D.S. OpUons

D.S. Options
D.S. Options
D.S. Options

D.S. Options
D.S. Opttoas

D.S. OpUans
D.S. Options
D.S. Options

DS. OpUous
D^. OpUons

BPA Exchanee
BPA Exchange

Cogen

Cogen
CogCD
Cogsa
CogCD
Cogen
Cogeo

Cogea
Cogen
CogCD
Cogen

II
1992-3
1993-4
1994-6
1995 - 9
1996-11
1997 -11
1998 - II
1999 -12
2000-12
2001-12
2002-11
2003. 11
2004-11
2005-10
2006-10
2007-10
2008-10
2009-10
2010. 10
2011-10

1992-10
1993 -10
1994 - 14
1985 - 20
1996 - 33

1997 - 43
1998 - 52
199}-51
2000-49
2001-45
2»02-43
2003-41
2004-40
2005-37
2006-Z7
2007. 16
2008-16
2009-14
2010-14
2011-13

1997-26
1998 - 38

1995-80
1995 - 80
1996 - 85
1996-85

I]
1992-3
1993-4
1994.6
1995-9
1996-11
1997-11
1998-11
1999-12
2000-12
2001-12
2002-11
2003. 11
2004-11
2005-10
2006-10
2007-10
2008-10
2009-10
2010-10
2011-10

1992- 10
1993 -10
1994 - 14
1995 - 20
1996 - 33
1997 - 43
1998 - 52
1999 - 51
2000-49
2001-45
2002-43
2003. 41
2XM-40
2005-37
2006-27

2007-16
2008-16
2009-14
2010-14
2011-13

1992 -10
1993 -10
1994 -14
1995-20
1996 - 33
1997 - 43
1998 - 52
1999-51
2000-49
2001-45
2002-43
2003-41
2004-40
2005-37
2006-27
2007-16
2008-16
2009-14
2010-14
2011-13

1992-10
1993 - 10
1994. 14
1995-20
1996-33
1997 - 43
1998 - 52
1999-51
2000-49

2001-45
2002-43
2003-41

2004-40
2005-37
2006-Z7
2007-16
2008-16
2009-14
2010-14
2011-13

1992 -10
1993 -10
1994 -14
1995 - 20
1996. 33
1997 - 43
1998 - 52
1999-51
2000. 49
2001-45
2002-43
2003-41
2004-40
2005-37
2006. 27
2007-16
2008-16
2009-14
2010-14
2011-13

1997-26 1997. 26 1997. 26 1997. 26
1998-38 1998-38 1998-38 1998-38

1995-80 1995-80 1995-80 1995. 80
1996-80 1996-80 1996-85 19%-80
1996-85 1996-85 1996-85 1996-85
1996-85 1996. g5 1996-80 1996-85

s

it
II

1992-3
1993 - 4
1994-6
1995-9

1996. 11
1997-11
1998-11
1999 -12
2000. U
2001-12
2002-11
ZOOi-ll
2004-11
2005-10
2006-10
2007-10
2008-10
2009-10

2010 -10
2011 -10

1992-10
1993 -10
1994-14
1995 - 20
1996 - 33

1997-43
1998 - 52
1999 - 51
2000-49
2001-45
2002-43
2003-41
2004-40
2005-37
2006-27
2007-16
2C08-16
2009-14
2010 -14
2011 -13

1997 - 26
1998 - 38

1995 - 80
1995 - 80
1996 - 85
1996 - 85

1992-10
1993 -10
1994 -14

1995 - 20
1996-33
1997 - 43
1998-52
1999 - 51
2000-49
2001. 45
2002-43
2003-41
2004-40
2005-37
2006. 27

2007. 16
2008-16
2009-14
2010-14
2011-13

1992-7
1993 - 7
1994 -10
1995 -14
19%-23
1997 - 30
1998 - 36
1999 - 36
2000-35
2001. 32
2002-30
2003-29
2004-28
2005-26
2006-19
2007-11
2008. 11
2009-10
2010-10
2011-9

I
I
»
s

1992-4
1993-5
1994-7

1995 -12
1996-15
1997 -15
1998. 14
1999 -15
2000-15
200I-15
2002-15
2003-15
21)04-14
2005-U
2006. 13
2007-13
2008-13
2009-13
2010-13
2011-13

1992-13
1993 -12
1994 -18
1995 - 27
1996 - 43
1997 - 56
1998 - 68
1999 - 67
2000-64
2001. 59
2002-55
2003-53
2004-52
2005-48
2006-35
2007-21
2008-20
2009-19
2010 -18
2011 -17

1997 - 26 1997 - 26 1997 - 26
1998 - 38 1998 - 38 1998 - 38

1995. 80 1995 - 80

1995 - 80 1995 - 80
1996-85 1996-85
1996-85 1996-85
1996-85
1997 - 85
1997 - 85
2006-85

1995 - 80
1996 - 80
1996. 85
1996 - 85
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Cogm
Cogen

Gcothemul

Geothemud

Geothermal

Geotliermal

Gealhernul

GeoUiermal
Geothernul

Geolhermal

Geothermal

Geothermal

Gcothcrmal

Geolhermal
Geothernul

Geotheroul
Gcothermal

Wind
Wind
Wind
Wind
Wind
Wtod
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wtod
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

SmaBSCCT
Small SCCT
SmaU SC CT
Small SC CT
SnaUSCCT
Small SCOT
SmaUSCCT
Small SC CT
SmaU SC CT

1999-45
2000-45
2001-45

1996-5
1997 - 17
1998 -16
1999-5

2000-15
2)01. 15
2002-10

E5S
S-i 3^15

I I

1999 - 45
2000-45
2001-45

1999-45 1999-45 1999-45
2000. 45 2000-45 2000-45
2001.45 2001-45 2001-45
2010. 100 1999-100 1999-100
2011. 100 2001. 100 2001-100

2002. 100 2002-100
2003 -100 2003 - 100

1996-5
1997. 17
1998 -16
1999-5

2000. 15

199C-5
1997 -17
1998. 16
1999.5

1996.5
1997. 17
1998 -16
1999-5

2000. 15 2000-15
2001-15 2001. 15 2001. 15
2002-10 2002-10 2002. 10

2011. 52

1996-5
19»7 -17
1998 . 16
1999-5

2000-15
2001-15
2002-10

1996-4 1995. 8 1995-8 1995-8 1995-8
1996-4
1996.4
1997-4
1997-4
1997-4
1999-8
1999-8
1999-8

1996-4
1997 - 4
2010-8
2010-8

1996-4
1997.4

1996-4
1997-4
2006-4
2007.4

1996-4
1997.4
2009-8

t

^1
il

1999-45
2000-45
2001. 45
2001-100
2002. 100
20)5-100
2007-100

1996
1997-
1998-
1999

2000.
2001-
2002-

1996-4
1996 - 4
1996.4
1997-4
1997 - 4
1997.4
1999 - 8
1999-8
1999 - 8

1999. 45 1999-45
2000-45 2000-45
2001-45 2001-45
2007-100
2008-100
2008-100
2009-100
2009-100
2010. 100
2010-100
2011-100
2011-100
2011-im

1996-5
1997 -17
1998 -16
1999-5

2000. 15
2001-15
2002-10
1998-52
1999 - 52
1999-52
1999-52
2000-52
2001-52
2001-52
2001-52
2002-52
2003. 52
2003-52
2003-52
2003-52
2003-52
2005. 52
2005-52
2005-52
2006-52
2006-52
2007-52

1996-5
1997 -17
1998 -16
1999.5

2000-15
2001 - 15
2002-10

1996.4
1996-4
1996-4
1996-4
1997.4
1997.4
1997 - 4
1997.4
1999 - 8

I

1999-45
2000-45
2001-45

1996-5
1997 -17
1998 - 16
1999-5

2000-15
2001-15
2002-10

1996-4
1996-4
1997-4
1997-4
2001-4
2002-4
20TO-8
2003-8

2003-4

63



PaciHCorp - RAMPP 2
Resources Added (MWa)

Table 4-1

Environmental Other Uncertainties

SnuUSCCT
SmrilSCCT
SmdlSCCT

Medium SC CT

Medium SC CT

Medium SCCT
MedluinSCCT
Medium SCCT
Medium SCCT
Medium SC CT

Medium SCCT
Medium SCCT

LArgeSCCT
Large SCCT
Large SC CT

Large SCCT
Large SC CT

Large SCCT

Large SCCT
Large SCCT
Large SC CT

Large SC CT

Large SCCT

Large SCCT

Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medum CC CT
Medium CC CT

Lu-gt CC CT
Lu-ge CC CT
Lugc CC CT
LugtCCCT
LtrgeCCCT
LwgeCCCT
LwgeCCCT
LugeCCCT
LwgeCCCT
Lu-ge CC CT
Lu^cCCCT
LwgeCCCT
I^rgeCCCT
Large CC CT
Large CC CT

Urge CC CT
Large CC CT
Urge CC CT
Large CC CT
Luge CC CT
LirgeCCCT

1=
I]

2007-8

1W9-20
2000-20
2011-10

5
n 8

S?lS
W.31S

1998-2)
2003-20

1998 - 31 1997 - 31
1998 - 31 1998 - 31

2000-31

1997-31
1998-31
2000-31

1997-31
2000-31
2000-31
2003-31
2003-31
2003-31
2004-31

1999 - 64 1999 - 64

1997-175
2001 -175
2002-175
2003 -175
2005 -175
2006-175
2007-88
2008-87
2008-88

2»09-n
2009-88
2010-87
2010-175

1997-175 1997-175 1997-175
2001-175 2001-175 2008-175
2002-175 2002-175
2003-175 2003-175
2005-175 2005-175
2006-175 2006-175
2007 - 88 20)7 - 88
2008 - 87 2008. 87

2008-175 2008-175
2009-175 2009-175
2010-88 2011-175
2011-87
2011-175

II

1998-20

1997-31
2000. 31
2000-31
2006-31
2008-31

2010. 64
2011-64

1997 -175
2003 -175
2005 -175
2006-175
2007 -175
2009-175
2010-175
2011-175

.B

I!
S e5

2010-4
2011-4

1999-20
2001. 20
2005-20
2010-20

1998 - 31
1998 - 31
2000-31
2001-16
2002-15

1997 -175
2008 -175
2009-175
2010 -175
2011. 175
2011-88

?
R

1999-8
1999-8

I
I
I?
s

2003-8
2004-4

2006-8 2011-8

1W9-20
2004-20
2006. 10
2007-10
2010-10
2010-10

2011-10
2011-10
2011 -10

1998-31
1998 - 31
1999 -16
2000-15
2000-31
2003-31
20B3-31
2004-16
2005-16

2011. 64

2011-10
2011-10

1997. 31
1998-31

2000-31
2005-31
2005-31
2005-16
2005-16
2005-31
2006-15
2006. 15

1997 -175
2002-88
2003-87

2003 -175
2007 -175
2008 -175
2009-175
2010 -175
2011. 175

1997. 175
2003 -175
2008-88
2(109-87
2009-175
2010-175
2011-175
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%

II
KS

LwsrCCCT
LugeCCCT
LATgcCCCT
I^rgcCCCT
LwgeCCCT
LwyCCCT
LwgeCCCT
LTECCCCT
LwgcCCCT
Lu-ge CC CT
L«Tgc CC CT
Large CC CT

L«rgc CC CT
Lu-8'CCCT
LargtCCCT
LugtCCCT
Large CC CT
Large CC CT
Lu-geCCCT
LTgcCCCT
LTECCCCT
Large CC CT
Large CC CT

Wyodat!
Hunter 4

ACT Coil
AFBCoaI
AFBCod
AFBCoI

IGCC Coll
IGCCCoal
IGCCCod

Plimped Storage
Puiiyed Storage

Kicapcd Storage
Pumped Storage
Funded Storage
Punyed Storage
Puinped Storage
Pumped Storage
Pumped Storage

Puinpcd Storage
Punaped Storage
Pungied Storage
Pumped Storage
Pumped Storage

2011. 192 2007-192
2005-300

2006. 192
2003. 300

2001-192 2001-192
2fl05-300 2B06-300

2009-188
2010. 188
2011 -188

1997-(13)
1998 - (13)
1998-(13)
2t»0-(13)
2000 - (13)
2002-(13)
2102-(13)
2003-(13)
2003. (13)
2006-(13)
2006-(13)
2006-(13)
20)0-(13)
2010 - (13)
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Table 4.1

Other
Uncertainties Load Uncertaint

DA Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D. S. Lost Ops

D.S. Last Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops

D.S. Options

D.S. Opdons
D.S. Options
D.S. OpUons
D. S. Options

D. S. OptioDs
D. S. OpUons

D. S. Options

D.S. Options
D.S. Options
D.S. Options
D.S, OpUons

D. S. Options

D.S. Options
D.S. Options

D.S. Options
D.S. Options

D.S. Opdons
D.S. Options

D.S. Options

BPA Exchange
BPA Exchange

Cogeu

Cogen
Cogeo
Ci^en
Cogen
Coeen
Cogen
CogCD
Cogen
Cogen
Cogea

i
a
&3

I!
1992-3
1993-4
1994-6
1995-9
1996-11
1997. 11
1998. 11
1999 -12
2000- 12

2001-12
2002-11
2003-11
2004- 11

2005- 10

2006-10
2007-10
2008. 10

2009-10
2010-10
2011-10

1992-10
1993 - 10
1994. 14

1995 - 20
1996 - 33
1997-43
1998. 52
1999 - 51
2000-49
2001. 45
2002-43
2003-41

2004. 40

2005-37
2006-Z7
2007-16
2008-16
2009-14
2010-14
2011-13

1997 - 26
1998 - 38

1996-80
1996-85
1997-80
1997 - 85

li
II

1992-3
1993 - 14
1994-6
1995-9
1996-11
1997 -11
1998 -11
1999 -12
2000. 12

2001-12
2002-11
2003-11
2004-11

2005. 10

2006-10
2007. 10
2008-10

2009-10
2010-10
2011-10

1992 - 10
1993 - 10
1994. 14
1995 - 20
1996-33
1997 - 43
1998. 52
1999 - 51
2000-49
2001-45
2002-43
2003-41
2004-40
2005-37
2006-27
2007-16
2008-16
2009-14
2010-14
2011-13

1997 - 26
1998 - 38

1994 - 80
1995 - 80
1995 - 85
1995 - 85

a
Ef

I J El
S &£ 1.5 <

1992-2
1993-3
1994-4
1995-5
1996-S
1997-5
1998 -1
1999-4
2000-4

2001-4
2002-4
2003.4
2004-4

2005-4
2006-<
2007-4
2008-4

2009-4
2010-4
2011-4

1992.7
1993 - 5
1994 - 5
1995 - 5
1996.6
1997.7

1998 - 55
1999 - 27
2000-28
2001 - 29
2002. 30
20<B-30
2004-29
2005-24
2006-20
2007-13
2008-10

2009-9
2010-8
2011-8

1997 - 26
1998 - 38

tj
itll
1111

1992-2
1993-3
1994-5
1995-7
1996-7
1997-7
1998-5
1999-8
2000-8
2001-8
2002-8
2003.8
2004-7
2005-7
2006-7
2007-7
2008-7
2009-7
2010.7
2011-7

1992 - 8
1993 - 7
1994-9

1995 -13
1996-20
1997-26
1998-58
1999 - 40
2000. 38
2001. 35
2002-33
2003-32
2004. 31
2005-29
2006-21
2007-12
2008-12
2009-11
2010-11
2011 -10

1997-26
1998-38

1996 - 80
1996 - 80

3j
III!
1111

1992-3
1993-4
1994-6
1995-9

1996-11
1997-11
1998. 14
1999-11
2000-11
2001-11
2002-11
2003-10
2004. 10
2005-11
2006-10
2007-10
2008-10
2009-10
2010-10
2011-9

1992-10
1993 - 10
1994 - 14

1995 - 20
1996-33
1997. 43
1998 - 20
1999 - <5
2000-47
2001-48
2002-49
2003-49
2004-48
2005-40
2006-32
2007-21
2008-17
2009-15
2010-U
2011-13

1997. 26
1998 - 38

2001-80
2001-80
2001-85
2001. 85

J
.
ill

S'.ill
SiSS<

1992-3
1993.4
1994-6
1995-9

1996-11
1997-11
1998 . 10
1999-12
2000-12
2001-12
2002-12
2003-12
2004. 11
2005-11
2006-10
2007-10
2008-10
2009-10
2010-10
2011-10

1992-10
1993 -10
1994. 14
1995 - 20
1996. 33
1997 - 43
1998 - 53
1999-51
2000-49
2001-45
2002-43
2003-<1
2004-41

2005-34
2006-28
2007-16
2008-15
2009-14
2010-14
2011-14

1997 - 26
1998 - 38

1994 - 85
1994 - 85
1995. 80
1995 - 80
1995 - 85
1996 - 85

1992-12
1993-11
1994. 17
1995 - 24
1996 - 39
1997-51
1998 - 58
1999-60
2000-58
2001-53
2002-50
2003-48
2004. 47
2005-43
2006-31
2007-18
2008-18
2009-17
2010-16

2011 -15

1997-26
1998 - 38

1995 - 80
1995 - 80
1996 - 85
1996. 85
1996 - 85
1996 - 85

1992-12
1993-11
1994 -17
1995 - 24
19% - 39
1997 - 51
1998-28
1999 - 51
2000-49
2001-45
2002-43

2003-41
2004-40
2005-37
2006-27
2007. 16
2008-16
2009-14
2010. 14
2011. 13

1997. 26
1998-38

1995. 80
1996-85
1996-85
1996. 85
1996 - 85
1996-80

?,{
iy

ui e.

S&ss
1992-4
1993-4
1994-6
1995 -10
1996 -13
1997 - 7
1998-11
1999 -12
2000-12
2001. 12
2002-11
2003-11
2004-11
2005. 10
2006-10
2007. 10
2008. 10
2009-10
2010-10
2011-10

1992-12
1993-11
1994. 17
1995 - 24
1996. 39
1997 - 27
1998-52
1999. 51
2000. 49

2001. 45
2002-43
2003-41
2004. 40

2005. 37

2006-27
2007-16
2008. 16
2009-14

2010-14
2011 -13

1997-26
1998-38

1995 - 80
1996 - 85
1996. 85
1996. 85
1996 - 85
1996 - 80
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Cogcn
CcgCD

Geothemid

GeoUicmuI

Geothermd

Geothtrma]

Geothcmud

Geothermd

Geothennal

Geothermal

Geotbeniul

Geothennal

Geothermal

Geothermal

Geothermal

Geothernul

Geothenna]

Wind
Wind
Wind
Wind
Wlud
Wind
Wind
Wind
Wind
Wind
Wind
Wind

Wind
Wind
Wind
Wtod
Wind
Wind
Wind
Wind
Wlud
Wind
Wind
Wind
Wind
Wind
Wind

Small SCCT
SmaBSCCT
SnuUSCCT
Small SCCT
SmaUSCCT
Small SC CT
Small SCCT
SnuBSCCT
SinaBSCCT

Other
Uncertainties

PaciHCorp - RAMPP 2
Resources Added (MWa)

Table 4-1

Load Uncertaint

ti
&*3

II

1999-45
2000-45
2001-45

1996-5
1997-17
1998 -16
1999-5

2000. 15
2001-15
2002-10

2000-4
2001-4
2008-B
2008.8
2010-8
2010-8

li

1999-45
2000-45
2001-45

1996-5
1997-17
1998 -16
1999-5

2000-15
2001. 15
2002-10

2000-4
2001-4
2008-8
2008-8
2008-8
2009-8
2009-4
2009-4
2010-4

1998-11
1999-34

1W8-11
1999-34

1W9-45
2)00. 45
2001. 45

1999-45
2000-45
2001-45

1999-45
2000. 45
2001. 45

1999-45 1W9-45
2000. 45 2000-45
2001-45 2001-45

1996-5 1996.5
1997-10 1997-17

1998-16

1996.5
1997 - 10
1997. 30
1999-7

1996-5
1997 -17
1998. 16
1999-5

1996-5
1997. 17
1998 -16
1999 - 5

1996-5 1996-5

1997-17 1997-17

1998 - 16 1998 - 16
1999-5 1999-5

2000-16 2000-15 2000-15 2000-15 2(X)0. 15
2001. 15 2001-15 2001-15 2001-15
2002-10 2002-10 2002-10 2002-10

1997.8
1997-4
1997-4
1997-4
1998-4
1998-4
1998-4
2001-4
2002.4

2003-8
2003-4
2003-4
2003-4
2004-4
2004.4
2004.4
2011-8

1995-8
1999 - 8
1999.8
1999 - 4
1999-4
2000-4
2000-4

1995.8
1999-8
1999-8
1999-4
1999-4
2000.4

2000.4

2006-4
2006.4
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SnnBSCCT

SmdlSCCT
SmaDSCCT

Medium SCCT
MedIuniSCCT
Medium SCCT
Medium SCOT
MtdIumSCCT
Medium SC CT
Medium SC CT

Medium SCCT
Medium SC CT

Lu-geSCCT
Large SCCT
Luge SC CT
Luge SC CT
Lu-ge SC CT
Lu-EtSCCT
Large SCOT
LugcSCCT
Lu-gc SC CT
LwgeSCCT
Lu-gc SC CT
LtrgeSCCT

Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT

Large CC CT
Large CC CT
Large CC CT
LugeCCCT
ifrpcccr
Large CC CT

LugeCCCT
LwgtCCCT
LujcCCCT
Lu-geCCCT
lATgeCCCT
Lu^cCCCT
LTgeCCCT
Large CC CT
Lu-eeCCCT
Large CC CT
Lu-geCCCT
Large CC CT
Urge CC CT
LwEcCCCT
LugeCCCT

Other
Uncertainties

I

?i

2003-20

1996 - 31
1996 - 31
1997 - 31
1998 - 31
1999 - 31
2000-16
2001-16

2002-175
2003-88

2004-87
2005-175
2006-175
2007-88
2008-87
2010-88
2011-87
2011-175

2010-4

1999-10
2000-10
2000-20
2009-10
2010-10

2000-31
2000-16
2001-16
2010-31

2011-64

1996 -175
1996 -175
1997 -175
1999 -175
2003-88
2004-87
2005-175
2006-175
2006-88

2007-87
2009-175
2010-175
2011 -175

PaciHCorp - RAMPP 2
Resources Added (MWa)

Table 4.1

1998-31

Load Uncertaint

Jj
III!1111

1999-20
1999-2B
2003-20

1996-16
1996-16
1996-16
1997 - 16
1W7 - 16
1997-16
2003-31
2003-31
2003-31
2003-31

2001 -175
2001 -175
2002-175
2008-175
2009-175
2010. 175
2011 -175
2011-88

1999-31
2001-31

1996-175
1998 -175
2007-175
2008-175
2009-175
2010-175
2011-175
2011. 88

1999-20 1999-20 1999. 20
2000-20 2000-20 2000-20
2000 - 20 2003 - 20

2004-20

1996-31
1998-31
1998-31
1999-31
1999. 31
2000-16
2001-16
2001-31

1997 -175
2001 -175
2003 -175
2004. 175
2005 -175
2005 -175
2006-175
2007 -175
21)07 -175
2008 . 175
2008 -175
2009-175
2009-175
2010 -175
2010. 175
2010 - 88
2011-87
2011-175
2011-175

1997-31
1998 - 31
1998-31
1999-31
2000-16
2000-16
2001-16
2001-16
2010-31

2004. 64

1997 -175
2001 -175
2002-175
2003 -175
2003 - 175
2)06-175
2006-175
2007. 175
2007-88
2008-87
2008 -175
2008-88
2009-87
2009-175
2009. 175
2010-175
2010-175
2011-175
2011-175
2011-175

1997-31
1998-31
1998. 31
1999-31
21103. 31
2003-31
2003-31

1997-175
2002-175
2007-175
2008 -175
2009-175
2010-175
2011-175
2011-88
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Table 4.1

Load Uncertaint

IL!
J

i 111-
till

LuyCCCT
LupCCCT
Large CC CT
LuBtCCCT
UrieCCCT
LuscCCCT
LareeCCCT
Large CCCT
Large CC CT
Large CCCT
Large CC CT
Large CC CT

L«reeCCCT
Large CC CT
I^rgcCCCT
Large CC CT
LwgeCCCT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT

Wyad«k2
Hunter 4

AFBCoaI
AI'BCoal

AFBCori

AFBCod

IGCC Cod
IGCCOnl
IGCC Cod

Punycd Storuge
Pumped Storage
Punyed Storage
Puinped Storage
Puiqped Storage
Punqied Storage
Punyed Storage
Punycd Storage
Punqicd Storage
Punqied Storage
Pumped Storage
Pumped Storage
Punyed Storage
Pumped Storage

2001 -192
2009-300

2001 -192
2002-300

2003. 192
2005. 300

2005 -192 2003 -192 2001 -192 2001. 192 2001 - 192
2006-300 2005-300 2002-300 2005-300 2005-300
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PacifiCorp. RAMPP 2
Financial Summary of Illustrative Plans

Table 4.2

FORECASTS
Low Forecast

Medium-Low Forecast

Medium-High Forecast, Step 1
Medium-High Forecast, Step 2
Medium-High Forecast, Step 3
Medium-High, Step 4
High, Step 1
High, Step 2

SCENARIOS
Electrification Scenario

Loss of Resources Scenario

High Gas Prices Scenario
C02 Tax Scenario

ENVIRONMENTAL

Environmental Level 1

Environmental Level 2

Environmental Level 3

Environ. Level 3 with High Gas Prices
Environmental Level 4

OTHER UNCERTAINTIES
Renewables 20% Less Cost

New Renewables Only
DSR Yield Plus 30%
DSR Yield Minus 30%
Average Hydro Conditions
10%LessThennal

LOAD UNCERTAINTY

Med-Low Forecast, Low Actuals

Med-High Forecast, Med-Low Actuals
Med-Low Forecast, Med-High Actuals
High Forecast, Med-High Actuals
Med-High Forecast, High Actuals
Med-High Forecast, High Excursion
Med-High Forecast, High Short Excuraion

20-year
NPV

Op. Rev.
(tMMI

23, 724
26,210
31,484
31,644
31, 332
31.319
36, 393
36, 125

39, 940
31,931
31,944
31,731

31,332
31,306
31,310
32, 098
31,732

31,621
33,782
31, 123
32, 148
31,454
32.987

23,956
26, 847
31, 666
31,419
36,067
34,746
33,287

Base Unit Cost

Real Prtee Ave. 20-Year

After Growth
20 Years Real

fmlllsfllWhl S.

36.9
39.8
45.0
45.4
45.1
44.8
49.3
48.8

53.4
45.5
47.4
45.4

45.1
45.1
45.2
47.6
45.8

45.3
52.7
45.4
45.8
45^
48.0

38.5
40.9
45.9
44.9
50.2
45.1
47.6

-1. 15
-0. 75
-0. 11
-0.07
-0.09
-0. 13
0.38
0.33

0.72
-0.05
0. 17
-0.06

-0.09
-0.09
-0.08
0. 19
-0.02

-0.07
0.73
-0.06
-0.02
-0.05
0.24

-0.93
-0.61
0.00
-0. 11
0.47
-0.09
0. 19

The C02 Tax Scenario results (with the Bx) should be:
20-yr NPV Op Rev of $46,114; real pnce after 20 years
of 70. 3 mills, /kWh; growth rate of 2. 3 percent. System
costs increase by $14.8 billion over MH4; $650
million due to resource choice costs. (See page 87) 70



PacifiCorp . RAMPP 2
Emissions from Illustrative Plans

Table 4.3

Percent Increase in Emissions
from 1 Ml . 2011

FORECASTS

Low Forecast
Medimn-Low Forecast

Medium-High Forecast, Step 1
Medium-High Forecast, Step 2
Medium-High Forecast, Step 3
Medium-High, Step 4
High, Step 1
High, Step 2
SCENARIOS
Electrification Scenario

Loss of Resources Scenario

High Gas Prices Scenario
C02 Tax Scenario

ENVIRONMENTAL
Environmental Level 1

Environmental Level 2
Environmental Level 3

Environ. Level 3 with High Gas Prices
Environmental Level 4

OTHER IINCERTATNTTFS
Renewables 20% Less Cost

New Renewables Only
DSR Yield Plus 30%
DSR Yield Minus 30%
Average Hydro Conditions
10% Less Thennal
LOAD UNCERTAINTY
Med-Low Forecast, Low Actoals
Med-High Forecast, Med-Low Actuals
Med-Low Forecast, Med-High Actuals
High Forecast, Med-High Actuals
Med-High Forecast, High Actuals
Med-High Forecast, High Excursion
Med-High Forecast, High Short Excursion

C02
5.2
12.5
356
33.9
32.4
32.2
46.8
44.6

66.5
36.0
41.1
26.9

32.2
30.0
29.0
37.3
26.1

31.2
14.9
32.2
36.2
33.9
38.5

5.0
18.6
33.8
34.1
46.8
48.2
39.0

S02
3.0
11.0
14.1
13.6
14.0
12.4
14.1
12.8

12.7
14.0
16.9
12.5

12.4
12.1
12.7
15.8
11.3

14.4
11.2
13.9
14.8
14.0
13.7

2.7
11.0
13.8
14.2
14.1
14.9
13.9

NOX
-17.6
-13.6
-5.4
-5.7
-9.0
-8.3
-4.4
-6.7

-4.0
-5.3
-2.2

-12.0

-8.3
-12.0
-11.7
-3.2

-12.6

-5.5
-12.5
-5.7
-5.5
-5.4
-5.4

-17.8
-7.7
-5.7
-5.2
-4.4
-4.1
-5.1

Percent Increase in

GWH Requirements
from 1991 tn 2011

6

20
58
58
58
58
88
88

127
58
58
58

58
58
58
58
58

58
58
58
58
58
58

7

23
58
58
88
85
66

71



PacifiCorp RAMPP-2 Report

The pattern of results in the NPV of Op Rev (system cost) column do not always
correspond to the panem of results in the base unit cost real growth rate (real price growth)
column. This is because the NPV results are highly influenced by costs that occur early in
the 20 years, and are less influenced by costs that occur late in the 20 years. The base unit
cost growth rate, on the other hand, compares base unit costs at the starting point and end
point of the studies.

Table 4-3 shows the percentage increase in emissions comparing 1991 to 2011 for aU of Ae
cases. The increase in each of four emissions (C02, S02, NOx and TSP) is provided
along with the increase in gigawatt hours (GWh) requirements. TSP represents total
suspended particulates. Emissions grow more slowly than GWh requirements in all cases,
but the degree of improvement in einission output relative to GWh requirements varies
across the cases.

The Results Technical Appendix includes tables which provide additional details for each of
the model runs. Tables for each run include: a graph showing resource additions across
time, financial results on a year-by-year basis, energy additions for each year and the
resuldng load/resource balance, winter capacity additions for each year and the resulting
load/resource balance, and summer capacity additions for each year and the resuldng
load/resouree balance. From these tables, the reader can determine the contribution of each
resource addition to energy and peaking needs.

FOUR FORECASTS: ILLUSTRATIVE PLANS

Graph 4-4 shows the resources that would be added by the year 2001 and by the year 2011
for all four forecasts. This provides a summary picture of how the resource additions
increase with each higher level forecast of load growth. The results are described in energy
terms, for economy of presentation. This enabled the descriptions to flow more efficiently,
rather than listing the energy, winter peak, and summer peak results for each plan. Each
resource plan was selected based on the contribution of each resource to energy, as well as
winter and summer peaking needs. The Results Appendix provides equivalent detailed
infonnarion for energy, winter peak and summer peak.

Low Forecast

Graph 4-5 shows the resource additions for the 20 years under a low load growth forecast.
Under the low forecast, loads would increase at only 0.5 percent per year, for a total
addition of 520 MWa over the 20 years. Resource needs are reduced by the expiration of
existing long term sales agreements with other utilities. The needs are more than met by
473 MWa of demand-side resources and by exercising the BPA Entidement Agreement at
the latest opportunity in 1997. The demand side additions are motivated by a'strategy of
capturing lost opportunides and maintaining minimal viable programs. Consequenfly, a
substantial energy surplus develops through the planning horizon in this case. Secondary
wholesale sales help to initigate the cost impacts of this surplus. Firm wholesale sales
could also serve this purpose, but no attempt was made to simulate long term transactions.
Real price growth and emissions would be the lower in this case than in any of the other 25
futures. Retail prices would decrease by 1. 15 percent in real temis. Although emissions
would be low, they would increase at almost the same rate as total GWh requirements
increase. In all of the other cases, emissions increase at a significantly lower rate than do
GWh requirements.

72



Graph 4-4

4 Forecasts
Total

Resource
Additions
inMWa

1992-2001
22«r
;00»
)80«
IiK>
l4»°
,200
ioon
^nn

60»
400
200

0

\ \ ^Y

0»

urf-

Averag* MW'a

CCCT's
DSR
Coal
Renewables

Cogeneration
SCCTs
Contract Rights
Total

Law ML VH1 Hith2 ^

0

287
0

60
0

0

350
41S

330
142

875
485
300
20B
500
-130

65

rf»'
u»- ^

4 Forecasts
Total

Resource
Additions
inMWa

1992-2011
220»
200°
)10»
1600
)<D"
1ZDO
in»»

800
sf
400

20«
0

Average MW'a

CCCT's
DSR
Coal
Renewables
CoRenerarion
SCCTs
Conh-act Rights
Total

Low

0

0

fo
500

-ML
64

58B
0

120
160

93
fia

ion

781
300
21S
330
142
65

3499

910
300

65
5517

d?"

73



~1
<»

MWa

4000

3500

3000

2500

2000

1500

1000

500

Demand-Side

Purchased Power

92 93 94 95 96 97 98 99 0 1 2

Years

10 11



~J
UI

MWa

4000

3500

3000

2500

2000

1500

1000

500

0

fflCCCTs

B SCCTs

Renewables

^ Co-Generation

Demand-Side

Purchased Power

PaciHCorp - RAMPP 2
Illustrative Plan

Medium-Low Forecast

Graph 4-6

92 93 94 95 96 97 98 99 0 1 2
Years

10 11



PacifiCorp RAMPP-2 Report

Medium Low Forecast

Graph 4-6 shows the resource additions under a ML forecast. Under ML, loads would
increase at 1.7 percent per year, for a total addition of 1,912 MWa over the 20 years.
Again, decreases in existing wholesale sales reduce the net resource needs. The needs can
be met by 588 MWa of DSRs, the BPA Entitlement Agreement, 160 MWa of cogeneradon,
120 MWa of renewables, 95 MWa of SCCTs, and 64 MWa from a CCCT in the last year
of the plan. Prices would decrease on average by 0.75 percent per year. They decline by
12 percent in real terms between 1991 and 2000, and are then virtually flat. Emissions
would increase only about half as much as GWh requirements.

Medium Hieh Forecast

An illustrative plan for the MH load forecast was developed through a series of four steps.
Under the MH forecast, loads would increase by a total of 4,030 MWa (at an average rate
of 3. 1 percent per year) over the 20 years. A table is provided in the Results Technical
Appendix which shows the resource selections for each of the steps. The Results
Appendix includes a full set of detailed infonnadon for each of the four steps. Step 1 was
an untouched model run which selected resources without any policy intervention. The
results of the untouched model run include 758 MWa of DSR acquisitions, the BPA
Entitlement Agreement, cogeneration, wind, SCCTs, CCCTs, and two coal units.

Step 2 added in more renewable resources earlier than they were selected in the untouched
run, consistent with the Company's environmental goal. The untouched run added 60
MWa ofrenewables for the entire planning period - 30 MWa of wind in 1995, another 30
m 1998, and no additional renewables. Step 2 added renewables in increments beginning
in 1996, so that by 2001, 148 MWa were in the plan, and by 2011, 218 MWa. DSR
resources, the BPA Entitlement of 65 MWa and cogenerauon of 330 MWa remained the
same in both runs. The additional renewables in step 2 caused other resource selections to
change from the selections in step 1. Step 2 added more SCCTs, 314 MWa instead of 263
MWa in step 1; it also added fewer CCCTs, 1313 MWa instead of 1528 MWa in step 1.
The two coal plants, represented by Hunter 4 and Wyodak 2, are in both plans. The
system cost in this second step is higher than in step 1, but emission levels are slightly
lower.

Step 3 is the same as the environmental sensitivity case at level 1 of external costs
(discussed below). The same amount of DSR, BPA Entitlement, cogeneration, and
renewables are included as in step 2. Low levels of external costs were added to the
internal costs of all resources, resulting in different resource choices. The model selected
fewer SCCTs (168 MWa instead of 314 MWa in step 2), more CCCTs (1750 MWa instead
of 1313 MWa m step 2), and only one coal plant CWyodak 2). Both system cost and
emissions are slightly less than in step 2.

Step 4 is the MH illustrative plan that is adopted for RAMPP-2. Its only difference from
steP-3 is. sll.Shtly-less SCCTs (142 MWa rather than 168 MWa in step 3), slightly less
CCCTs (1663 MWa rather than 1750 MWa in step 3), and Hunter 4 instead of Wyodak 2.
Hunter 4 was substituted for Wyodak 2 because if the Company were to build a coal plant
in the next 20 years, Hunter would the first choice, because of the more extensive existing
transmission facilities at the Hunter site. The plan for the MH forecast includes 65 MWa
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from the BPA Enddement,_758 MWa of DSR, 218 MWa of renewables, 330 MWa of
S%eneratiol, 142 Mwa ofsccTS' 1663 MWa of CCCTs, and the Hunter 4 coal plant at

LTtus portfolio yields a lower system cost, a greater decline in real pnce gTowtii,
and!ower_enussions than any ofthe steps leading up to it. The adopted plan results iii real'
P-Ilc.̂ _de^s^. of9?ercentbetwee" ls[91 md 2001, with real escafanonm~the"lateryeaTs^
leaving real prices about two percent lower at the end ofthe20yeMS compared to the

Graph-4'7, shows. the resource additions across the 20-year planning horizon for the MH
scast mustradve plan. This plan wUl be compared to several of the scenarios and

sensitivities; since they are based on the MH forecast. For economy of description, "the
MH adopted plan wUl be referred to as MH4. - " "~"~~-' " -~--i--

ffl'yfc Farecast

u?dCT. Ae, hi_gh forecast' loads would grow at 4 percent per year, for a total addition of
?-'yw, MW?ovel theJ° years- Two stePS were used to develop an'iUustrativepianfor'the

[fOTecast^TJ?e first and second stePS tx>th included Aepiiotrenewable'proje
and 910^MWa of DSR acquisitions. ^ The primary differences~arerthat step 2'isTinnt'ed"to
o"e..cMIPIantinstead of the. t.wo in step 1-- a"'d steP 2 has more-co'generation, "fewM
re"ewables- slightly more SCCTs, and slightly fewer CCCTs'dian's£p"T. "Graph'4-v8

; resourceadditions across the 20-year'planning horizon for the adopted dan tea-
', forecast--priceswould SCTease !ess in step 2 compared tostep iTmd'e'mis^ions

^ould-alsobelowe1'in step2- The ful1 infomiation-forsteps"l-ajid2'are m'"Ae"RK'u'^
IX.

Ahho,ughGWIlrequi.rementsm the high plangrow at a biSber rate (88 percent increase
over 20 years) than in MH4 (58_percent), S02;NOx, andT°SP'emissionsl 'alTwould^
at.J;b°U.Vhe^am^rateas. m,MH4. c62 emissions wou'id'grow~at''abo7t 45"pM?CT't',
compared to the MH4 rate of about 32 percent. --"--.. -. -»-. ^^ y^^.,,

General Pattprnv

OUL°^the_results fOT each of the forecasts, some general patterns for each resource
category can be seen.

Demand Side Resources

Thereal.leveuzed cost of the DSRS is ̂ sstbm the real leveUzed cost of the supolv side
resources; Under cun-ent assumptions, DSR costs vary between 23~and32 mU

! the^supply side resource costs vary between 37'and95'mins/kWh. ''There'fore'.'^
all. of_the. mu,strative. P!ans-the model adds DSRs first-to~ffli the"resourceAneedsu"The
TounlofDSRS available varies by forecast, because it is n7ed to economic assumDti'c

of new homes an_d_bu^inesses at each load forecastTeveI~"Ta'Me"3'-5
the, mlount of avallable DSRs for each forecast. InAelkflJcase, " 588 MWa are

^aila-ble:M.d588-arelncludedinther"ourcePIan- I"MH4, -781MWa~areavailabieuMd

.
arel"cludedinthe resource P1M- The same pattera shows up'in'theTuu"stratTve'pl'

;scenmos and sensitiyities. _I_f a sensitivity is based on theMH'forecast''case. 'thSMl
amount of MH forecast level ofDSRs wUl be included in the plan"""""""' ''
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If a higher cost effectiveness ceiling had been used, more resources would have been
available. However, the Company did not believe that a higher cost effecdveness ceiling
could be justified.

Renewable Resources

Because of the Company's new environmental goal, and to gain valuable experience with
these technologies, the Ulustradve plans for all four forecasts add renewable resources to
fill the resource needs sooner than they would be selected by the model. By 2001, the
illustrative plans show 60 MWa ofrenewables in the ML case and 148 MWa in MH4. By
2011 those amounts increase to 120 and 218 MWa, respectively.

Peaking Resources

The model recognized a need for peaking resources, and added SCCTs; however, it
sometimes added more than one small unit in one year. Under such conditions, the
Company would build the most cost effective unit size as the need arose, not necessarily
the small unit sizes. In all of the cases except the low and ML load growth, SCCTs are
added by 1998, most often by 1996. The SCCTs are assumed to run at about a 20 percent
capacity factor.

The amount of SCCTs added by the year 2001 are none for the low and ML forecasts, 712
MW for MH4, and 650 MW for the high. The amount added for the high is less than that
needed for MH4 because the five CCCTs added in the high plan each provide 250 MW of
peaking benefit. By 2011, the low forecast case still does not need any SCCTs, but 475
MW are included in the plan for the ML forecast, 712 MW for MH4, and 1,080 MWa for
the high. Additional peaking resources will be an essential component of any future
resource additions.

Cogeneration Resources

Cogeneration is relied on in all of the plans except the low load forecast, from 160 MWa in
the ML, 330 MWa in MH4, and 840 MWa in the high forecast case by 2011. This
resource is not added until 2009 in the ML case; in MH4 and in the high forecast it is
included much earlier, in 1995 and 1994, respectively. Cogeneration is an essential early
component of strategies to meet load growth.

Gas-Fired Resources

Cogeneration, SCCTs, and CCCTs represent a large portion of the illustrative plans. By
2011, the ML forecast calls for 184 MWa of gas-fired resources, MH4 calls' for 1872
MWa, and the high includes 4031 MWa. The future price of gas will be critical in
detemiining the actual timing and amount of gas-fired resources that are added to the
system. Fortunately^ in MH4 80 percent (measured by energy) of the new gas fired
resources are added after 2000.
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Coal Resources

PacifiCorp believes that newly constructed coal resources, under the proper conditions,
remain a viable option. However, given the relatively high capital requirements of new
construction, and the risk of such construction in light of global warming uncenainties,
new coal additions were limited to no more than one unit in the adopted illustradve plans
for the four forecasts. New coal additions did not occur until 2007 in MH4 and in 2001 in
the high forecast plan.

Additional energy and capacity from existing coal resources may be available to PacifiCorp
at significantly lower capital costs and without the construction risks of new coal resources.
The C02 emission impacts of existing coal resource acquisitions are also different from
newly constructed coal, since such resources would be operated regardless of ownership.
Therefore, potential acquisitions of existing coal resources will be carefully examined as a
substitute for new gas-fired generation and as a means of balancing the large uncertainties
of future gas price increases.

As indicated in the Q&A chapter, the Company has limited windows of opportunity
available to acquire existing thermal resources. Such resources will be evaluated with
consistent life cycle cost criteria.

The implications of future natural gas prices, potential C02 limits and strategies, and the
development of advanced coal conversion technologies will all influence future coal
resource construction decisions. PacifiCoip will conanue to monitor these issues as part of
its ongoing strategic and integrated resource planning activities.

FOUR SCENARIOS: ILLUSTRATIVE PLANS

Graph 4-9 shows the resource additions at 2001 and 2011 for each of the scenarios:
electnfication (which, with 5 percent load growth, results in needs higher than those in the
high forecast) and the other three scenarios -- loss of resources, high gas prices, and C02
tax^which reflect the MH forecast). Changes in the cost or availability of resources result
in different selections of resources to meet the resource needs of the MH forecast. The four
scenarios are identified on the graph as "Elect. " for Electrification, "LOR" for loss of
resources, "Gas" for high gas prices, and "C02" for C02 tax.

Electrification Scenario

Graph 4-10 shows the resource additions across the 20 years to meet load growth needs
under the electrification scenario. The portfolio of new resources for this scenario is
similar to^that for the Jiigh forecast. Both include the BPA Entitlement Agreement, 910
MWa ofDSR, and 218 MWa ofrenewables. The variations are that, for the"electrification
sc^".ano'-lhe model adds less cogeneration, slightly fewer SCCTs, a great deal more
CCCTs (7709 MWa compared to 2975 MWa m the high forecast plan), and two coal plants
instead of the one in the high forecast plan. Real retail prices would increase at a higher
rate under this future than under any of the others, at 0. 72 percent annually. Total GWh
requirements would grow by 127 percent, while C02 emissions would increase by half
that, and S02 emissions would increase by only 13 percent.
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LVSS Of ftesources Scenario

The loss of resources scenario consists of two parts: 1) loss of the ramp-up of the BPA
capaaty contract (a contract which provides 1100-1400 MW of peak capacity); and 2) loss
of hydro energy shaping ability.

?-r?P?-4-'l?.. sllows tfleresource additions under this scenario. The illustrative plan is a
?}??!l.t, variatlo?/2LMH4-. The los.s ofresources scenario includes more cogeneration,
slightly more SCCTs, and a second coal plant. The 20-yeaT system cost would be about
^-?^nlor^600 ?rinion lugher than in MH4 Real retaU prices would decrease by 0.05
percent in the loss of resources plan, and would decrease by 0. 13 percent in MH4. If the
regional solution to help various fish species results in the impacts considered in this
scenano^customers would see a small price impact.^missions would also be higher under
the loss of resources scenario, compared to MH4. This is a case where efforts to helo one
aspect of the environment could lead to other adverse environmental consequences.'

Hieh Gas Price Scenarin

Graph 4^12 shows the resource additions if gas prices are assumed to be sienifit
?^r_than-in-the. othe1' ca.ses- under.the base assumption, gas" p"ncerb egin"at

i, escalate through the year 2011 at 9. 94 percent nominal, and after 2§Tl at
-(zero p?ceMTeal, erowth):. The lugh gas pnce scenario-begins-gaspnces'at"a

l,MIevel ~»$L95/mmbtu- escala'"»S through 2011 at 9.94 percent °nominai^ and
escalating after 2011 at 8.63 percent nominal. ~ " r~~" ~ " ".".'

Compared to MH4,Jhe_illustrative plan for the high gas scenario adds the same amount of
t, DSR, and cogeneration. However, its major effect is to reduce'the

amount of now expensive gas fired resources and substitute'lower cost alternatives"-^
renewables^and coal. J^iis_plan adds more renewables (618 MWa-compared"t'o"2T8in
MH4)' slightl_y more SCCTS- very. fewccCTS (only 239-MWa compared "to"! 663 in1

), and agreat deal more coal'(1430 MWa compared to 300inMH4). "The 20^
system cost would increase by about two percent or $600 million in the hi£h~Easnn(
MM comPared to MH4-. Real retail prices would grow at 0. 17 percent, rather Am deCTease

J._13 percent in MH4.^ tf gas prices were to increase as projected in the'high'eas'D'nc
scenano, customers would see anjmpact on prices. Emissions would also beliieher^'uh

_gas prices. ^ForexmipIe, ^C02 emissions would grow at 41 percent ratiier'5ian i
percent as m^MH4. The other three categories of emissions would also'gTOw"at"fasteT

rates than in MH4.

C02 Tax Scenarin

The_C02 tax scenario assumes a $30/ton C02 tax. Graph 4-13 shows the resultir
of resources, assuming such a tax is added to the cost of'eachofthe'aDDroDri'a

resources in the portfolio; The resuldng Ulustrative plan includes more'renewabieTi
Mwar"her-tha" 218 in MH4)> slightly more SCCTs, slightlyTess'CCCT^and'noco'al
p]^""- rl?e. 20"y .systemcost would increase by about $6.Tbiili~onow'sy'stem wst^
MH4. Only about^$400 miUion of that would be due to differences'mresoureechoires"the
remainder (about 95 percent) would be from the^tax itself. Real retail prices wo'iiid'ffowTt
2. 3 percent instead of declining as in MH4 by 0. 13 percent. Emissions" would be lightly'
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reduced compared to MH4. C02 would grow at about 27 percent instead of 32 percent,
for example, and the other emissions would be favorably affected, although not
dramatically. Customers would be paying a very high price for a modest decrease in C02
emissions.

ENVIRONMENTAL COSTS: ILLUSTRATFVE PLANS

Four different levels of externality adders were used to examine the impact of
environmental externalities on resource planning. The column titles on table 4-14 show the
four levels. The first one has low non-C02 costs and $5/ton for C02. The other three all
have high non-C02 costs and different levels of C02 costs, from $0, to $10, and fmally to
$30/ton. These external cost adders were used in two ways.

Fu-st, Table 4-14 shows all new resources, ranked first according to internal costs and then
ranked again based on total costs after each of the four levels of externality adders have
been applied. In the first column (by internal cost only), the least cosdy is listed and
ranked first, and the most costly is listed and ranked last. The ranking is affected little by
the external cost adders at level 1 or 2. Level 3 external cost adders moves CCCT, wind
and geothermal up, and the coal technologies move down. Adding level 4 external cost
adders moves the coal technologies further down, and the renewables higher in the
rankings.

The Company then used these four external cost adders to develop four different resource
plans. Each external cost adder was added to the internal costs of new resources, and an
illustrative resource plan was developed assuming all resources had their original internal
costs, plus the additional external costs. A fifth plan was also developed to test the impact
of two events together: level three external costs and high gas prices. All five plans
assumed a MH forecast for resource needs. Graph 4-15 shows the resource additions by
the year 2001 and by 2011 for the five plans.

Plans using _any of the four external cost adders included the BPA Enridement power, 781
MWa of DSR, and 330 MWa of cogeneration. The variations came in the amounts of
renewables, SCCTs, CCCTs, and coal. The following table shows the amounts ofMWa
of each resource category which were added in each plan:

Renewables SCCTs

MH4
Level 1 (El)
Level 2 (E2)
Level 3 (E3)
Level 3, high gas
Level 4 (E4)

218
218
218
418
670
618

142
168
126
110
282
200

CCCTs

1663
1750
1989
1814
350

1528

Coal

300
192

1055

Tie El plan is very similar to MH4, since it is the same plan used in step 3 leading to
MH4 .ni^E2 plan differed from MH4_only in that E2 resulted in slightly fewer SCCTs,
moreCCCTs, and no coal plants. The E3 plan had more renewables, fewer SCCTs, more
CCCTs, and no coal plants. External costs at level 3 with high gas prices produced a plan
that had even higher renewables, more SCCTs, very few CCCTs, 'and a great deal more
coal. Jhe E4 plan was similar to the plan of level 3 with high gas, except the coal from the
level 3 with high gas plan was replaced by CCCTs in the E4 plan.
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bitemal Costs

$0
$0
$0
$0

Rank[1]

36. 00

37.87

39. 27

44. 17

51. 12

51. 54

55. 88

57. 67

75.96

105.81

1

2

3

4

5

6

7

8

9

10

Sensitivity-Level 1
$1000

$100
$200

$5
[2] Rank

42. 31

44.48

40.74

46.40

57. 11

56.64

55. 88

57.67

79. 18

Sensitivity-Level 2
$2000
$4000
$3000

$0
[3] Rank

106.54 10

47. 25

49.59

41.03

45.08

55. 23

52.96

55. 88

57.67

77. 27

106.69

3

4

1

2

6

5

7

8

9

10

Sensitivity-Level 3
$2000
$4000
$3000

$10
[4] Rank

58.00

61.41

43.96

49.52

65. 98

62. 85

55. 88

57. 67

83.71

5

6

1

2

8

7

3

4

9

Sensitivity-Level 4
$2000
$4000
$3000

$30
[5] Rank

108. 15 10

79.50

85.06

49.81

58.41

87.48

82.63

55. 88

57.67

96.58

111. 08

5

7

1

4

8

6

2

3

9

10



Graph 4-15

Environmental
Sensitivities

Resource
Additions
inMWa

1992-2001
2DW
)80«
i(d»
141»
l2»»
1BOO

sf
400
;0»

0

v^"
«3*

Average MW'S

CCCT,s
Rcnewables
DSR
CoReneration
Coal
SCCT's
Contract Rights
Total

_E1
350
208
413
330

0

150

_EZ
414
208
418
330

0

110

_E3 E3-G*a
414
208
418
330

0

no

175
408
418
330

0

175

_y

418
330

^
c?'

..$."

Environmental
Sensitivities

Resource
Additions
inMWa

1992-2011 20»»
)80»
l6»»
]»1)°
, 200

so
iW
zoo

0

Average MW'i

cccr^
Renewabies
DSR
Cogeneration
Cool
SCOT'S
Contract Rights
Total

'$>
_E1
1750

Z1S
731
330
192
168
6s

3504

JB
T. 9S9

218
7S1
330

0

126

_£,!
1814

418
7S1
330

0

no

350
670
731
330

1055
282
^

3533

-Ed
1528

61S
7S1
330

0

200

.
*-«'

90



Chapter 4: Illustrative Plans

The C02 tax scenario provides additional information regarding the impact of external costs
on resource planning. The table below compares the sy'stem cost for MH4 to the resource
plans under the different external cost adder levels.

20-year NPV of Operating
Revenue (System Cost)
fin millions of dollars')

MH4
El
E2
E3
Level 3, high gas
E4
C02 $30/ton Tax without the tax

$31, 319
$31,332
$31,306
$31,310
$32,098
$32,732
$31,731

With^C02 external cost^at $10/ton or less (levels 1, 2, and 3) the system cost would not be
sigmf":amlytffected- The plan developed using C02 external costs of $30/ton ~(C02 tax
,s,cenario wlthout accounting for the tax'itself) raised system costs by about $400 nuliion^

the C02 external cost of $30/ton is combined with high gas prices," thVsystenr costs
increase by about $800 million. ^ When the C02 external cost o?$Yo/ton"is-combined'wiA

external cost for^other emissions, the system costs increase by about $1.4 biiiion. A
external cost of$30/ton is large enough to significantly affect resource choices.

Significant^emissipn reductions from MH4 occur with level 3 external costs and low
pnces, or E4. E3 brings reduced emissions except for S02. -E4'7esuhs m"emiss?on

' all four categories, but at a significant cost to the system/

Emissions

IaMe-4~3. shows the chan6.e in emissio" levels for each resource plan. It illustrates the
'in reducing emissions when a large existing system is involved. C02emi'ssions

".c!'e.ase. i"-all. of_the cases- but C2ns2stently less'than GWh requirement~s Tncrease"
1, the percentage increase in C02 emissions is about half the'percentage mCTease"m

requirements. However, in two cases, this pattern does not hold: "theTow7oreca'st
Iana"dtheThigh eas,Prices scenario plan do not_result in a reduced'growth rate forC02

emissions. In two other cases; the increase in C02 emissions is" smaiier"than''the'other
cases: E4 and the new renewables only plan.

,so2. emissions als,°."l<;rease in a11 the. Plans- but their percentage increase is consis
C02, tending to be closer to a quanerof the percent'age increase i'nGWh

requirem ents. The most^ notable case which has a much lower Yncrease'in'Sm'K the
electnfication scenario. None of the cases result in significantly greater S02 emTssims'.

Noxemlssi£n. s,deCTeasein. a11 the cases:.but the Pattern relative to GWh requirement is less
consistent. TSP emissions increase in all cases, with a pattern simifar to th^tof'C02.
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Minimidne System Costs and Emissions

An addidonal form of analysis was performed to illustrate the benefits of a methodology
which does not require external cost adders at the beginning of the planning process. This
method allows an examination of the trade-offs between increased environmental benefits
and system cost. To show the total system costs reladve to the level of emissions, all of the
cases that were based on the MH growth rate have been plotted. Four plots are provided as
tables 4-16, 4-17, 4-18, and 4-19. They are, respectively, for S02, NOx, TSP, and C02
emissions. These 17 cases are designated on the plots as follows:

C02
D-
D+
El
E2
E3
E3G

E4
0
LOR
MH1
MH2
MH3
MH4
R

R20

C02 tax scenario
DSR -30% sensitivity
DSR +30% sensitivity
Environmental sensitivity at level 1 external costs
Environmental sensitivity at level 2 external costs
Environmental sensitivity at level 3 external costs
Environmental sensitivity at level 3 external costs

with high gas prices
Environmental sensitivity at level 4 external costs
High gas price scenario
Loss of resources scenario
MH step 1
MH step 2
MH step 3 (same as El)
MH step 4
Renewables only sensitivity
Renewables cost 20% less sensitivity

The emissions are total system emission levels for the year 2011. This provides one
perspective on future emissions, but does not compare cumulative emissions over the 20-
year planning horizon, which is another valid measure of environmental impacts. Each dot
on a plot represents the resource plan for one sensitivity. The lower the dot is on the plot,
the lower the system costs are for that resource plan. The further to the left the dot is on the
plot, the lower the emissions are for that resource plan in the year 2011. The cases which
fall in the lower left corner of the graph are the cases which have both low system costs,
and low emissions. They can be considered the "best" cases. The closer a case is to the
origin of both axes, the more desirable it is. It is worth noting that in all of the graphs, the
variation in emission levels is not large; thus at issue are small gains in emission levels.

The five best" cases for each emission are idendfied below, with an x under the column
where it is one of the best five cases for that emission. Each emission will have five cases
designated as the five best for that emission. The five "best" cases are those which are
closest to the bottom left hand comer of the graph - the ones which result in both
minimizing system costs and minimizing emission levels.
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S02 NQs TSP C02

MH4
E2
E3
E4
C02
0
D+

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

"'utflo"gh. the five "best." cases included three which are based on specific external cost
adders, the same form of analysis can be done using multiple resource plans based on cases
.

usmg. myya riables or strategies to CTeate multiple sensitiviries. Those multipleYensitivines
would then be plotted to find the ones which minimize both system costs and emissions.

Tllepla, ns which based resource choices on internal plus external costs at levels 2, 3, and 4
are in the "best"_case group for all four emissions, with E2 and E3 having lower :
^osts than E4. How do their resource choices differ from MH4, the plm"for'the"MH
forecast that was adopted for RAMPP-2? We can look auhe'total MWa'addedm"cert^n
resource categories at the end of the plaiming period. The amount of BPA purohase^ DSK.
and^cogeneration are the same for all four'cases. " SCCTTare added t>asred''on'Deak'?nve

s^ratherthan on contribution to emission levels. The relevant resource cateeorieTan^
are shown below:

MH4
E2
E3
E4

Renewables

218
218
418
618

CCCTs

1663
1959
1814
1528

E2,has_almost the same. system cost as MH4, yet achieves a lower S02, NOx, TSP, and
emissions level. ^ E3 also has almost the same system cost as N014, ' but'achieves'a
.

_emissions^levd for all but S02. E4 has a higher system cos~t, -aimo's~t'$TimUi'on"
compared to MH4. Jherefore, the ffade_-off to E4 may not be waTrante(T~However',~m'Ae

; run, these results indicate that the Company should carefully consider buUdine a'n^
t-. antLif. ren.ewables. Prove to be C6st effective, add more~renewabi?s"than

envisioned in MH4. Through^the remainder of this century; MH47E2'and"E3 aUhad'the
s?me-lewl-of, rcnewable_s'andno "ew. coa1--Thus for thesenext ten'yeais7the"reso"ur'ce
choices_for^MH4 are very similar to those for E2 and E3.--fhe"actionsThe Com'Dan^"K

; in the near future are appropriate for minimizing both system costs"andemfs7i'ons°

I'nPMt Vf External Costs on Di/ipatrh

Environmental dispatch ̂  the dispatch of a utiUty's resources based on their internal costs
_an^extemal cost adder - isan^issue under discussion by some regulatory'bodles"

Nonnally, resouree_s_are dispatched based on their internal "'costs"andcfoad'-folio^^
requirements^ PacifiCorp believes that its resource planning should and''caii-conM'der"thl
environmental impacts of resource decisions. The'Company also-believM'that"exrs tii
resources that comply with all applicable environmental requirementsYhould be operated"^
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minimize direct system costs. However, the Oregon order which acknowledged the
Company's RAMPP-1 planning repon stated: "In the next plan, PacifiCorp should also
analyze the external costs of existing resources and detennine whether including external
factors would affect the dispatch of those resources. " (Order 90-1658, p. 6) Table 4-20
and the following discussion are provided in response to that request

Current information about how others would dispatch or how wholesale markets would
address environmental dispatch is insufficient to provide a complete analysis of the impact
of using external cost adders in making dispatch decisions. Among the states PacifiCorp
serves, there is no consensus regarding whether environmental dispatch should be done, or
what the external cost adders should be. The Company is concerned about increased
operating costs and increased risk of inadequate compensation for those increased operadng
costs. If one state decides to adopt requirements to incorporate externality costs in
operating decisions for the utilities providing service in that state, and those requirements
increase utility costs, that state will need to address the issue of cost allocation.

Table 4-20 (two pages) shows the ranking of the Company's existing thermal resources by
internal variable cost, and by each of the four external cost adder levels.

Column 1 shows the internal costs, and the internal cost ranking of the existing resources.
The resource with the highest rank would be dispatched last. Column 2 shows total costs
after level 1 of external costs have been added to the internal costs and the new ranking of
resources according to those costs. Level one moves Colstrip, Hunter, Huntington,
Bridger, Craig, and Gadsby up in the rankings (to earlier dispatch). Johnston, Wyodak,
Hayden, Carbon, and Centralia move down in the rankings (for later dispatch).

Column 3 shows total costs after the second level of external costs have been added, and
the new ranking of resources with that external cost level. Level two of external costs,
compared to column 1 (internal costs) moves Colstrip, Hunter, Bridger, Craig, and
Gadsby up in the rankings. Level two moves Johnston, Wyodak, Huntington, Hayden,
Carbon, Naughton, and Centralia down in the ranking.

Column 4 shows total costs after the third level of external costs have been added, and the
new ranking of resources. Hunter, Bridger, Craig, and Gadsby move up in the rankings.
All of the other plants, except Colstrip, move down in the rankings, for later dispatch.

Column 5 shows total costs after the fourth level of external costs have been added, and the
new ranking of resources. Hunter, Bridger, Craig, and Gadsby move up in the rankings.
All of the other plants move down in the rankings.

Environmental dispatch would be highly influenced by C02. Given the uncertainty of the
external cost estimates for C02 emissions, the Company has serious concerns about
relying on any C02 external cost estimates to drive environmental dispatch.

Plants are considered on the margin if their ranking would result in their being dispatched
last -- only when load requirements were very high. Although each of the levels of external
costs would move some plants up in the rankings and some plants down, the plants which
would be on the margin under intemal-cost only dispatch (Naughton and Centralia) would
also be on the jmargin under envu-onmental dispatch, and would be joined by Carbon under
environmental dispatch. The overall conclusion from this analysis is that the lowest cost
thermal units in temis of internal cost are also the Company's lowest cost thennal resources
when external costs are added.
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Existing Resources Without & With External Cost Adders

(Mills/KWh)
Table 4-20

<D
\D

S02$/lon

N0x$/ton
TSP $Aon

C02 $Aon

Dave Johnston

Wyodak

Cols trip

Unit MW/CP

105
105
210
330

256

70
70

Internal Costs

$0
$0
$0
$0

[1] Rank

7.14 1
7.14 I
7.01 1
6.78 1

7.72

7.96
7.96

Sensitivity-Level I
$1000
$100
$200

$5
[2] Rank

19. 18
19. 18
19.24
15.52

17. 10

14.37
14.37

Sensitivity-Level 2
$2000
$4000
$3000

$0
[3] Rank

29. 89
29. 89
33. 20
21.80

24.69

21.87
21.87

Sensitivity-Levd 3
$2000
$4000
$3000

$10
[4] Rank

42.06
42,05
45. 12
33.33

37.06

33. 16
33. 16

10
10
10
10

Senritivity-Level 4
$2000
$4000
$3000

$30
[5] Rank

66.39
66. 39
68.97
56.41

61.79

55.74
55. 74

10
10
10
10

Huntington

Hayden

400
415

45
33

8.63

8.62

9.40
9.41

15.26
17.87

19. 36
19.53

25. 94
31. 18

28.29
27.65

10

10

9

9

36.60
41.83

39. 39
38.72

57. 93
63. 14

61.58
60.87

Hunter 351
234
400

9.39
9.64

9.54

16. 31
16.47
15. 83

27.73
20. 15
18.85

38.74
31.44
30.03

60.77
54.03
52.40

Carbon 66
105

9.98
9.46

21.86
20.82

10
10

37. 10
35.83

13
13

49.37
47. 47

13
13

73.91
70.76

13
13



PacifiCorp - RAMPP 2
Existing Resources Without & With External Cost Adders

(MilIs/KWh)
Table 4-20

0
0

S02 $/lon

NOx $/lon

TSP $Aon
C02 $/ton

Jim Bridger

Unit MW/CF

Craig

Naughton

Centralia

Gadsby

Cholla

Blundell

PP&A:ne 1/28/92

346
346
346
346

82
82

160
220
330

304
304

97

350

21

Internal Costs

$0
$0
$0
$0

[1] Rank

10.80
10.81
10.80
10.79

11.52
11.54

12.85
12.87
12.85

14.04
14.04

15.50

17.72

25.26

8

8

8

8

9

9

10
10
10

11
11

12

13

14

Sensitivity-Level 1
$1000
$100
$200

$5
[2] Rank

17.97
17.99
17. 91
17.45

18.90
19.38

24. 99
25.24
20.82

28.62
28.70

19.85

27. 14

25.47

5

5

5

5

6

6

11
11
11

14
14

9

13

12

Sensitivity-Level 2
$2000
$4000
$3000

$0
[3] Rank

23.90
23.93
21.70
22.88

24. 08
24. 22

34.27
42.24
33.03

46.00
46. 19

22.30

32.90

25.26

4

4

4

4

5

5

12
12
12

14
14

2

11

7

Sensitivity-LeveI 3
$2000
$4000
$3000

$10
[4] Rank

34.66
34. 69
32.45
33. 63

35.23
35.40

57. 11
57. 31

30.65

44.27

25.68

45.40 12
53.40 12
44. 17 12

14
14

2

11

1

Sensitivity-LeveI 4
$2000
$4000
$3000

$30
[5] Rank

56. 18
56.23
53.97
55. 14

57. 55
57.75

67.66
75.73
66.45

79.35
79.54

47. 33

67.01

26.52

3

3

3

3

6

6

12
12
12

14
14

2

11

1



Chapter 4: Illustrative Plans

OTHER UNCERTAINTIES: ILLUSTRATIVE PI,ANS

The Company also examined six other sensitivities to test the impact of additional
uncertainties. All of these were based on the MH forecast of load growth. They include:

. Two sensidvities with a renewable resource focus,

. Two that examine demand side resource acquisition,

. One that assumes different hydro conditions, and

. One that reduces the performance of existing coal plants.

Graph 4-21 shows the resource additions by the years 2001 and 2011 for these six
sensitivities. The order on the graph is different from the order listed here and in the rest
of the Report, because Graph 4-21 requires ordering from left to right so that plans with
high levels of certain resources do not hide" the lower levels of resources in other plans.
The sensitivities are:

Renew 20 Percent Less: Assumes that all renewable resources cost 20 percent less
than they do in the other cases. It is depicted on the graph as "R20."

Renew Onl : All coal and gas resources were removed from the portfolio, with the
exception of cogenerarion and solar with gas back-up. To compensate, additional
wind and pumped storage were added to the portfolio. It is depicted on the

It

as "Renew."

DSR -30: Assumes demand side resource acquisitions are 30 percent lower than
the level assumed in the other cases that are based on the MH forecast. It is
depicted on the graph as "DSR-."

DSR +30: Assumes demand side resource acquisitions are 30 percent higher than
in the other cases that are based on the MH forecast. It is depicted on the eraoh as
"DSR+."

Avera e H dro Conditions: Assumes the Company bases its planning on average
hydro conditions rather than the critical hydro conditions assumed in the other
cases. It is depicted on the graph as "H20."

10 Percent Less Thermal: Assumes the Company's thermal power plants operate
10 percent less than they currently do. It is depicted on the graph as "LTH."

R n wabl R sourc Focu

Sensitivities were perfonned to evaluate the impact on resource plans if all renewable
resource costs were 20 percent less than expected, and if resource selections were restricted
by removing from the portfolio all coal and gas resources except cogeneration and solar
with gas back-up.
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Graph 4-21

Other
Uncertainty
Sensitivities

Total Resource
Additions
inMWa

1992-2001
1?°°

I-

*£0

Tifi

c^'

^*-

a*e
.ff^

A<<>

<^'
t?'

rf*"

Avsrage MW's

CCCT's
DSR
Coal
Renewables
Cogeneration
SCOT'S
Contract Rights
Total

ESK-+
175
S43
19Z
20S
330
114

DSR-

175
293
19;
208
330
201

tUfi
0

418
192
208
330
195
65

140B

LIU
700
41B
192
308
330
110
&

2023

R20

175
418

0

3oa
330
197

Renew.

0

624
5&5

0

Other
Uncertainty
Sensitivities

Total Resource
Additions
inMWa

1992-2011

Mf
I«
,»»
.».

90°

6iC

lift

<.

»8>- ^

A'ifCO*"

Average MW's

CCCTs
DSR
Coal
Rcnewables
Cofieneration
SCCTs
Contract Rights
Total

DSR+

1050
1016
492
21S
330
334
&

35BS

ESS-;

1464
547
492
218
330
392

H20

1225
781
492
218
330
247

63
3358

LIB
1989
781
492
218
330
;10

aza

963
7S1
4?Z
61S
330
261

It en ew.

0

7B1
0

2258
670

D

102



Chapter 4: Illustrative Plans

!frenewable resources cost 20 percent less than expected (Renew 20 Percent Less), 618
^!,?-o^re^. ewable fes?urces would be added instead of 218 as in MH4. To compensate
for-theP.eakinS needs those renewables would create, more SCCTs would also be added:
436 MWa instead of 142. CCCTs would be substantially reduced from' 1663-to77~8^aiid~a
second<-coal plant. would be added- -The.net .effect would be an increase in system costs'of
about $300 million greater than MH4. Although renewables would cost less. more
expensive resomces would be required to meet peaking needs. Emissions would increase
above those inMH4. Simply reducing the cost of renewable resources wUliiot resolve
complex planning issues.

_^e?-c!. '?lc?-. !Tl-e^ns _were restricted by removing from the portfolio aU coal and gas
resom'ces.ex(:eptfor, cogen.eration ?"d solar.with gas'back-up (Renew Only), 2258 MW^of
renewables would^be added, and pumped storage would be included to meet DeaJdi
needi- C08Mleration would be "iCTeased from'330 MWa in MH4-to'670MWa~"NS
SCCTs, CCCTs, or coal plants would be included. The net effectwould be an increase in
sys. temco. sts. ofabout. $2-5 billion compared toMH4. This increased system cost would
result in significantly lower emissions than in MH4, particular for C02. Whereas in MH4

J2 emissions would increase by 32 percent, the Renew Only plan would see ~C02
emissions increase by only 15 percent. However, these reduced emissions would come'at
a nign pnce.

PpfffffTfrf Side Resource Arauisitiaii

PacifiCoip^has set ambitious goals^ for acquiring DSRs. The degree to which those goals
can^be achieved is^ uncertain. Demand side~'performance~is°e'xamined"thro"ugh'°tw'o
!ensl.t!yi fy-ru.ns-onAe-MH forecast case: One assumes that DSR programs"acqSiTe"30
percent less than ̂ he amount of resources expected, and the-othe^as°sumes~tiia"t"DSR
programs acquire 30 percent more resources than expected. The cost of'DSR'Der~umt"of
energy saved was not changed, but the total DSR costs would'fall or'nse Iccordi'ne't'othe

or mcrease m resources acquired.

The.se rasMshould becomPared to the MH step 2, as they are really variations on that
case. As with step 2^, the only forced variation'from RIM model choices "was'the'D'if
renewable projects.

^ 

The amounts ofBPA Entitlement, cogeneration'md'renewabierremain
^^me^^As the following table shows, both_more'and'les'sDSR increases Ae'need'to

s, and additional DSR replaces the need for some CCCT^resources'

Medium High Step 2
DSR Less 30 Percent
DSR Plus 30 Percent

263
392
334

CCCTs

1528
1464
1050

Coal

492
492
492

Compared toMH4, system costs would increase by about $800 mUUon ifDSR acauisitic
were lower than expected^and would decrease by about $'200-nuTUonif DSR acStic
weregreatCT t_han exPected-.. However, mder both conditions, the pnceimpac'tsw~ould'be
^L:o:13,percent^Sua"y under MH4> -a02 Percent if less DSR'was'Scquired,"anr.
0.06 percent if more DSR was acquired. ' ' ""~ ~~~ "~" ""'' "."1""'^'
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Under lower DSR acquisitions, emissions would be higher than in MH4. Increased DSR
acquisitions do not significantly reduce emissions, and the environment would not benefit
from higher DSR levels.

If it began to appear that DSR acquisitions were well above or below expected levels, the
Company would have adequate lead time to determine how to adjust its programs and/or its
resource planning.

Hydro Conditions

Planning at PacifiCorp is based on critical water flows. Critical water is defined as the
greatest amount of hydro energy that would be available to the region under historic dry
conditions. Most utilities now define critical water as being stream flows like those that
occurred between September of 1928 through March of 1932. Since the hydroelectric
generation available during critical water conditions is a conservative estimate, cridcal water
is often considered a synonym for fmn hydro. The difference between average and critical
water for the region is about 4000 MWa. The difference between average and critical water
for PacifiCorp's hydro resources is about 150 MWa. While this is not an insignificant
amount of power, it is only about one to two years of load growth.

Because the region usually has more water available than indicated by critical water levels,
a sensitivity run was made on the MH forecast using average water conditions. An
increased water flow would not substantially increase winter or summer peaking capability,
but it would increase energy production. The resource plan assuming average water
conditions included more SCCTs, fewer CCCTs, and an additional coal plant. Its 20-year
system cost would be about $100 million higher than MH4. Its emission levels would be
slightly higher than in MH4. Although planning based on average water would not have a
major impact on system costs, it would increase the risks to the Company, and would be
contrary to existing agreements with other utilities with which the Company shares
reserves.

PacifiCorp believes it is more prudent to plan assuming critical water levels and deal with
any surpluses either by displacing more expensive coal-fired resources or selling the
surplus power on the spot market. The revenues from those sales are credited back to
reduce the retail revenue requirement, and thus help maintain stable retail prices.

Existine Coal Plant Performance

Maintaining the current high operating availability of the Company's coal-based thermal
plants may be increasingly difficult as the plants age. Coal plant perfonnance is examined
through a sensitivity run which assumes that the existing thermal plants operate at a plant
capacity factor that is 10 percent less than the current level ofabout~85 percent.

If the existing thermal plants operate at 10 percent less operating availability, the system
would need an additional 586 MWa in resources compared to the MH forecast case. The
resulting resource plan would include more SCCTs, more CCCTs, and a second new coal
plant. The 20-year system cost would increase by about $1.7 billion compared to MH4,
and real price growth would increase from -0. 13 percent to 0.24 percent. Although retail
prices would increase faster than inflation, the rate would be less than from a hfgh load
growth forecast. Emissions would be higher for all four pollutants compared to MH4.
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Keeping the existing thermal plants running at high availability is an important part of the
Company's continuing effort to keep costs and prices to customers as low as possible.
High availability also yields environmental benefits.

LOAD GROWTH (rNFERTAINTY: ILLIISTRATIVK PT, ANS

Load growth uncertainty is perhaps the most difficult uncenainty in resource planning.
One of the main reasons for using the Resource Integration Model to develop the illustrative
Plans was that it could synthesize and respond to "surprises. " The Company wanted to be
able to change its load forecast in the middle of the planning horizon, and test the effect on
resource selecnons and system costs.

Introducing unexpected changes m load growth is one way to test the flexibility of different
resource strategies. A particular load forecasus used for the beginning of the study period.
The model makes resource decisions for the first year, then moves on to the next year. At
that point, the model can be allowed to continue operating under the original forecast, or a
new one can be introduced. If a new forecast is introduced, the modefmay go back and
change some of its earlier resource decisions for those resources which were planned, but
no commitments yet made. ----. --r--,

The Company tested load growth uncertainty with seven "sensitivities" - i.e., seven MM
runs. Graph 4-22 shows the resource additions for these sensitivity cases by the year 2001
and by the year 201 1. The cases tested were as follows:

ML load powth expected, low growth actually occurs, portrayed on the
graph as MLA.;

MH growth expected, ML growth occurs, portrayed on the graph as
MH/ML;

ML growth expected, MH growth occurs, portrayed on the graph as
ML/MH;

High growth expected, MH growth occurs, portrayed on the graph as
H/MH;

MHgrowth exPected' high growth occurs, portrayed on the graph as
MH/H;

MH growth expected^ high growth occurs from 1992 through 1998, then
MH occurs from 1999 through 2005 (while the Company expects continued
high growth) then MH occurs as expected from 2006 through 2011,
portrayed on the graph as MH/Hex; and

MH ff°v/1!h is expected, but high growth occurs from 1992 through 1996;
then MH growth occurs from 1997 through 2011, as expected, portrayed
on the graph as MH/Hex-sh.
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Graph 4-22
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Medium Low Exascted/Low Actual

The resource additions are quite similar to the low forecast case. Very few resources are
added, thus this is not a good test of the impact of load uncertainty. The system cost is
about $200 million higher than in the low forecast case.

MeMum ffieh ExPfttedlMedium Low Actual

In the MH expected/ML actual case, the BPA Endtlement, DSR, and cogeneration are the
same as in the ML forecast plan. The higher expected load growth leads to the
cpgeneration being added much earlier (in 1996 instead of 2009), and coal being added.
Commitments are made to the two coal plants before the seven years of believing in MH
growth is over, and the model is restricted from stopping them. However, in reality, the
Company would not wait seven years to acknowledge that load growth was different than
system cost is about $650 million higher than in the ML case, and retail prices decrease in
real temis at close to the same rate.

MefflHm Lffw ExPffted/Medium tlieh Artual

In the ML expected/MH actual case, the resource choices are very similar to MH4, except
the ]oad uncertainty case has more coal. System costs are about $150 million higher than
MH4, andreal^pnces decrease at -0.02 percent. We would expect that system costs would
be lower than MH4; instead under-planning results in higher costs. It appears that under-
planning results in system reserves which become quite low, resulting in the addition of
additional resources beyond the level needed in the out-years.

Hish ExaectedlMedium Hifh Actual

This is the companion case to the previous one, and allows a comparison of the costs of
under-planning (the previous case)jo^oyer-planning (this case). The primary difference
between the over-planning case and MH4 is higher amounts ofcogenerationand coal in the
over-planning case. System costs are about $f00 million higher in the over-planmng'case.
Over-planning results in slighdy higher costs, but they are in the direction expected.

Mfffiiinf flieh Expected/Hirh Actual

The resource choices are similar to the high plan, except for higher levels of SCCTs,
CCCTs, and coal in the uncertainty case. Under planning in this case resulted iii a cost
savings compared to the high plan, by about $100 million.

Medium Hieh ExpectedlHifh Excursion

?-t!le. !'!-g.h..excurslcl^,sensitiv.ity.'th^ system experiences high growth for seven years, and
_Tn.. SX??!i5?ces !>ffl_ srowtl?for the; remainder. However, planners believe that high
growth continues for_a_ second^ seven years. The result is system costs that are about $3.5
billion greater than MH4, and $1.4 billion less than the high'plan.
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Medium Hieh ExoectedlHieh Short Excursion

In the high short excursion, the system experiences high growth for 5 years, and then
experiences MH growth for the remainder. Planners adjust their planning immediately.
System costs can be compared to the high excursion, to see the benefits of early detection
of a change in load growth. System costs are about $1.5 billion less than the high
excursion case.

The system costs resulting from each case of load growth uncertainty fall between the
system costs from the expected level of growth and the actual level of growth, except for
the ML expected/MH actual. But the difference is too small to be significant

The cost penalty or savings from under building or overbuilding is too small, and too
inconsistent, to draw significant conclusions. The two excursion cases demonstrate the
benefits of early detection of a change in load growth. All of the cases reveal that the costs
of shifting levels of load growth are not high; the portfolio has sufficient flexibility to adapt
to changes in the need for new resources. However, all of these results are based on an
assumed access to a secondary market to both buy and sell power. Therefore, planning for
a higher or lower load growth brings risks, because the prices on that secondary market
cannot be assumed to be favorable. Those risks can be mitigated by activities in the long-
term wholesale market. Those potential actions were not included in this modeling.

Each illustrative resource plan results in a reserve margin for each year of the planning
honzon. In the Results Appendix those reserve margins are shown for each plan for winter
peak and for summer peak. The reserve margins for each load uncertainty case can be
compared to the margins from the resource plan for the corresponding forecast. For
example, the ML expected/MH actual resource plan can be compared toMH4, the high
expected/MH actual resource plan can also be compared to MH4.

The results of those comparisons indicate that the reserve margins in the load uncertainty
cases deviate from the reserve margins of the corresponding forecast plan within a range of
one percentage point to seven. For example, the reserve margin for the high expected/MH
actual resource plan is 21 percent in 1995; the resen'e margin for MH4"is 17" percent in
1995, for a difference of 4 percentage points. The difference is five or fewer percentage
points for the two comparisons in most years. Under ML expected/MH actual, the system
becomes over-built in the years after 2000. That occurs because the margins become too
small in the early years, and so decisions are made to acquire additional resources to "catch-
up. The Company could pursue seasonal exchanges or other wholesale arrangements to
economically use any available power not needed for retail customers, but those
transactions were not included in the modeling done for RAMPP-2.

A REVIEW OF GENERAL PATTERNS

The patterns that emerged from the four forecast cases can now be refined based on results
from the scenarios and sensitivities.
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Demand Side Resources

Since the real leyelized cost of the DSRs is less than the real levelized cost of the resources
?!?-?-e^u?, pl^.s,ide', the f^ amount of cost effective DSRs are included to meet system
needs in aU of the plans. The only cases which had different levels of DS~Rs added are'the
sensitivity cases with 30 percent more and 30 percent less, and the load uncertainty cases^

Renewable Resnurrev

Because-('fthe comPmy's new environmental goal, the Ulustrative plans all included an
-of.renewable ProJects- The modefselected additional renewable'resouree's

the218 Mwa in MH4 m onlysix of the other casss. Under high gas'pnc
), the lughest^xtemaUty_costs (two cases), or when renewables-are~a1sumedtoco'st

s, the model adds 618-670 MWa ofrenewab'les. The'lasYof'the'six'casesTstf^Ren^w1
: coal and gas resources were^removed from the portfolio^'the' miounTof

renewables increased'to 2258 MWa. Therefore, the~piiotrrenewable"pr^ect's"Md
ri_additions over the planning horizon are an'appropriate-amount'unkss"easpn"c

mcreasesig-mficantly'the cost of.renewables declines'sigmficantTy, 'or"greate"rcBonsCT'sus
appropriate actions to reduce C02 emissions.

Peakinp Kesnurrvv

Th.emode!-added-SCCTSm aa ofthe sce"mos and sensitivities, except the low forecast
case!. ttle-'oallunc. ertalnty case with low actual loads. and the case which restricYed resource

i from the portfolio coal and gas resources. The SCCTs were"]
addedby. 1996' andmthe external cost^cases byl995.-The"totai'amomt'added6ov'er'th^
&^ghonzon.vmed., In ̂ ofthe MH Mdjugh cases the miount'varied'fr^j'ust'o^
500-Mwt<:>oveI'2000MW- The amount of SCCTs the Company wiU'e^en'tudl'y'n^d"wiU

: on Ac course that load growth takes, and the other resource7that'are"added'to'tte
sys.t.em-^Ammg the resourc. e choices, SCCTs are well suited" to "meeting'Deakir
rcqulrements- Thenature ofother resourcechoices (for example, renewabies)"ccan'requ'ii
morepeakMg:capabiuty^OTi"t. he case ofcCCTs, less peaking-capabiIiTy"However;utlie
consistenLtimlng of SCCTS beinsadded in the various resource planTin the~mfd'-T990^
^uggests that the Company should immediately pursue siting several'hundred MW" of

Coeeneration Resources

cogeneratio"is inc.luded. i" all-ofthe. resource plans except the low load forecast. In all
other cases^from 160 MWa to 840 MWa of cogeneration would be'added t>"y2oTl". h Sl

a few of the cases, the model calls for 330 MWa of cogeneration~~In'the ML forecast
Msecogeneranon is not called in until 2009, but in MH4 and almost all of the'sensitivides

Lon_theMHgrowth. leve1' cogenerationis acquired in 1995. -'niereforeri^is''timel'v1'OT
' to be pursuing cogenerarion agreements with appropriate customers."
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Gas-fired Resources

Cogeneration, SCCTs, and CCCTs make up a large part of the iUustrarive plans. The
future price of gas will be critical in determining the achial riming and amount of gas-fired
resources that are added to the system.

Gas prices are examined through the higher gas price scenario and through the sensitivity
run on environmental costs which assumes higher gas prices. Those two cases
demonstrate the dramatic effect higher gas prices can have on the cost compeririveness of
gas fired resources. In MH4, 1872 MWa ofgas-fired resources are added. In the high gas
prices scenario, the total amount of gas fired resources is only 735 MWa, and 962 MWa in
the sensitivity based on level 3 of external costs and high gas prices.

Fuel prices wiU be key economic factors for the remainder of the 1990s and through at least
the f&st decade of the next century. In addition to gas price uncertainty, there is significant
gas transportation uncertainty. Most experts predict that adequate gas supplies will be
avaUable from the United States, Canada and Mexico. The northwestern part of the United
States can get its gas from Canada, Wyoming and New Mexico. The primary issue will be
the availability of adequate transportation to move the gas from production fields to
generating plants.

If the Company is faced with gas prices that are higher than expected, it will be forced to
rely on more renewable resources. Renewables are currently more expensive and higher
risk than CCCTs, because of their uncertain cost and performance. Gas prices will need to
be closely tracked.

Coal Resources

By the year 2011, most of the cases have added a newly constructed coal plant. The
exceptions are the low and ML forecast cases, C02 tax scenario, environmental
sensitivities (except for El), and new renewables only sensitivity. Until more scientific
consensus develops on the impact of C02 on climate change, it is wise to keep the coal
option open. The earliest on-line date for a new coal plant in any of the cases is 2001,
MH4 includes coal in 2007, and the high forecast in 2002. With a lead time of seven
years, a decision would not have to be made until 1994 at the earhest under any sensitivity,
and most likely not until the year 2000. The actual decision year will depend on the rate of
load growth that occurs. When a decision needs to be made, more infonnation on load
growth, the costs of alternative resources, and external costs will be available for making
that decision.

Developing illustrative resource plans for these 26 cases has provided a wealth of
information. Some of that information can be used to shed light on major issues that are
facing the Company and the public. Key issues that have surfaced through the analyses in
this chapter are discussed in the next chapter.
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MAJOR ISSUES

Five major planning issues are discussed in this chapter:

. Growth and price stability,

. Environmental costs,

. Renewable resources,

. Peak versus energy planning, and

. Uncertainties.

GROWTH AND PRTCE STABILITY

Growth and price stability are prime goals for PacifiCorp. While some are concerned that
the two may be incompadble, the Company has developed a strategy to achieve both.

PacifiCorp is committed to providing competitive prices to customers, superior value to
shareholders, career opportunities for employees, and responsible stewardship of the
natural environment for society as a whole. To achieve these objectives, the Company has
adopted strategic goals in four key areas: growth, customer service, continuous
improvement, and the environment.

The growth goal says the Company will increase its business and shareholder value by
increasing revenues from the sale of electncity, energy efficiency and other energy-related
products and services. The goal says PacifiCorp willT

Grow earnings available for common by an average of 3. 5 percent per year,
not including contributions from mergers and acquisition.

. Grow earnings per share by an average of 4 percent per year over the five-
year planning horizon, including Ae contribution &Dm merger and
acqmsinon activity.

. Earn a return on assets that places the Company wiAin the top one third of
the electric utility industry.

Long-term eanings growth is essential to the Company's health. Utility investors expect
competitive dividends paid on a regular and predictable basis. They also expect those
dividends to increase over time to keep pace with the effects of inflation. When investors
see PacifiCoip as a good investment, the Company is in a better position to boirow funds
at a reasonable price and issue stock on favorable terms. This reduces the cost of financing
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and helps PacifiCoip maintain low electricity prices for customers. Even under lower load
growth conditions, the Company has substandal capital financing requirements.

The Company can increase its revenues in a number of ways: by offering new products
and services that meet customers' energy needs, increasing services which increase
customers energy efficiency, increasing the number of customers served, boosting
economic development in local communities served by the Company, managing wholesale
sales and wheeling, and achieving beneficial mergers and acquisitions.

PacifiCorp's strategic goals for 1992 call for keeping price increases below the rate of
inflation after the Company's pledged period of price stability ends in December, 1992.
The Company plans to keep future prices competitive by acquiring cost effective resources
from the portfolio, through merger and acquisition activities, and continuing to improve
cost management and operating efficiencies.

A strategy for growth can ultimately lead to a higher demand for electricity and the need to
acquire additional resources. However, many new resources can be added at costs which
dp not dramadcally affect total system costs. 'The RAMPP-2 results indicate that growth in
electricity demand can be met without price increases greater than the rate of inHation.

By looking at how the retail price_predicted by the RAMPP-2 modeling is expected to
change over the next 20 years, the Company can analyze the price impacts associated with
various levels of load growth and other'uncenainties. ' In all forecasts other than the high-
growth case, the Company could recover the costs of adding new resources without having
to increase prices yeater than the level of inflation. In the high-growth case, it would have
to increase prices slightly more than the rate of inflation (0. 33 percent real price growth per
year). The only scenarios and sensitivities which result in significant price increases
beyond the level of inflation are the electrification scenario (0.72 percent annual real price
yowth), the renewables only sensitivity (0.73 percent), and the MH forecast/high actual
(0. 47 percent). Three others had real price growth between 0. 17 and 0.24 percent per
year. The^remainmg 19 scenarios and sensitivities resulted in price increases less than the
rate of inflation. Therefore, if one defines price stability as "keeping price increases at or
below the level of inflation, " PacifiCorp can maintain price stability in the face of load
growth or uncertainties.

The Company believes that in the long run, the most successful companies will be those
l-^-Zr?vi. de. su_perior. ^us!OIT!er serv. ice at a low cost- The Company is continuously
seeking ways to provide the^best value to customers, such as minimizing capital'costs,
improving productivity and efficiency, and improving the efficiency with which customers
use electricity.

ENVIRONMENTAL COSTS

P^_e't?, '^inins. theenvironmental impacts of the power system, the Company intends to
help all those involved in resource planning more fully understand the complex o-ade-offs
-.e^?,n-i-n.t.e5]?^LaI!d.'?xt?mal c,° . p?rhaPS Ae most common approach is to apply
external costaddersto themtemal costs of resources - adding on an estimated extemai cost
for^ specified emissions. The Company urges caution in the use of specific extemaT cost
adders which have been estimated outside the resource planning context. Fu-st, these
numbers can have serious implications for consumers and retail prices. Second, emission
levels themselves are variable and uncertain, as shown on Table 3-3 iii the Portfolio
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Chapter. Third, there is not yet a standard scientific method for measuring external costs.
Four types of costs are generally considered in assessing the costs of external factors:
damage, control, offset, and mitigation costs. The Company believes that if external cost
adders are used, a least-cost approach should select the lowest cost among the four
approaches for each emission.

The Company believes that analytical methods are available that do not require the addidon
of specific external costs at the beginning of the planning process. One such method is
illustrated in the Illustrative Plans chapter, but the Compmy was unaware of how such a
method could be incorporated in planning until quite recently. As a result, it was not
possible to integrate such a method into this planning process. The Company plans to use
this method more fully in RAMPP-3. PacifiCorp wifl continue to work with its seven state
Commissions to develop a methodology that fairly includes environmental factors in
planning.

A disdnction should be drawn between the use of external costs in evaluadng new resource
additions, and the use of external costs in evaluating the acquisition of existing resources
from other utilities. The contribution of existing resources to societal emission levels will
be little changed by which utility has ownership or control over their output.

The use of external cost adders for specific emissions is not required for utilities to reach
sound policy decisions. PacifiCorp management developed an environmental goal as one
of its four strategic goals in 1992. The environmental'goal was set after the'Company
considered the need for greater resource and fuel diversity, the need to reduce future risks
from environmental regulations, and the need to act soon.

PacifiCorp has always believed that responsible environmental stewardship is good for the
Company, its customers and stockholders. However, previous strategic goals did not
include explicit environmental targets. The new goal says'PacifiCorp willT

Continue to improve the management of our business operations as they affect
natural resources and the environment. Seek new ways to expand Company
programs that benefit the environment, while balancing the interests of customers
and shareholders."

The goal caUs for several specific actions, including:

Help^customers achieve annual sayings of 170 MWa of electric energy by
the end of 1996 through cost-effective DSR programs;

. Begin staged development of renewable resources with a target of 50
megawatts by 1996, expanding to 200 average megawatts by 2001 if proven cost-
effective;

. Determine the cost and perfpmiance of utility-scale solar energy resources
through participation in the Solar II demonstration project; and

Investigate and test strategies to offset future increases in carbon dioxide
emissions.
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. Work cooperatively to formulate innovative regulatory measures to avoid
regulatory impediments to the Company's pursuit of accelerated energy efficiency
and renewable resources and air quality improvements.

RAMPP-2 analyses indicate that low external costs, or C02 external costs of $20/ton or
less, have little effect on resource choices. A C02 external cost of $30/ton, however,
would impact resource choices. The Company is particularly concerned about the use of
external cost estimates for C02. While it recognizes that there is national concern over
C02, the fact that there is still no consensus on the potendal damage from C02 emissions
makes it premature to assign high costs. The Company also feels it is premature to make
major changes in resource choices based only on high external cost adders for C02.

RAMPP-2 results also reveal the difficulty in reducing emissions when a large existing
system is involved. C02, S02, and TSP emissions increase in almost all cases, but less
than the growth in GWh requirements over the 20 years. Only NOx decreases.

Emissions were the lowest in all the cases under the low load growth forecast, but
emissions would increase at almost the same rate as total GWh requirements. In all of the
other cases, emissions would increase at a significantly lower rate than GWh requu-ements.
The high load growth forecast did not result In significantly higher emissions thm MH4.

The scenarios and sensitivities also revealed patterns in the relationship between emissions
and load growth. In the loss of resources scenario, emissions were higher than in MH4.
This is a case where efforts to help one aspect of the environment (fish species) could lead
to adverse environmental consequences in another area (air emissions). High gas prices
would have adverse environmental impacts. Under the scenario for high gas prices,
emission levels are higher than in MH4 for all four categories of emissions. "A C02tax of
$30/ton, or resource choices assuming an external C02 cost of $30/ton, would reduce
emission levels, but at a high cost to society. Reducing the cost of renewables, so that
more are selected, does not necessarily decrease emissions, because additional SC'CTs are
needed to provide capacity that the renewables don't provide. Restricting resource choices
by avoiding coal and gas-fu-ed resources reduces emissions dramatically, but at a very high
cost. No real gain of lowered emissions occurs with the increase in DSR acquisitions. If
the existing coal plants operate at 10 percent less availability, emissions would be
consistendy higher for all four pollutants compared to MH4.

Any evaluation of the trade-offs between system costs and emissions also needs to consider
the trade-offs between other environmental goals and other operating conditions.

An additional analysis was perfomied to illustrate the benefits of a methodology which
does not require external cost adders at the beginning of the planning process. This fonn
of analysis can help identify the cases which provide increased environmental benefits at
lower system cost. All of the cases that were based on the MH growth rate were plotted, to
show (he total system costs relative to the level of emissions. The three resource plans with
both lowest system j:pst and lowest emissions were MH4, E2, and E3 The resource
choices included in E2 and E3 differ from the resource choices in MH4 in three primaiy
ways: E3 has more renewables than MH4, and both E2 and E3 have no new coal plants,
whereas MH4 includes one new coal plant Through the remainder of this centu^, E2,
E3, and MH4 have the same level ofrenewables, and no new coal. Thus for these next ten
years, the resource choices for E2 and E3 are very similar to the resource choices for MH4.
The actions that the Company is planning in the near future are appropriate for both
minimizing system costs and minimizing emissions.
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RENEWABI.F. RFSniIRPFS

The term renewable resources typically refers to the conversion of geothennal, wind, or
solar energy ̂tp electricity. In addition, hydroelectric and biomass generarion are derived
??m-^Ile^abl_er^s, ourc,cs; 6eothelmal (ground source as opposed to air-to-air) heat pumps
can also be considered a renewable resource. The determination of when renewable
resources are cost effective depends in part on the relative costs of other resourees.

PacifiCorp could bring renewable resources into production by developing those resources
-!T fl ̂ c^-?5? th.em ̂ om developers, or simply purchasing their output. The Ccnnpanyis
?o-li",al"lsi,tio" to affe(:tthe cpst-effecriveness'of renewable resources through its own
technological research and development. PacifiCoip will continue to rely ontheindustties
that suppon renewables for technological advancement, and will monitor those
improvements. The Company does believe it should identify the transmission Umitatioiis
and system constraints that would apply to potential renewable resource sites. It will
continue to support cooperative research where that research will benefit the Company.

Consistent with PacifiCorp's environmental goal, pilot renewable projects for wind and
geothermal are included in aU resource plans except the low forecast cases. All but the iow
cases include J 48 MWa of wind and geothennal'by the year 2000, with'w'ind comngo'n

in 1996-97, and geothermal in 1998. The cost to the system of these-pilot~pro{ects'can
by comparing the system^costs for the MH forecast stepTvenus'stepl^

-l-was an.untoyc hed model run; step 2 added the pilot renewable projects, but'made" no

to the modeling inputs. " The difference in system costs was "about"
million.

I-e-^'.o.r?i'-a^^^ni°r, m?lageme?t. dec;ded to "elude pilot renewable projects as part of
environmental goal after weighing the costs and benefits. The benefits'of "renewable

res°urces. lnclude Potential enYironmental benefits from no air'emissions,'resource
Ty> A£ablht-y-to s;.te_sma11 units. short lead times, and potential'ease'of'siting'and

^benefits of early acnon on renewables can include improving'techmcaf staff
llty'-r "cingcost and Performa"ce uncertainty, and identifying and eiiminatiji

S.nstltrutl°Ml-o^regulat0^ bamers that could impede'development. "°To'captuTe"thes^
>, the Company needed to develop attractive resource sites on a reaiistic

^ scale. The pilot projects will help the Company ramp up renewabie
resources based on actual experience and confirmed cost and perfbmiance.

PacifiCorp has examined the impact of renewable resources on planning through a
sensitivity run that removed_coal_ and gas-fired resources from the~ponfofio. '" "This
resbicti°n-resu!tedi". 2258 Mwa of renewabjtes being added to the system'by2oTl, for'a
iystemrost of$2;5 bi.lli°" mpLe.than MIW- Emissions reductions'weremost'Dronou;

2, less so for Npx and TSP, and almost non-existent for S02."AnotheI:senH~ti'v;i't
assumed^thatrenewable ".sources cost 20 percent less. This resurtedin~"the'additiono'f

' MWa more^n renewable resources than MH4, for a system'cost'of abou't$300
-m°re-than. MH4-_Emissions. were less than MH4 for C02 and'NOxTbut were

higher for S02and TSP. Thus, reducing the cost of renewables is not'theanswer"to lower
emissions ana lower system costs.
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PacifiCorp has pledged $1 million to help fund the Solar IT project - the Company's first
financial commitment to solar technology. This project will be jointly funded by the U.S.
Depanment of Energy and a consortium of utilities. The $39 million Solar II project is
scheduled to be on line in early 1995. It will operate as a test facility for three years, run by
Southern California Edison. While expected togenerate only 10 MW, Solar II will
demonstrate a new technology that uses molten salt to store the sun's energy, which will in
turn power a steam turbine. Anticipated benefits include greater knowledge of the costs,
benefits and obstacles involved in making solar energy commercially viable, and improved
expertise in the design, construction and operadon of such faciliues.

CAPACITY VERSUS ENERGY

RAMPP-1 focused primarily on energy needs - the kilowan hours needed to serve
customers. Each resource that was evaluated also offered a certain contribution to
capacity - the amount of electricity the system can provide to meet the highest level of
aggregate customer demand at any given time. Additions to capacity occurred as energy
resources were added in each load growth case. They allowed the Company to meet peak
(capacity) requirements and maintain sufficient reserves.

The Company recognizes that peaking needs as well as energy needs will drive resource
decisions. The Company's earlier assessment of the cost effectiveness of DSRs did not
adequately address the impact of those resources on capacity. Therefore, the cost
effectiveness methodology was changed during IIAMPP-1 planning to include capacity,
and that approach was expanded in RAMPP-2. The modeling'for RAMPP-2 adds
resources based on their ability to meet both energy and capacity needs. For example, as
the DSRs are added, they reduce the remaining energy and capacity needs that must be met
by other resources.

The convendonal utility peaking resource is a simple cycle combustion turbine - SCCT.
Hydro is often thought of as the best peaking resource, because it can be increased to match
load most effectively. SCCTs can be used to match load also, but hydro can be ramped up
pr down more quickly to respond to changes in load levels. An'SCOT cannot replace
hydro, but it is the resource alternative that provides benefits most similar to hydro.
SCCTs offer other advantages as well, including their flexibility for expansion and for
using other fuels. Additional capacity or efficiency can be obtained by adding a heat
recovery steam generator and a steam turbine to a combustion turbine and creating a
combmed-cycle system. A gasifier can be added to create an integrated gasification
combined cycle OGCC) system to use coal, if natural gas becomes too expensive.

SCCTs are prominent in most of the illustrative plans and in most of the sensitivity runs for
meeting peaking needs. In one case, when coal and gas-fired resources are avoided,
pumped storage is selected. However, pumped storage requires off-peak generation to
provide the power to pump the water up to the reservoir, so the water can be re-used to
provide capacity during peak hours.

In all of the cases except the low and ML load growth, low load uncenainty, and no coal or
gas sensitivity, SCCTs are added by 1998, usually by 1996. In all of the MH and high
cases the amount varies from just over 500 MW to more than 2000 MW. Under MH load
growth the Company plans to have about 400 MW of CTs operating in 1996, and about
850 MW by 2000. The amount of SCCTs the Company will eventually need will depend
on load growth, and the other resources that are added to the system. Other resource
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choices can require more peaking (for example, renewables), or less (for example,
CCCTs)_ The diverse sensirivities tended to add in SCCTs in the mid-1990s; this suggests
that the Company should immediately pursue sidng several hundred MW ofSCCTs.

With the increasing importance of capacity needs highlighted by RAMPP-2, PacifiCorp
recognizes the need in future planning to examine compedrive alternatives to SCCTs,
including pumped storage and load management

UNCERTAINTIES

Given the amount of uncertainty that exists in the energy marketplace and in the economy,
a host of possible futures must be considered. PacifiCorp has developed illustrative
resource plans for multiple forecasts, scenarios and sensitivities to address future
uncenainty. The illustradve plans in RAMPP-2 illustrate how the power system would
grow, over time, using reasonable planning criteria under various future conditions.

The chapter on Illustrative Plans provided two key conclusions related to future
uncertainties : first, PacifiCorp's portfolio is sufficiently flexible to provide resource plans
at reasonable costs for a wide range of load growth levels over the next 20 years', and
second, if the Company plans for load growth that turns out to be slightly different than
what occurs, the cost impact wfll not be severe. A related question is whether it is bener to
oyer-buUd or under-build Over-building results in slightly higher costs, but they are in the
direction expected. Under-building results in higher costs also. The system cost under
each case of load growth yncertunty falls between the system cost under the expected level
of ̂growth and the actual level of growth, except for the ML expected/MH actual. But the
difference is so small, it is not significant. No definitive conclusions can be reached to
answer this question, although under-building can lead to "catch-up" resource additions
that result in higher system costs.

Fuel_will be a key economic issue in the 1990s and 2000s. PacifiCorp recognizes the
uncenainties of fuel cost and availability. Its existing coal contracts make coal costs and
availability more certain. However, gas prices, availability, and transponation are quite
^Ilce-rt?_n" Hi8her Sas prices will have adverse impacts on system costs, retail prices, fuel
diversity, and air emissions. Gas prices will need to be closely tracked because of their
significant impact on resource decisions.

?-a5i?-c?T. h_as^t am,bitious eoals fw acquiring DSRs. The degree to which those goals
canbe achieved is unknown. Nevenheless, the Company's analysis indicates-that'ifit-is
unable to acquire the targeted amount ofDSRs, the cost impact on customers will be smdl.

The Company conducts its planning based on critical water years (i. e., it assumes the
..o^?l^l?_<>f^aterwi11. available for hydro). Although planning on average water
would not have a large system cost impact, ifwould increase ri'sks to the'ComDmv and'is
contrary to existing inter-utility reserve sharing agreements.

A related uncertainty is the degree to which the Company can rely on its own hydro
fac.ilides and.those of others in the reS'o"to meet peaking demand, ff the region decides to
alter hydro operations to protect various fish species, electricity prices will increase.

PacifiCorp's coal plants operate at a higher capacity factor than the national norm. The
Company has evaluated how operating costs and retail prices would be affected if those
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^e^Z^SS ^d;wt te^alnlained:,, Theresults indicate the Company needs

^^s^l^s^s^i^^^^^CT^^
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ACTION PLAN

This chapter summarizes the progress the Company has made in implementing its RAMPP-
1 action plan, and describes the RAMPP-2 action plan. The RAMPP-2 acdon'plan includes
the steps the Company will take in the next two years to acquire the resources needed
during that time and to prepare for acquiring resources in ensuing years.

RESULTS OF RAMPp. i ACTION PI.AN

Since RAMPP-1 was published two years ago, Pacific Power and Light and Utah Power
and Light have successfully merged into one company. From the beginning, planning and
operations have been based on the nesds and characterisacs of the combined sys'tem.
Planning for RAMPP-2 has been enhanced by the Company's additional experience
operating the merged system.

The Company's RAMPP-1 short-term action plan called for:

Proceeding with customer energy efficiency programs;

* Proceeding with system efficiency programs;

. Testing the wholesale marketplace and securing cost-effective resources;

. Preparing to implement firming strategies; and

. Addressing future planning issues.

Prvgryss 91 CHStymer Energy Emdencv Proerams

PacifiCorp is on schedule in implementing the demand side activities in the RAMPP-1
action plan. TheJRAMPP-1 programs have generally achieved their goals and estimated
energy savings. Those programs have achieved better penetration than'anticipated for new
?.o^s-?ui:ti^"l_ ?:e" the Percenta8e of new electric homes being built to high efficif
standards has been greater than expected) and for water heating efficiency,

_-!ei-p^i'5%ect_^retrofl tll,n,g commercial buildings has achieved more energy savii
per building though fewer bufldings have participated'than expected. The newcmismi'cnOT
programs have achieved penetration goals but new home construction has been less than
forecast. The pilot programs for residential retrofits and industrial customers have taken
longer to inidate than anticipated.

The 1990-199^preliminary budget estimate for PacifiCorp's expenditures on DSR
Programs was $25. 8 millron; the actual budget was $20 3 million. The preliminaiy'goai
for energy savings was 10. 6 average megawatts; the esumated savings actually achieved
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was 8.7 MWa. The greatest differences between goals and amounts achieved were in the
industrial sector, where only 1.0 MWa of savings was achieved out of the 3. 8 MWa goal,
and in appliances, where an energy savings of 1.7 MWa was achieved, higher than the
of 0.2 MWa.

All of the tables and detailed infonnadon provided in this chapter use MWa (energy)
savings numbers. However, these DSR programs produce capacity savings as well.
Those capacity savings are included in the modeling results and in the Company's targets.
In order to be succinct, the infomiadon in this report is provided in terms of energy rather
than energy, winter capacity and summer capacity. The corresponding capacity data is
available in the Demand Side Technical Appendix.

New Residential Buildings

Super Good Cents has achieved an extraordinary penetration rate of 80 percent (i. e., 80
percent of new electric homes are included in the program). PacifiCoqi's implementation
of the program has the highest success rate of any large utility. This success has
contributed to the acceptance of Model Conservation Standards (MCS) in Oregon and
Washington. PacifiCorp is supporting effons to examine and adopt MCS in Idaho and
Montana. The Company is also supporting a program to provide incentives to mobile
home manufacturers to encourage them to build their manufactured homes to high
efficiency standards.

Following are the RAMPP-1 action steps related to new residential buildings, and the
Company's progress on those acdvities:

A i n

1. Continue Super Good Cents Program.
Achieve 45% penetradon in 1990,
60% in 1991.

2. Extend Super Good Cents to Uah
by 1991. Achieve 30% penetration.
in 1991.

3. Support codes to adopt MCS in
Northwest.

4. Operate pilot program to improve
manufactured home setups. Achieve
50 manufactured homes per year.

5. Support MCS standards for
manufactured homes.

Reached 54% penetration
in 1990, 80% In 1991.

Tariff filed, program piloted
Penetration goal expected to be
met by 1994.

Codes adopted in Oregon
and Washington. Under consi-
deration in Idaho, Montana.

Achieved 75 manufactured
homes in 1990, 542 in 1991.

Program to acquire energy
savings from manufactured
homes expected by mid-1992.
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6. Evaluate solar access for new
housing.

Passive cooling analysis
completed. Training provided
to local planning offidals to
include solar access consider-
atfons in their planning.

Residential Weatherization

Residential weatherizarion has mainly been achieved through the existing low-interest loan
programs. PacifiCorp will increase support of community agency-sponsored
weatherizarions in 1992. In addition, PacifiCoip wiU conduct a test of performance
bidding for low-mcome weatherization in Oregon from 1992 to 1995. In performance
bidding, independent contractors submit bids based on the knowledge that they will be paid
according to the results of the program.

PacifiCorp has also developed "Home Comfort" as a pilot program for residential
weatherization. It has been launched in Washington to capture 4. 5 MWa by 1996; Home
Comfort programs are also being initiated in Oregon and California. The program is
intended to update retrofit procedures based on new techniques and knowledge. In
addition, the program tests the acceptance to customers of different Energy Service'charge
options, in which customers repay the Company for weatherizarion measures with part of
their savings from increased energy efficiency. This mechanism allows PacifiCoip to
provide full financing while mimmizlng retail price impacts on non-parricipants.

1 n

1.

2.

3.

4.

Achieve proportional low-income participation.
Suppon full weatherizarion of 3,000 homes.

Pilot new weatherizarion program which targets
customers with high savings potential and
achieves 600 participants.

Demonstrate feasibility of shared savings.

Demonstrate method to accurately estimate and
measure savings.

Achieved weatherizauon
of 2,231 homes.

In progress. Achieved
14 participants.

In progress.

In progress.

Residential Appliances

PacifiCorp has continued to support the Northwest Regional Appliance Group. That group
has made progress in improving the staiidards for water heaters to an energy factor (EF)
rating of .95 (95 percent efficient under certain test procedures). This is a direct result of
PacifiCorp's purchase of efficient umts^ for the "Hassle Free" water heater program. Also
under the Hassle Free program, PacifiCorp distnbuted more than 20,000 lo'w-flow shower
heads to participating customen_ These shower heads account for the largest amount of
appliance-related savings. PacifiCorp will support the upcoming "Golden Carrot" progTam
to encourage manufacturers to produce highly efficienfrefrigerators, and will continue to
s%P.ort BPAS "Blue Clue" program which recognizes distributors for selling high-
efficiency appliances.
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PacifiCorp purchased chloronuorocarbon (CFC) recycling equipment and uses it in
Medford, where the Company conducts a consuldng and training service called "H-Pro"
for heat pump dealers. The H-Pro program resulted in 200 technicians receiving national
cerrificadon and 125 becoming re-certified.

2.

3.

4.

Action Steps Progri'ess

1. Seek regional program for joint purchases. Participating in Northwest Appliance
Efficiency Group. Promoted .95 EF
standard for water heaters.

Continue to suppon Blue Clue program. Achieved.

Upgrade water heaters under "Hassle Free" InsaUed 8,220 water heaters,
program. Achieve 6,000 installations. 22, 186 shower heads.

Test water heater load controls.

Hold advisory group meetings to ensure
that marketing programs promote the
most efficient products.

Study feasibility of CFC and PCB
recycling and proper disposal.

Achieved.

Achieved.

Purchased CFC recycling
equipment for heat pump training,
available to H-Pro dealers.

New Commercial Buildings

PacifiCorp's new commercial program, called "Energy FinAnswer, " offers developers full
financing for efficiency measures, which has resulted in high levels of customer
acceptance. Energy FinAnswer achieved 1 1 percent penetration in' 1990 and 30 percent in
1991, exceeding its initial goals. Tariffs for the program, which incorporates the Energy
Service charge, have been approved in Oregon, Washington, Idaho, Utah and California.
Pacific estimated that participants would achieve energy savings of 5. 7 kWh/square foot,
which is the full technical potential.

1.

2.

3.

Operate the new commercial building
program in Oregon and Washington.
Extend to other states by 1991.

Examine extension of program to
commercial remodel lost opportunides.

Support field staff and integrate Energy
FinAnswer into field activities.

Program operates in Oregon,
Washington, Idaho, California
and Utah. Design service
operating in Montana.

Program extended to include
major remodel.

Achieved.
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4.

5.

6.

Achieve penetration rates of 1 percent in
1990, 11 percent in 1991.

Demonstrate shared savings program
operation.

Reached 11 percent in 1990
evaluation, 30 percent in 1991.

Support commercial MCS in Northwest. In progress.

Shared savings successfully
demonstrated.

Commercial Retrofit Program

PacifiCorp piloted its commercial retrofit proyam m Albany, Oregon. The program offers
participants professional assistance_with lighting, HVAC (heating, ventilation and air
CMdirioning) and interior design. To emphasize these benefits, the program is called
Pacific En^Tronments. " It provides full finuicing for efficiency measures with repayment

through an Energy Service charge. Pacific Environments has completed about 70 audits.
Of those, about 20 retrofits have been completed. Twenty-four of the audited customers
have declined to participate, but three vail implement the conservation measures on their
own. The remainder are in some stage of considering the offer. Energy savings per
participant have been somewhat greater than expected.

1. Operate Pacific Environments in
medium-size city. Achieve 100
participants by 1991.

2. Offer advanced assistance in lighting
and interior design.

3. Demonstrate shared savings program
operauon.

4. Demonstrate method to accurately
estimate and measure savings.

Albany selected as pilot site. Audited
70 panicipants by 1991, 18
completed projects by 1991.

In progress.

Shared savings demonstrated
successfully.

In progress.

Industrial Sector

The indusrial program, "Energy Partners, " is in its early developmental stages. Through
die program, PacifiCorp will offer full financing for efficiency measures md an

charge that is equivalent to a loan at the prime rate plus'3 percent" AmayorhunSe
in implementing the_program is reaching the appropriate decision-makersin a ei^
1_" -u.s??al-comS?ly" ?e ̂ roeram is now being redesigned to work directly with
executlves"_ Ihus far> E"erSy Panners has conducted seven design studied'and
?S^In-e'?u:__of th,ose' OIle PaTticiPant has signed up for the financing"°However, "thTee
participants me implementing the recomniendafions using their own finuicmg. As'a 'result
die program has been successful in achieving energy savings goals although partidDatic

expected.
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Action Steps Proeress

1. Develop new program. Conduct studies
and implement program at four facilities.
Achieve five major participants.

2. Develop industrial sector data base.

3. Integrate efficiency programs into
customer contacts.

4. Demonstrate shared savings program
operauon.

Achieved.

In progress.

In progress.

In progress. Inidal results
support shared savings concept.

PrOSreSS On SxStfm Emdencv Proerams

The Company has begun implementing various system efficiency programs which were
identified as cost-effective resources m RAMPP-1. These improvements are on schedule,
and are_to be implemented over the next 10 years. For that reason, they are included in
RAMPP-2 as part of the existing system rather than as new resources. The Company plans
to implement the following levels of efficiency improvements: 4 MWa in 1992, 10 MWa in
1993, and increasing each year to reach 84 MWa in 2001.

Pro ress n e urin Cost E ective Resources r m he Market la e

In the_area of powerj)urchases, RAMPP-1 called for the Company to identify and secure
specific long-tenn firm purchase opportunities with costs comparable to those in the
resource portfolio, if those purchases might become lost opportunities, and to develop and
test contractual arrangements with the most cost effective cogeneration candidates.
PacifiCorp has acquired existing generating facilities and other integrated arrangements
through two transactions completed in 1991. One series of agreements is with Arizona
Public Service Company (APS); the other involves certain generating facilities ofColorado-
Ute Electric Association. Negotiations are continuing with cogenerarion candidates.

The RAMPP-1 action plan identified a need to test the broader marketplace through a trial
competitive bidding process consistent with Washington and Oregon'Commission rules.
The Company issued a request for proposals for 50~MW of resources in June of 1991.
Bids for those resources were due on February 28, 1992. In April, 1992, a shon list was
announced. The shon list is now being evaluated and the bids linked.

Progress on Firmine Strateeies

In preparing to implement fuming strategies, the Company planned to modify maintenance
procedures at its thermal plants to derive more firm energy from the coordinated hydro-
thermal system. The Company also took the necessary steps to be able to re-startthe
Gadsby Plant within one year of a decision to do so. PacifiCorp has changed the
maintenance schedules on its thennal plants from a 12-to-lS month schedule to an l"8-to-24
month schedule, freeing the plants for more fmn energy output. The Gadsby Plant
operating with natural gas in April of 1991.
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Progress on Future Plannins Issues

To prepare for future planning, the Company reviewed the adequacy of informadon on
potential renewable resources. In January of 1991, the Company filed with the Oregon
Commission a report on its assessment of renewable resources, and planned acrividei to
further develop of those resources.

The Company also said that it would improve its ability to evaluate new resource
alternatives and planning strategies, taking into consideration major uncertainties. In this
second round of RAMPP, specific analyses of uncertainties were conducted. They are
described in the section on uncertaindes in the chapter on Illustrative Plans.

RAMPP-2 ACTION PI.AN FOR 1992 AND 1993

The RAMPP-2 analyses show that a broad range of alternative resources can be relied on to
meet future needs, but the actual amount and timing of new resources will depend on how
the future unfolds. Fortunately, most decisions to acquire new resources over the next 20
years do not need to be made immediately. Nevertheless, some actions are necessary in the
shon term to prepare for the long term.

The action plan was developed after analyzing the results of the illustrative plans, input
from the RAMPP Advisory Group, and input from the Company's upper management.
The primary goals of the action plan are to implement DSR acquisitions to be ready for
ramp-up in the mid-1990s, prepare for acquisition of renewable resources, increase the
Company's peaking resources, and pursue cogeneration possibilities. These actions will
give the Company the flexibUity it needs to respond to uncertain load growth.

The action plan is based on the assumpdon that load growth for at least the next two years
will be within the range of ML to MH. If load growth occurs outside that range, the
Company will reassess its action plans. However, DSR activity in the next two years
would not be affected by level of load growth, because that activity level is based on the
Company's desire to be ready for full ramp-up ofDSR programs in the mid-1990s. The
renewable pilot projects would also be continued because the Company sees a continuing
need to gain experience and knowledge with those technologies. If ioad growth in the next
two years were lower or higher Aan expected, the BPA Endtlement contract provides some
flexibility, as do contract negotiations with potendal cogenerators.

One of the primary uncertainties facing PacifiCorp is how much cost effective resource it
can acquire from existing udliries through mergers and acquisitions. If cost effective M&A
opportunities arise, the Company will pursue them. The action plan might then need to be
modified. However, the Company would not plan to modify its demand side or renewable
activities. Those actions are needed, regardless of other resource acquisitions, so the
Company can acquire the experience and knowledge needed to pursue such resources in the
future.

PacifiCorp believes that with the portfolio of resource options identified in RAMPP-2, it
can manage situations that may arise outside of the forecast cases. For example, if the
future bnngs very low load growth, the Hexibility built into some of the resource options
would allow the Company to maintain reasonable levels of resources and sell any residual
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surplus through the Company's access to other markets. If load growth is significantly
greater than the high case, the Company's resource portfolio contains sufficient resources
that could be activated on short nodes to sustain a modest period of higher-than-expected
growth without dramatic retaU price impacts. These short-nonce resources include SCCTs
and some renewable resources.

Action Steps

1. Continue to increase the amount of demand side acquisitions.
Achieve 27 MWa of savings by the end of 1993. By sector, the MWa
savings goals to be achieved by 1993 are as follows:

Residential Weatherizarion
New Residendal
Commercial Retrofit
New Commercial
Industrial
Appliance
Irrigation

Total

4.9
1.9
4.6
7.8
7.1
0.9
0.2

27.3 MWa

Since the real levelized cost of the DSRs in the portfolio is less than the real levelized cost
of the resources on the supply side, the full amount of the cost effective DSRs is included
in all of the plans. Programs to achieve the savings listed above are described below.
Additional details, such as specific budgets and goals for each program, are provided in the
Demand Side Technical Appendix.

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 analyses discussed in the Illustrative Plans chapter indicated that the pilot renewable
projects and the additions anticipated over the planning horizon are appropriate unless gas
prices increase significantly, the cost of renewables declines significantly, or greater
consensus develops regarding the impact of C02 on climate change. The Company
recognizes that the next step^in the pursuit of renewable resources is to acquire some and
learn from the experience. Therefore, it will determine what actions are needed in the next
two years, and pursue those needed to achieve some wind capacity by 1996-97. Although
the illustrative resource plans indicate additional renewable resources will be added on a
regular schedule over the planning horizon, those plans will be re-evaluated as additional
information becomes available. Therefore, the perfomiance and costs of the pilot projects
will determine whether the original schedule for acquisition of renewable resources is
maintained or adjusted.
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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.

Again, the company recognizes that near-term steps are required to acquire renewable
resources in this decade. While development of the Blundel plant in Utah has provided
valuable experience with geothennal resources, the Company needs site-specific
information on cost and feasibility of additional geothennal resources, including potendal
sites in the Pacific Northwest

4. Determine the cost and performance of utility-scale solar
energy resources through participation in the Solar II demonstration
project.

PacifiCorp has agreed to be a primary sponsor and has pledged $1 million from 1992-1994
to help fund the Solar II project. The Company will have a representative on the Project
Steering Committee and the Technical Review Committee. PacifiCorp's objectives will
include determining the cost and performance of utility-scale solar thermal technology.

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.

Recognition of the Company's peaking needs has led to a commitment to acquire additional
peaking resources. Depending on the forecast, scenario, or sensitivity being tested, most
of the resource plans show SCCTs coming on line in 1995 and 1996. The" total amount
added over the planning horizon varies. In all of the MH and high cases the amount varies
from just over 500 MW to over 2000 MW. The amount of SCCTs the Company will
eventually need will depend on load growth, and the other resources that are added to the
system.

SCCTs may be needed to meet general load-following needs, take better advantage of
transmission resources, protect against the risk of reduced peaking availability from hydro
resources as a result of fish concerns, and provide peaking needed for renewable resources
which are not suited for load following. Other resource choices may require more peaking
capability (for example, renewables), or less (for example, CCCTs). " SCCTs offer the
advantage of being flexible for expansion. Additional capacity or efficiency can be
obtained by adding a heat recovery steam generator and a steam turbine to create a
combined-cycle system. The system can also be converted to run on coal, if natural gas
becomes too expensive.

The locations for SCCTs currently under consideration are on PacifiCorp's west side
(Oregon or Washington), east side (Utah or Wyoming) and in Arizona. In these locations
the SCCTs would be near loads as well as existing transmission. However transmission
capacity constraints can at times limit power flow between east and west side and limit the
ability to serve loads. Future studies will investigate how potential locations can most cost
effecdvely fit with the existing system.
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6. Implement the decision to acquire 150 MW of peaking
resources in Arizona Public Service Company's service area~.
Determine whether CTs or renewable resources are more cost
effective. Initiate siting, permitting and procurement.

As pan of the Company's agreement with APS, 150 MW of resources will be constructed
ui_the_ Arizona area by the end of 1996. Such resources are consistent with the need for
SCCTs described in Acdon Step 1, above. The Arizona Corporation Commission has
requested that the Company investigate the feasibiUty and cost-effecriveness of using a
renewable technology, such as wind or solar, for that resource. Therefore, the first step is
an investigation of the cost and benefits of renewable versus a conventional combusnon
turbine. ̂ The next step will be to pursue siting, permitting and procurement of equi]
for whichever technology is chosen.

7'. s g" intent agreements and pursue contract negotiations with
."dustrml customers to achieve to 300 MWa of cogene'ration on line
by 19?7' .Bui.ld in options to accelerate or delay construction to
allow for load growth uncertainty.

Cogenerarion is included in aU of the plans except the low load forecast, ranging from 160
MWajo 840 MWaJby^Ol 1. Under ML or MH load growth levels, ' cogine°ration can
contribute up to 300 MWa toward future requirements by the late 1996^Mostofthe
mteg-ation model sensitivity runs show cogeneration coming on line in 1994 arid 1995.
pacli or:p_CUITently has contl'acts with three industrial customers giving the
optlon_s_t° Partici.Pate in and determine the timing of cogeneration developments. Before
/a^^ale. acq_ui!ition ca" b.egi1!' contractual arrangements must be deveToped so the

can participate in the development of cogeneration in a way that benefits the
lJ??.?s-t^l_CUSSm. ?r' J o,tller customers, and the Company itself. PacifiCorp has held
discussions with these industrial customers, and maintains ongoing communication with
them to assess the potential for development of this resource.

8-Ident'<'y at least one potential pumped storage site and
determine the feasibility and cost effectiveness'of the tec'hnoYogy.

pli.mped.storage-i-s_a peaking aPProach n'hich can add significant Hexibility to a
low cost, off-peak resources available. Pumped storage, if'ideaUy "located^

Id^enhance the cost effectiveness of the Company's'existingThermaI'r'esourcesTv
providing a use^for generation during hours when there would otherwiselbeiess'need'to
run-tfleplants. - This. would result in more eyen and constant usage of tiie themial
increasing their efficiency and decreasing their deterioration. " -----r---,

9. Identify where transmission upgrades could enhance resources
and proceed where such upgrades are cost-effective.

Th^dispersed^nature of PacifiCorp^s system requires that transmission constraints be
considered in^all resource decisions. 'The'modeling tools available anaiyzed resomce'need^
^n. -a.!?!t??J?a-HS. ', ?ttl eI', tha" (?" a l?carional basis. Improved planning'would'resuirif
resource needs could also be evaluated in temis of the transmission paths a^ailab'le between

customer areas and resource locadons.
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Because the Company is faced with some transmission limitations, there may be locations
where load can be met more cost effectively by the addition of transmission capability
rather than generation resources. Those locations need to be identified, and the costs
estimated as accurately as possible. RAMPP-3 will include more explicit consideration of
the entire transmission system. The Company is now investigating its shon- and long-term
transmission capability and requirements. During the RAMPP-3 planning cycle, it wUl be
able to use information provided by a long-term transmission plan. That plan will address
PacifiCorp's current energy options and the resource picture as it may be affected by any
merger/acquisirion activity by then. The plan will also enable the Company to better
evaluate the ̂ ipropriate geographic locadons for specific resources.

10. Explore new or expanded modeling solutions for RAMPP-3.

PacifiCorp began looking for a more detailed operations simulation model after the
consummation of the PP&L - UP&L merger. The Company reviewed several commercial
models that used either hourly chronological or probabilisric load duration methods.
Although most of these models were strong in representing capacity needs in resource
dispatch, none treated transmission limits in a sufficiently rigorous manner.

Since the Company was unable to find an adequate commercial model, it looked for a
vendor who was willing and able to modify their product. The Simulation Group CTSG),
developer and marketer of PROSYM was selected. PROSYM is a derivative of
POWERSYM, a chronological hourly production costing model developed at the
Tennessee Valley Authority. PacifiCorp worked with TSG to enhance PROSYM to
perfonn a reasonable multi-area simulation and to model discretionary wholesale sales.
TSG made these changes to PROSYM and markets the resulting model under the name
MULTISYM.

The Company has been working with MULTISYM for almost 2 years, developing and
refining the representation of its system, testing the model logic, and enhancing output
capabilities. The model, when fully tested, will be used in conjunction with existing power
cost models. Because the model requires significant rime to execute, it will be used
primarily for short-term analysis of operational issues.

MULTISYM will likely be used along with a resource selection model in RAMPP-3, to
provide production costing that reasonably reflects the complex PacifiCorp system. The
Company's search for a suitable resource selection model will begin immediately upon the
issuance of this Report.

11. Continue to implement system efficiency improvements as
identified in RAMPP-1 and included in the existing system for
RAMPP-2.

Efficiency improvements have been identified for the thermal plants, hydro plants,
transmission, and distribution systems. Some have already been implemented, and'others
identified for the duration of the planning horizon.
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DEMAND SIDE RESOIIRCE ACOIITSmON AFTION STEPS

New Residential Buildings

The Company's objective with new residential buHdings is to condnue to capture more lost
opportunities and begin acqiuring cost-effective conservadon beyond codes.

PacifiCoTp will work toward improved building codes as the preferred way to capture
savings in new residendal construction. It will use the Super'Good Cents'progrun to
improve builders' familiaiity with efficient building practices; overcome resistance to codes;
md work with state and local governments to improve enforcement of existing codes. TTie
Company wUl^use its program for capturing energy efficiency from manufactwed homes as
a model for effective incendves at the manufacturer level. It wiU also demonstrate efficient
appliances to buUders. The Company will:

.^ Expand the Super Good Cents program to all states.
following participation rates:

Achieve the

MT
UT, WY

1992
25
10

1S22
40
25

n,-^-. ^:_XAe_"d^t. h? LO"?'T.e^ SU. Per Good Cents program to Oregon,
Washington, Idaho and California, and include efficient appliances in
the program. Achieve the following participation rates:

OR, WA, ID
CA

1992
15%
10

1993
25%
20

. Achieve _more than 85 percent penetration of efHcient mobile
!'^'-I!l-e!^" _the ̂ orthwest market by 1994. Supporta regional program to
encourage manufacturers to produce energy efficient mobile homes, and exTend'the
program to Utah, Wyoming, and California. Support strong HUD standards'.

* Support incorporation of Model Conservation Standards into
local codes in Idaho and Montana.

,
'" . study . effectiveness of code enforcement efforts in Northwest.

OA with Utah^agencies to assure implementation of efficiency measures in new
building code enforcement.

. ^ Incorporate solar access, solar water heating and oassii
cooling site design into the Super Good Cents program.

Evaluate savings potential from new efficient appliances, such
as ventilation heat pump water heater.
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Kesidential Retrofits

The Company plans to continue to develop the capability to acquire residential conservation
while minimizing impact on non-participants. It will use current programs and pUot
demonstrations to build capabiUty. The acdon stqi s are to:

. Develop and test a retrofit weatherization program in
Washington. Operate a weatherization program there 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 in the numbers anticipated. Investigate
alternative approaches, such as comperiuve bidding.

. 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:

OR
CA
WA
UT

1992

150
933

1993
1300
250

1552
300

* Test a pilot program for pay-for-performance bidding for low"
income weatherization in Oregon. Examine whether bidding has advantages
for program operadon. Achieve full weatherization of 2,000 homes by the end of
1994.

. Demonstrate feasibility of using Energy Service charge to
operate residential programs while minimizing the impact on non-
participants.

Incorporate recently discovered means of achieving potential
savings, such as from recovery of heating duct losses, into the
weatherization program. Demonstrate a methodology to accurately estimate
and measure savings for purposes of quality control, cost assignment and
documentation of program benefits.

. Achieve proportional participation by low-income customers in
residential weatherization. Suppon full weatherization of 2,900 homes
through community energy groups.

Residential Appliances

The Company wants to encourage a transfomiation of the market toward more efficient
appliances. It will provide a market for high-efficiency water heaters and refrigerators
through joint purchase programs with other utilities. The action steps:
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. Rely on improved standards as the preferred way to achieve
savings. Participate in joint projects with other utilities. Investigate manufacturer
incentives like that used in "Golden Carrot" for future upgrading of appliance
efficiency.

._ Upgrade efficiency of water beaters installed under the Hassle
Free water heater program, and install 8,000 high-efficiency water
heaters through the program. Include instaUatlon of low-flow shower heads
in all installations.

. J0"1 a national utility program providing incentives to
manufacturers to produce super-efficiency refrigerators. Participate in
"Golden Carrot" award for efficient refi-igerators to the extent that it is cost-effecrive
for the Company.

. 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.

. Continue to participate in BPA's Blue Clue program
encouraging high-efficiency appliances.

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.

Existin Commercial Buildin s

-^_c-°^, '?H1, ,continue to develop capability to acquire DSRs in small and large
commercial buildings. It will also develop effective auditing and quality control. -THe
action steps:

L o-, ^i!?t ^.?rogr?IS to. ret. rofit. ^°to 25 large commercial buildings
in Salt Lake City and Portland. Achieve a savings of 2.0 MWa by 1994.

. Expand Pacific Environments program from Albany to include
small businesses in Corvallis, Oregon. Develop marketing techniques" to
persuade existing customers to pursue retrofits.

L--. -. -F-^?^s^on, limited geoSraPhic .. areas to ease program
development. Develop management tools to effectively implement and
large commercial programs. Verify appeal of programs to the market.

^. Improve ability to effectively market program to small
businesses. Operate pilot in Oregon. Achieve savings of 6.4 MWa by 1994.
* . . Pevelop "standard package" offers for small businesses to
minimize the costs of operating the program.
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. Demonstrate the degree to which the Energy Service charge can
reduce the impact on non-participants.

. Develop a way to commission buildings and verify that energy
conservation measures are working.

. ^ Demonstrate a methodology to accurately estimate and measure
savings for purposes of quality control, 'cost assignment and
documentation of program benefits.

Commercial New Constructinn

TTie company's objective is to capmre more lost opportunities in commercial construction.
The acdon steps:

.. EXPand program to capture lost opportunities as soon as
possible. Target most important segments for immediate attendon. Review
restilts to ensure that Company is on track to achieving 85 percent penetration by

'. .. .Operate Energy FinAnswer in all states by 1993. Achieve the
following participation rates in new construction:

OR
UT, CA, WA, m
MT. WY

1992
35%
22

1993
45%
35
20

P^^?, "?^fied aPP.I?ach to increased efficiency for smaU businesses. Improve
technical ability to verify installations and savings estimates. Revise program to
incorporate lessons learned for future marketing.

. ^ ^ Develop "standard package" offers for small businesses to
minimize program operation cost.

!1_-__- V- IOP methodology to commission buildings and verify that
energy conservation measures are working.

* . Demonstrate the degree to which energy service charge can
reduce the impact on non-participants.

Demonstrate a methodology to accurately estimate savings for
purposes of quality control, cost assignment and documentat'^n'of
program benefits.

Industrial Sector

?.a?-^?1? ̂ il!_c??tinue. to devel°P itLab.ility to acquire industrial DSRs. It will gain
e'(p.e";encem^mplementing energy-efficient industrial technology^ -demonstrate°the

' of efficient industrial processes; and develop a program that provides maximum
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value to participants with minimal impact on non-pardcipants. The Company will also
capture lost opportunities associated with new construcdon as they occur. The action
steps:

* Develop high market penetration for targeted high potential
niches. Identify key market segments for saturation ("blitz") markedng. Expand
program offerings from successful segments to other opportunities.

. Achieve 4.6 MWa of efficiency savings from the industrial
sector. Idendfy key market segments for saturation marketing. Expand program
offerings from successful segments.

. Develop Energy Partners program in all states.
following parddpation per year:

Achieve the

OR
CA.
WA
UT
WY

Total

1992
1. 1 MWa
.2
.3
.7

2. 3MWa

1993
0.9 MWa

.2

.5
1.1
2.2

5.0 MWa

. Continue development of an industrial sector database to
improve assessments of resource cost and availability.

. Demonstrate feasibility of using the Energy Service charge to
distribute efficiency benefits to all customers. Provide opponunities for
panicipants to benefit from up front fmancing in exchange for sharing savings with
other customers.

Develop programs across specific segments of industrial
customers, offering technologies such as efficient air compressors,
ammonia refrigeration or efficient motors.

Develop pilot irrigation program in California. Achieve a savii
of 1,500 MWH by 1994.
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QUESTIONS AND ANSWERS

This chapter is intended to focus on questions ofa technical nature, or those that are of
interest to a limited audience. The following topics are discussed:

. Calculation of avoided costs

. PaciUCorp's bidding plans

. Economic development activities

. Lost opportunity purchases and acquisitions

* Discount rates

* The cost-effectiveness of conservation

Clean Air Act of 1990

Designing rates to acquire demand-side resources

Impact of external costs on rate design

. Decoupling

Evaluation of fuel switching

I. How will avoided costs be calculated using information from the
integrated resource plan?

9n^i'-f, tl!.e. ?.bjectlves' oi, RAMPP is to provide information and guidance for calculating
avoided costs and conducring competitive bidding. The load growth forecast used to
calculate avoided costs wiU be between the RAMPP-2 ML and MHforecasts."

?'^f-a:!icu-15?-tl?Tih?rt~Se7n_avoid?d cost.s (before resources are deficient), two studies using
a production cost_model are performed on a monthly basis. The models use forecasted
power costs^and 50 years of water year data weighted by 107 years of sa-eam flowdata"
-T.°-I^l-y-'?-f^e??_e l:>et^'een tl?e t^,° studies is that one adds aji increment to the system
^.es-^cies_^va^t>Ie eSSh I^l??th- The inCTement serves as a proxy for generation''from
qualifying facUities. The differences in system production costs between the two studies
represent the Company's shon-term avoided costs.

To calculate avoided costs after resource deficiency, the Company compares the costs of
^s<?u^c^efp_an " p for the avoided cost base case to resource expansion plans for a
case with less resource need. Both expansion plans will be developed Yrom the" same
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portfolio of resources, using the same selecdon techniques used to develop the illustrative
plans for the RAMPP-2 forecasts.

2. How will competitive bidding be used to implement RAMPP-2?

Competitive bidding is a resource acquisition process that should be undertaken only after
PacifiCorp has a relatively clear view of its requirements for new resources for the next five
to 10 years. The Company's integrated resource planning process helps determine when to
develop new resources and the most efficient mix of resources that may be acquired
through comperidve bidding.

Through competitive bidding, udUries can test and assess the competitive marketplace for
power supply and can potentially acquire some of the low-cost electricity resources that
have been identified and evaluated through least cost planning. Competitive bidding can
pose some risks for a utility that operates in a number of jurisdictions where the "state
commissions do not agree on a general process for bidding. The risks to both customers
and shareholders increase if state commissions implement competitive bidding rules that
vary substantially from jurisdiction to jurisdiction. Conflicting rules could lead to a
situation in which a competitive bidding process must violate the rules of one state to
comply with the rules of another, resulting in extended litigation.

PacifiCorp released a Request for Proposals (RFP) on October 1, 1991. The RFP is for a
total of 50 MWa of long-term resources that produce electricity or savings of electricity for
at least 10 years but not more than 20 years. All bids were due by February 28, 1992 and a
short list was selected on April 24, 1992. While the RFP is not included in RAMPP-2
resource alternatives, if resources offered in response to the RFP are more cost effecdve
than resources identified in the plan, they will be developed first.

PacifiCorp plans to file a request for proposals every two years; however, it is andcipated
that the timing of the next RFP will be more closely aligned with the completion of
RAMPP-3. The timing of the Company's first RFP occurred before RAMPP-2 to avoid
delay in beginning the bidding process. The timing of the next RFP will occur after
resource needs are evaluated in RAMPP-3. Once RAMPP-3 is completed, the Company
anticipates issuing an RFP for some block of resources idendfied in RAMPP-3.

The 1991 request for proposals marks the first time PacifiCorp has used an RFP in
resource acquisition. Both demand side and supply side bids are being solicited. Supply
side resource proposals must be for a project of not less than 100 kW. They are requested
system wide and are limited to qualifying facilities and independent power producers. Any
supply side bidding needs to be done on a system wide basis, since that is how Company
resources are planned. DSR proposals must provide for a minimum of 250,000 kWh of
savings per calendar year and are requesud in the states of Utah and Washington.
Significant jurisdictionaJ issues exist fofDSRs, so that demand side bidding must be done
separately for each jurisdiction.

For planning purposes, the example DSR programs are utility operated programs. This
does not eliminate the possible use of energy efficiency services from outside contTactors.
In fact, the programs are expected to be operated mainly through contractors. Within a
given demand side program, efficient management wUl include competitive bidding among
contractors to control costs and develop the infrastructure. Another possible approach is
for the Company to use demand side bidding to offer to pay for energy savings that are
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achieved. PacifiCorp is currently experimenting with demand side bidding in specific
areas. Based on those results, the Company will develop other bid offers. In general, the
Company expects to use bidding to fill in market niches where utility programs are not as
efFecdve at achieving participation.

3. How does the Company's assessment of the costs and benefits of
economic development activities relate to RAMPP?

Economic development, whether it is assisting existing businesses and industries, attracdng
new ones, or working with local communides in their development efforts, is an important
part of PacifiCorp's overall service commitment because it benefits customers, the
Company, and the communides served by PacifiCorp.

The Company works in partnership with local communities, states and other interests, to
support the development and implementation of plans, strategies and programs to expand
and diversify the overall economic base. The" Company's" three-pronged approach to
economic development is to: 1) work with individual communities to help them achieve the
growth they want; 2) work with existing businesses to help them succeed and expand; and
3) help businesses locate new facilities and jobs in the Company's service area.

The Company's economic development acdviries produce both quantifiable and non-
quantifiable benefits. The tangible benefits to the Company consist primarily of direct and
indirect elecbic revenues which help keep prices stable for all customers. The less tangible
benefits are those associated with establishing a broad and more diversified economic base
in the Company's service area.

I-ocal communities, as well as the customers within those communities, benefit from
economic development in a number of ways. Diversified economies are more resilient to
the dislocation and social costs that can result from cutbacks or shutdowns of major
employers in the community. There is no question that the economy and quality of life in a
community are adversely impacted when major employers or industries downsize or curtail
operations. This is precisely what occurred in Utah in the 1980s with Geneva Steel and
Kennecott^and throughout the Northwest in the 1990s in timber dependent communities.
By expanding and diversifying the economies of local communities, the existing work
force is used, employment opportunities increase, household income increases, and the
local tax base is expanded.

Economic development is one of the Company's activities that, when working with various
resource acquisition strategies, can help the Company keep price increases at or below the
level of inflation. PacifiCorp's load forecasts reflect tlie combined effects of general
econorruc conditions and the Company's activities. The impact of economic development
on retail prices is incorporated in the Major Issues chapter of this repon under the section
on Growth and Price Stability.

4. What standards will the Company use to evaluate "lost opportunity"
purchased power and acquisitions? How does the conce'p't of lost
opportunity relate to merger and acquisition activity?

The resource acquisition strategy of the Company is multi-faceted. The Company intends
to acquire cost effecdve resources from a variety of sources that will both complement and
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enhance the Company's existing power supply system. This strategy includes acquisition
of energy efficiency resources through demand side programs; resources from IPPs, QFs
and others through the bidding program; Company-owned resources through construcrion,
such as combustion turbines and renewables, conventional and noh-conventional
arrangements with other utilities; and existing low cost resources available for a limited
time, as with resources available due to the bankmptcy of Colorado-Ute.

PacifiCorp considers several general criteria in determining reasonable costs for purchased
power and acquisitions. The resource should be needed to meet anticipated loads; provide
flexibility, reliability and a good fit with the operation of the existing system; and be cost-
effective relativeto other resources available in the RAMPP portfolio and to long-tenn
avoided costs. The Company also considers the shon-term and long-teim effects on
customer prices, and the shon-term and long-term effects on Company earnings. And, the
Company evaluates whether the resources would have been a lost opportunity" (an
opportunity avaUable only for a limited time).

The Company looks for the following type of benefits from any resource acquisition:

. Is the resource a stable, low cost generating asset?

. What access is available to addidonal low-cost surplus generation?

Are there opponunides for seasonal capacity exchanges?

. Are transmission airangements available?

. Can arrangements be structured to provide future generation and
transmission benefits?

In analyzing any asset acquisition or generation purchase, the Company considers how the
load^served by that resource complements the PacifiCorp system; any transmission which
would benefit retaU customers; the energy storage capabilities of the resource; its
environmental characteristics and the risks posed by Its current emissions; its potential for
contributing to lower costs for the entire system; its potential to be a productive capital
addition; whether it provides assets that can be fully added to rate base; and the likelihood
of it being approved in a dmely fashion.

The concept of lost opportunity can be applied to any resource alternative. The notion of
lost opportunity reflects the timing of a resource acqmsidon being somewhat in advance of
expected need. Nevertheless, resources acquired ahead of need must srill be cost effective
in the long run. Lost opportunity can be applied to the DSR area. For example, new
construction provides an opponunity to influence design and construction standards of
-!l-I^_ns!'_-!f. S.e_90mpany ? mtervene during construction, that opportunity to
acquire cost effective resources from current construction is lost. Cenaiii renewable
projects and purchases may only be available for a liinited time at a favorable cost

Lost opportunity can also be applied to supply side resources. There can be limited
windows of opportunity for acquiring existing generation facilities. For example, if the
Company had not entered into the Colorado-Ute transactions during the
proceeding, it would have missed the opportunity to participate.
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PacifiCorp is continuing to look for similar windows of opportunity. The Company
believes that because of the continued surplus of resources in certain areas, a Umited
window of opportunity exists for the Company to acquire resources at favorable costs.
PacifiCorp has identified several "windows of opportunity" to acquire existing, low-cost
assets fix>m other utilities. The identified surplus capability is located in areas wfich have:

. A predominance of thermal generation,

. Reduced load growth,

. Capacity addidons which came on line ahead of need, and

. Large seasonal load differences.

However, the Company will not rely on lost opponunity resource acquisitions as its sole
resource strategy; rather, it will use such acquisitions to complement the flexible and
diverse acquisition strategies described in RAMPP-2.

RAMPP-1 identified a significant amount of resources available from the marketplace.
PacifiCorp believes it can meet its pricing goal while concurrently enhancing its earnings
base by acquiring the actual generating assets while prices are low, as opposed to buying
the power on a wholesale basis. The same assumptions and information are used to
conduct the evaluation of acquisidons as are used in the analyses for RAMPP-2.

It is clear from past experience that resource acquisition opportunities rarely involve a
simple numerical comparison of one resource to another (i.e., coal versus gas versus
conservation). Instead, such opportunities represent a chance to achieve, through
innpyative arrangements, potential benefit from the diverse load and resource characteristics
within the region and with other regions.

PacifiCorp's recent agreements with APS and Colorado-Ute demonstrate such
opponunities for acquisition. Further, one of the key benefits of the Utah Power/Pacific
Power merger. ^s confmned by the analysis that led to RAMPP-1, was that it "uniquely
positioned the Company to pursue potential resource acquisitions and take advantage of
regional diversities.

Mergers and acquisitions of existing generation help the Company grow by providing
proven, low-cost resources. These opportunities complement the company's exisrinj
power supply resources. They provide low-cost power for customers and improve access
to wholesale markets. Both the APS and Colorado-Ute transactions involve acquiring coai-
-^r.ed-p-?^eri'lant_s_that'. co.n?Par^d to other resource options, are very economicai. They
also create new opportunities for innovative arrangements, e. g. wholesale exchanges,
mcreased operating efficiencies, and new customers, which helps to spread fixed costs.
These assets allow the Company rime to pursue the best of the RAMPP-2 opdons. They
also protect shareholders and customers against the risk that emerging technologies could
render new, longer-lived central station power plants and systems obsoiete.

PacifiCorp will continue to pursue opportunities to acquire existing low-cost assets and
other arrangements with other utilities. These include generadon and transnussion assets.
negodated rights to future generation, seasonal exchanges, and future access to retail and
wholesale customers.
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The RAMPP-2 analysis did not include a hypothetical merger candidate in its portfolio of
resources. A hypothetical analysis is unlikely to be representative of an actual situation,
and may speculate on specific details which would be either premature or inappropriate.
Each opportunity is unique, and is evaluated based on criteria discussed above, including
the muld-faceted benefits it could bring to the Company and its customers. The publicly-
filed testimony and analysis available from the Utah/Pacific merger can provide readers
who wish more infomiarion significant insight into the kinds of merger benefits that can be
achieved through mergers and acquisitions.

5. Has PacifiCorp evaluated the impact of different discount rate levels,
and if so, what is the result of that evaluation?

Discount rates are used in RAMPP to consistently evaluate the costs of resources that come
on line at different times and have different lifetimes. For each new resource alternative,
there is an associated stream of annual costs. A discount rate is applied to these streams of
annual costs to calculate a present value in a standard year, thus allowing a comparison to
be made of the costs of the alternative resources.

The effects of three discount rate levels on the resource portfolio were tested. Those
discount rate levels were 8.2 percent, 9. 54 percent and 10.9 percent. The 9. 54 percent
level is the Company's marginal after-tax cost of capital. The 8.2 percent level is based on
a 3.0 percent social discount rate as used by the Northwest Power Planning Council. The
10.9 percent reflects the difference between the 8.2 and the 9. 54 added to the 9. 54, for
symmetry. The three levels had very little impact on the resource costs, and did not change
the ranking of any resources. Therefore, the Company's marginal after-tax cost of capital
was used for all of the analyses shown in RAMPP-2.

Graphs showing the impact of different discount rate levels on resource costs are available
in the Supply Side Technical Appendix.

6. How will the RAMPP-2 results be used to calculate a new level of
conservation cost effectiveness?

The avoided costs derived from RAMPP-2 will provide the basis for generation costs used
in deterauning what level of conservation is cost effective. Included in generation energy
costs wiU be the estimated value of the nonfum wholesale market opportunides available to
the Company.

After avoided costs are calculated, a worksheet is prepared which adds the components that
adjust the avoided costs for conservation cost effectiveness. Those components are the 10
percent regional conservation advantage (from the Regional Act), line losses, and
transmission and distribution savings. The cost effectiveness limit determines which DSRs
are too expensive. However, individual programs, when they are proposed to the
Commissions, may include measures which exceed the cost-effecriveness liimt This could
be to ensure a particular program is consistent with other regional efforts, or to include
measures which would increase customer participation.
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7. What other sources besides RAMPP-2 are used to determine the
appropriate levels of conservation cost effectiveness?

PacifiCorp has relied on recent marginal cost analyses, as well as avoided cost results, to
calculate the appropriate level of conservation cost effectiveness. For example, the
transmission capacity costs included in conservation cost effectiveness are based on the
Company's forecast of the^cost of meeting increased load on its transmission system.
These costs are derived from the Company's most recent marginal cost analysis
Transmission capacity costs are not included until 1996 because the decremental load
placed on these facilities as a result of conservation is not enough to cause a change in
investment for several years.

In determining appropriate distribution costs to include in conservation cost effectiveness
levels, only the transformer portion ofdistribudon capacity costs are considered because,
unlike most distribution costs, the size of the transformer varies depending on the load
placed upon it. It is conceivable that DSRcouId defer the incremental transfonner capacity
costs associated with increasing load. Therefore, the marginal cost of the transfomier
portion of distribution capacity costs ss included beginning in 1996. The fixed, or
corrumtment-related transformer costs would not vary since DSR would have no effect on
the fact that every customer must have access to a transformer. In addition, distribution
commitmenMelated costs such as meters and service drops would not be avoided as a
result of DSR.

The^quesrion of whether other distribution capacity costs would be avoidable as a result of
DSR was also analyzed. The demand portion of the backbone distriburionfaciUties
(substations, poles and conductors) exists to serve the combination of all customer loads
?-C^UITll"g. _on_th,e {e:eder- I: .is .dou?)!f1?1 that this Pa" of the system would change in
response to a reduction in load. In addition, since backbone distribution facilities are°buiit
^ser^e ̂ thPartlciPants and non-participants, the impact of demand side programs would
be very diluted. Due to these reasons and the fact that it would be very difficult to model
the effects if any, of load reduction by demand side programs on this paii of the system,
these costs were not included in arriving at conservation cost effecdveness values.

?ll???se^v?S?, ? loadfactc>r is used to convert marginal capacity costs from doUars per kW
i?cl5ills_^eLkwh'. It is^,asedon the relationship tKstween the DSR energy "saving^ to'the
DSR capacity savings. The estimated conservation load factor varies by customer class.

?JLC?m??nylsm°st. r?cent lin? loss s.tady' dated^ay, 1991, resulted in a 10.5 percent
estimate of system wide secondary sales losses. That estimate is used to adii
costs for conservation cost effectiveness.

8. How will the Clean Air Act of 1990 affect PacifiCorp?

The 1990 Clean Air Act wiU have two major effects on the external costs considered in
resource evaluation. First, some costs that formerly were external will become'mtemaT
Second, a great deal of additional information wiU be generated which waTimDroveutilil
and regulatory estimates of those external costs.

?j!T-aft call?, S'^rnaj0^ reductionsm both sulfur dioxide (S02) and nitrogen oxide (NOx)
emissions. S02 is to be reduced through a permanent cap on emissions and a system of
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tradeable emission allowances. NOx wiU be reduced by an allowable emissions rate based
on type of boiler.

PacifiCorp has 23 coal-fired units, about half of which are equipped with scrubbers to
reduce S02 emissions. The PacifiCorp plants most affected by the Clean Air Act are the
Centralia plant in Washington and Naughton Units 1 and 2 in Wyoming. The Company is
studying how to cost effectively bring these plants into compliance. Several PacifiCorp
units may also be affected by provisions in the Clean Air Act relating to NOx.

Analysis of the requirements of the 1990 Clean Air Act Amendments indicates that some
equipment and operations modifications will likely be required at most of PacifiCoq) s
coal-fired electric generating units to bring them into compliance with the sulfur dioxide,
nitrogen oxide, and continuous emission monitoring provisions of the Act. Each of
PacifiCorp's units must meet certain emission limitations by January 1, 2000, and have
continuous emissions monitoring equipment (CEMS) installed and operadng by January 1,
1995.

It is currendy esdmated that the capital cost of the CEMs will be between $2.0-2. 5 million;
operating costs will be approximately $40,000 per year. PacifiCorp units must also
comply with nitrogen oxide emission (NOx) limitations where tangentially-fu-ed boilers
must meet 0.45 Ib/mmbtu and wall-fired units must meet 0. 50 Ib/mmbtu based on low-
NOx burner technology. Most units do not presendy have specific equipment to control
NOx emissions, and the nature of such emissions from PacifiCoip units is currently being
analyzed. However, the capital costs of boiler upgrades are estimated at $20 to 40 million.
Operating costs will increase nominally due to combustion efficiency losses.

Compliance costs associated with the Phase II (i. e. year 2000) S02 provisions of the
Amendments can be estimated after a definite compliance strategy is selected for those
PacifiCorp units needing to take compliance actions. The selected strategy could include
reducing emissions through sulfur dioxide allowance trading, possible process
modifications, and/or fuel management strategies.

9. What is the appropriate role for price design in the acquisition of
demand side resources?

Pacifi Corp believes that the cost of providing service is an important element in the pricing
of electricity, along with fairness, meeting customers' needs, customer impacts, ease of
understanding and administration, relauonship to compedtive alternatives, and avoidance of
undue discrimination. The decision to use energy is closely related to the decision to
conserve. Through these decisions, the customer can and should apply energy to high
value applications and limit energy directed to low value uses. Appropriatelydesigned
prices should help the customer to make wise decisions for both kinds" of uses.

The Company believes that integrated resource planning is not the appropriate forum for
considering specific rate design changes. Rate design is determined by the Company and
each states regulatory authority. Evaluation of the Company's pricing structures should be
considered as an implementation of the results of the RAMPP planning process. It would
be very difficult for the Company to assure that it could achieve significant rate design
changes. Therefore, it would not be appropriate to use possible consumption changes from
rate design changes as a "resource" in RAMPP.
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Addidonally, designing prices to affect demand side activity would require the use of
elasticity estimates. The only estimates the Company has are those used in the load
forecasting model. Those elasticity estimates, while reliable and appropriate in their
uitended applications, are not appropriate for the design of prices. First, the forecasts are
developed using "frozen technology models. The elasticities address only the fuel choices
consumers will make as energy price changes, and are therefore referred to as cross-
elasdciries. They do not address how consumers' use of an appliance will be altered as
prices change. The cross-elasricity measures are not appropriate when designing prices,
since prices can affect appliance choice and use, as well as fuel choice. Second, the cross
elasticities'used in the forecasting models reflect expected behaviors of entire customer
classes. Elasticities used in price design would need to be developed for each tariff.
Finally, elasdcities employed for price design would have to be very precise. WhUe some
ambiguity in elasriciries is acceptable when dealing with forecasts where there are many
factors that could affect the outcome, we believe that precise elasricidi
for price design.

10. How should external costs be reflected in retail prices?

The Company believes that its prices should reflect the costs incurred by the Company in
the production and delivery of products and services. Bxtemal costs play a role in those
functions, and are legidmately included to the extent that they affect costs. For example,
the incorporation of externalities into the Company's planning and resource seiecrion
procedures may well dter the order in which resources are selected, with impacts on overall
and marginal costs. These impacts should be incorporated into the Company's revenue
requirement and price design.

-_'.. !-^v^1'^ ̂  me.<:Il?Ilism to decouP.le sales from profits help PacifiCorp
acquire the demand side resources in its integrated resource plan?

No. The Company believes that direct economic incentives can be developed to assure the
^.^_is!?°n_of allcost effective DSRs. Investment in DSRs is profitable for the Company,
given revenue neutrality and simple modifications to existing accounting treatment so that
the Company has an opportunity to earn a utility rate of return on DSR investment. Once
K??e y. d.̂ essed within. the existing framework, investments in DSRs provide the
Company with a way to achieve growth in the business and provide both customer and
shareholder value.

In such an environment, decoupling wiU not encourage additional demand side investment.
As evidence, the Company recently announced its commitment to acquire 1 TO MWa of
DSRsby the end of 1996 -- requiring an investment of nearly a half billion dollars. This
will allow the Company to acquire its share of the NWPPC Regional Conservation Go'al'
_".^it-w?ll???acific?rp amoll6the leaders in DSR acquisition as measured by percent of
!?Ye?-".^-^<?ted_t^. sl?c,h ac;,q.uisij?on" ov.er 6 ?ercent of revenues in 1996. For PacffiCoip,
the decision to undertake this effort was based on the cost effectiveness of these resources
and the assumption that the Company would have an opponunity to earn its allowed rate of
return on such investments.

???5^rcip?-'!ents^, f_d^;oupling !3e}leve that il removes the utility incentive to pursue
additional sales The Company believes that sales which result from energy efficiem
applications provide benefits to customers and society, and should not be'dTscouraged^
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PacifiCorp believes its customers are better off if they are aware of all their options so they
can make the best energy choices for themselves. The Company provides the best service
to its customers by conveying a consistent message to employees. That message is that
employees are there to help customers make sman and sound energy decisions. A sound
energy decision far a customer would be to improve the efficiency of his or her electric end
uses, or to adopt new electrotechnologies which could make those uses more energy
efficient and producdve.

Decoupling is a very limited mechanism which addresses only short tenn adjustments
between rate cases. Promoting energy efficient technologies enhances the long mn viability
of the Company's business and provides long run customer benefits. Decoupling
mechanisms would not have an impact on the Company's promotion of energy efficient
uses.

PacifiCorp believes there are a number of potential disadvanfages with current decoupling
proposals as adopted by several utilities. These include:

1) To a significant extent, decoupling effectively guarantees that utilities will
earn their allowed revenue through price adjustments.

2) Decoupling creates a market distortion by insuladng utilities from real
marketplace forces that other businesses must face.

3) DecoupUng can reduce the amount and vigor of comperidon to meet the
needs of citizens.

4) Mechanisms to achieve decoupling can be complex for customers,
regulators and utilities to understand.

In summary, while the Company recognizes that some form of alternative regulation may
eventually be developed that effectively deals with these concerns, it cannot support
PacifiCorp adopting any of the decouphng systems other utUities have put m place.

12. Has PacifiCorp evaluated fuel switching as a demand side
opportunity, and if so, what is the result of that evaluation?

Some parties have suggested that residential customers of electric utilities should switch
from electricity to natural gas for their space and water heating. The rationale is that such
switching would lessen the need for expensive new electricity generating resources and
reduce the use of fossil fuels, which have been linked to global wanning and acid rain.

PacifiCorp heUeves that public poUcy should encourage the efficient use of all fuels, rather
than promoting one fuel over another. No public policy should encouragethe increased
use of a nonrenewable finite fuel without regard to end use efficiency. Shifdng
consumption toward gas may result m uses which are less efficient than they could be if
competition with electricity provided motivation for technological advancement.
Regulatory mandates that encourage fuel switching tend to restrict competition, which then
slows the development of new energy efficient technologies and products.

Electncity should be encouraged for some end uses because of its efficiency, though not
for others. The real issue is how to help consumers make wiser energy decisions.
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PadfiCorp believes that customers wUl be able to make wiser choices if the various energy
providers are encouraged to compete with one another. In fact, this has been the
experience where compedrion has occurred. A good example is with the development of
energy efficient heat pumps, which was met by the development of high efficiency gas
systems and gas heat pumps.

PacifiCoip recognizes that customers have fuel alternatives. It takes that fact into account in
making its demand forecasts - not in its evaluation of resource alternatives. Gas is a more
efficient fuel in some applications, but not in others. This is true even for specific markets
such as space hearing, because the form of end use affects efficiency. For example, if
resistance heating is used to heat one room, it can be considerably more efficient than a
whole-house gas system.

As a result of the Oregon Public Utility Commission's proceeding on fuel switching,
PacifiCorp evaluated customers' use of natural gas as a potential resource. Fuel switching
is deliberate load shedding, not conservation. The analysis compared the Ufe-cycle cost of
the fuel switch using the avoided costs of gas vs. electricity. The marginal costs associated
with transmission and distribution were included in calculating the avoided costs but the 10
percent cost advantage for conservation was not included. For most of the cases examined,
fuel switching was not a cost effective option. The savings gained from typicai
consumption were not sufficient to justify the cost of changing the equipment. There are
exceptional cases of high consumption where fuel switching'might'be more beneficial.
However, the analysis did not show that sufficient resource could be gained to justify fuel
switching as a resource acquisition program.
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CONCLUSION

This RAMPP-2 Repor^represents a working document and a dynainic process which will
be used to guide PacifiCorp's resource and marketing decisions for the next two years.
The primary value in producing 20-year plans is twofold: to provide a long-tenn context
for^ developing jin action plan for utility activities in the next two years with an
understanding of the long term implicarions of those actions; and to provide an overall
perspective and consistent planning framework for making resource and market decisions
over those two years. The Company uses the RAMPP process to make decisions'rather
thm rigidly adhering to a specific plan. In this way, the Company retains the flexibility it
needs to respond to changing condldons.

PacifiCorp's approach to managing power supply and demand will continue to reflect a
pnorityon_the following eiSht key principles. 'The Company uses these eight principles'to
evaluate resources, and to develop and evaluate resource plans. There is no one best
resource plan. The best approach at any dme depends on how resource alteraarives md
Company objectives can be balanced to meet system needs.

1:-<-. _^'ii. ",lAzi".g (:ost. and. retail price impact: The Company's strategic
goals include keeping retail prices and customer costs as low as possible to remain
competitive in the energy marketplace.

2;... Reliat)Ie servKe: All resource choices should be evaluated on their
abiUty to enhance the Company's abUity to provide reliable service to customers.

3^. Efficiency: This includes enhancing the efficient operation of the
Company's existing system, identifying beneficial arrangements with other
resource provider s to sell, purchase or exchange power, and helping customers'use
energy more efficiently.

4. Environmental responsibility: The Company will continue to
improve its business operations to mitigate impacts on natural resources and the
environment, and will continue to integrate into its resource planninE"a
consideration of environmental impacts.

5_"-_. -^FI_ex ty: A variety of resource options wiU be employed as needed to
respond to changing circumstances.

^l^-__-?. YeI^sit^, : Tlle comPany wi.u maintain a broad variety of resource
options to hedge the risks associated with an uncertain future.

7. ^ Dynamic balance: _ The desired balance is an economically efficient
margin of resources over loads.

8^. Innovation: PacifiCoip is willing to take calculated risks and trv new
ideas to better meet customer and shareholder needs.
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INTEGRATED RESOURCE PLANNING

The RAMPP process uses an approach called "integrated resource planning. " It sets up a
framework for the Company to consider both resource and market conditions in making
decisions. Included in the ItAMPP-2 report are all of the basic elements of integrated
resource plannmg. The following section provides answers to some of the key questions
related to the Company's approach to integrated or "least cost" resource planning:

1) The Company followed least cost principles in developing its plan.

Resources were selected based on their cost and on Company policy goals, such as an
accelerated DSR program and renewable pilot projects. Basing resource selections partly
on Company strategic goals means some of those resource choices will not be strictly "least
cost. " However, the Company's experience with those resources will provide valuable
knowledge for making least cost decisions in the future.

2) The Company examined a range of forecasts and considered other
important future uncertainties.

The fact that the future is uncertain was addressed through four forecasts, from a low of
0. 5 percent to a high of 4 percent load growth over 20 years. In addition, four scenarios
were examined which primarily introduced uncertainties on the resource side. Finally, a
number of sensitivity studies were conducted, including five which examined the impact of
external cost adders on resource planning, six which introduced uncenainries in the existing
system and new resources, and seven load growth sensitivities that tested what would
happen if actual load growth was different from the load growth assumed for planning.

3) The Company considered all feasible resource alternatives for
balancing resource supply with electricity demand.

The demand side portfolio includes resources which are consistent with the DSRs that have
been identified by other regional entities. The supply side portfolio included a variety of
resources, such as contract rights, renewables, gas-fired, and coal-fired resources.

4) The Company assessed supply and demand alternatives in a
consistent manner.

All^emand and supply alternatives were evaluated usingthereal levelized cost of energy.
DSRs were evaluated from a total resource cost perspective. The estimated costs for the
identified DSR resources were below the costs of supply side resources, thus each of the
illustrarive plans shows DSRs being added first to meet resource needs.
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f.?-, -. 1!1!.̂ . ?!?I\ni?g p.r.oc?.ss.. describ.e(! I.ong-i"ange plans for balancing
supply and demand amid all the uncertainties, and a short-range action plan
consistent with the long-range plans.

Long-run illustrative plans were developed for each of the forecasts, scenarios and
sensitiyities to balance supply and demand. A short-range action plan was derived from
those illustrative plans, consisdng of the actions needed in the next two years to be able to
put those plans into action.

?-^. _^he CSmPany evaluated possible external cost impacts as part of its
evaluation of resource alternatives and considered those impacts'in its
resource plans.

Residual air emissions of four types were considered for each resource alternative, and
again for^ the^ Company's power system as a whole after each iUustrative plan was

1. External cost adders at four different levels were applied To the"four"air
emissions to measure their effect on relative cost comparisons of resource altemarives~The
?xternal cost adders were also used to develop alternative iUusn-arive plans for die MH

recast-A"d'. they. were. used. as adders. to the internal costs of existing resources to'test
; on the dispatch of those existing resources. The Company au:eieraTedplans~to

test and develop renewable resources, in recognition of their lower environmentafii
as weU as the need to confmn cost and performance assumptions. ----- -r"-",

7) ^ The planning process included the results of substantial oublii
involvement.

PacifiCorp held H meetings with its public advisory group, and additional
meetmgs. °", specific toPics- The advisory group provided'valuable guidance'mdfeeSback

Company used in refining its planning process. Additional information on the
group and the meetings is available in the Results Appendix.

MANAGING UNCF.RTATNTV

The RAMPP-2 analyses have demonstrated that effective resource choices can be made in
spite of multiple uncertainties. The Company wiU face uncertamriesin severalareas.

Pricing

The Company's merger-related pricing commitments of "no price increases" wiU expire at
Ae.Md, oll?92'_marking flve yeal's ofPrice stabUity and, inYome-cases, "pncereduTtion^.'

no immediate plans to increase its prices after 1992. "The Comoanv7s
current strategic goals call for holding retail prices to a level that, on average. 'does'not
^?!e.^ ?!^st-a;s. the ?te of inPation: The Company has identified a broad°portfoiio"of
resource options it can bring on Une to provide electric service to customers at comDetitn
prices.

RAMPP^2 indicates that load growth caii occur, and new resources can be added to meet
that need, without the Company having to request price increases greater than the level of
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inflation. ChaUenges to price stability could come from high load growth, high gas prices,
and/or extreme actions to force emission reductions.

Environmental Impacts

Managing environmental impacts along with other key considerations is essential for sound
resource planning. Emission levels for each of the illustrative plans indicates that
significant gains in reducing emissions per kWh can be achieved under most load growth
conditions (i.e., emissions grow at a much lower rate than total GWH requirements). The
exception to that pattern is low load growth, where emissions grow at about the same rate
as GWh requirements.

By linking the environmental goal with the RAMPP-2 planning process, the Company was
able to test the planning prudence of the targets in that goal. The analyses indicate that the
pilot renewable projects and the anticipated additions over the planning horizon will be
appropriate unless gas prices increase significantly, the cost of renewables declines
significantly, or national pohcy direction is developed regarding aggressive C02 targets to
avoid global climate change. The perfonnance and costs of the pilot projects will determine
whether the initial schedule for acquisition of renewable resources is maintained or
adjusted.

The resource plans that minimize both system costs and emissions are very similar to MH4,
especially for the next ten years. Therefore, the actions the Company anticipates over the
next two years are consistent with both of those goals.

Load Gr w h

There are three ways in which future load is uncertain: 1) what the actual level of load
growth will be, 2) whether it will be different than expected, and 3) whether it will
change over the planning period. Although the actual level of future loads is uncenain, a
ponfolio of flexible resources allows the Company to adjust resource acquisitions and
maintain a reasonable balance. If very low load growth occurs, the flexibility built into
some of the resource options would allow the Company to maintain reasonable levels of
resources and, because of the Company's access to other markets, sell any residual surplus
that may exist. If load growth is very high, the Company's flexible resource portfolio
contains sufficient resources that can be acquired on shon notice to be able to obtain the
resources needed to meet customers' needs. These short-notice resources include SCCTs
and some renewable resources.

If future load growth is different than the level expected, costs are still manageable, and
price increases remain below the level of inflation except in the case of high growth. If the
level of load growth changes over the planning period, price increases can be kept below
the level of inflation unless high growth occurs for a substantial period.

Due to any of these uncertainties, the Company could inadvertently over-build or under-
build. The analyses indicate that there are not large cost impacts to some over- or under-
building. The Company's broad access to power markets enables it to acquire secondary
or long-term power to meet temporary shonages, and to sell any temporary'surpluses. The
revenues from these sales is credited back to benefit retail customers through lower prices.
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Demnnd Side Rtsaurce Acguisiliaa

ThePnceimPact o" PacifiCorp's customers would be small if the level ofDSR acquired is
more or less than anticipated. " If DSRs were being acquired in lesser or greater amounts
AanandciPated, the Company would have adequate lead time to detemrine how to acyust its
programs and/or resource planning. The diverse portfolio and access to markets aUows'the
Company to acquire power needed to meet system needs if DSR acquisitions do not occur
as quickly as planned, and the Company can delay other comaibnenfs if DSRacauisirions
occur more quickly than planned.

Fuel Priras

Fuelp.nce "ncertainty is reduced by the Company's long-term coal supplies and the
sulfur coal reserves close to our existing'generating facUiries^ Naturai

g" p",CS?;-ho_wever' Present greater nsks. Gas-fired resources (cogeneradon, SCCTs.
L?^-?_l. arge, com?OI3ent of Ae mustrative plans. The future'pnce'ofgas'wiU'be

critical in detemiining the actual timing and amount of gas-fired resources Aat are added to
!. system. If natural gas prices increase faster than andcipated, -the Company wilfneed to

. on more renewable resources. Coal gassification or other clean coal technoloeie
!- an effecdve hedge against gal price escalation risks in the'future"

Capacity and Energy Needf

It isuncenainnow whether future resource needs may be driven more by peak or i
s:--The-comPany's. strategy to quickly site SCCTs (to provide''peaking)"'w5h

sufficiemland to be able to convert <hem later to CCCTs'fto provide ene'rg^Tan'^itiI
lco,stst°. the sy.stem of.this uncertainty. Plans'to explore pumped stora'ee'Sso

to balance both capacity and energy needs.

Curr nt Resource Per ormance

Ifexlsnngresources are unable to perform as expected, the Company has enough flexibilit
°pti°n,sto, sti11 meet customersl Power needs at low cost. If hydro-resou?ces'become

Ie, there would be retail price impacts, but prices woufdnot'need'to'increase
mflation. If the thermal plants perform at'a lower capacity factor'.~"the"Dric

impact could be greater Aan mnarion, but it'would still be less'than'the'im'pactassocfated
load growth. The Company's continuing effons to maintain'an'd'i'ncrease"
is an imponant strategy to reduce fuure planning uncertainties.

WHERE DO WE GO FROM HERE?

Development ofRAMPP-2 resulted in a new action plan forPadfiCorp for 1992 and 1993.
That action plan calls for the Company to: ----r-"-"-". " ^^^--.
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In the Areas of Demand Side Activities and Renewables:

. Continue to increase the amount of DSR acquisitions. Achieve 25 MWa of
savings by the end of 1993, and take the necessary actions in the next two years to
accelerate the ramping up of DSR programs so that the Company achieves 170
MWa by 1996.

. Determine acdons needed in 1992 and 1993 to bring 125 MW of wind
capacity (40 MW effective capacity) on line by 1996-97, and pursue those actions.

. Sign confidentiality agreements for one or more potential sites to analyze the
feasibility of bringing 50 MW of geothennal capacity on line by 1998.

. Determine the cost and performance of utility-scale solar energy resources
through pardciparion in the Solar II demonstradon project.

In the Area of Peaking Resources:

. Initiate siting, permitting, and procurement for up to 450 MW of simple
cycle combustion turbines (SCCTs).

* Implement the decision to acquire 150 MW of peaking resources as part of
the Company's agreements with Arizona Public Service Company.

. Identify at least one potential pumped storage site and detennine the
feasibility and cost effecdveness of that technology.

In the Area o o eneration:

. Sign intent agreements and pursue contract negotiations with industrial
customers to bring up to 300 MWa ofcogeneration on line by 1997

In the Area of Efficiency Improvements:

. Identify where transmission upgrades could enhance resources and proceed
where such upgrades are cost-effective.

. Continue to implement system efficiency improvements as identified in
RAMPP-1 and included in RAMPP-2.

Gettine Ready for RAMPP-3:

Explore new or expanded modeling soludons for RAMPP-3.

No one taiows^vhat the future will bring. The actions identified in RAMPP-2 are designed
to give PacifiCorp the flexibility it needs to be able to prudently and responsibly iheet
customers' electricity needs, regardless of how the future unfolds. RAMPP-2 is not a
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hard-and-fast blueprint for the future - and therein lies its strength. It provides options and
a diverse set of tools to be employed as needed depending on future circumstances.

The plan provides a guide for evaluadng future opportunities, and making resource and
market decisions over the next two years. The two-year action plan is a road map for
actions the Company needs to take to prepare for the futere. The overall plan wfll be
revised in two years. At that time, an addidonal two years of infomiation will be available.
The result wiU be a new two-year action plan for 1994 and 1995.
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GLOSSARY

20-year NPV Op. Rev.
_^??-?f-ne, t:?re?e?1 1S]ue of°Perating revenue. Can also be thought of as the 20-year net
present value of the Company's revenue requirement.

AFB coal plants
Atmospheric fluidized-bed Coal Plants, see Atmospheric fluidized-bed combusdon.

Annual cost ($/kW Yr)
Asaresultoflevelization (see below) the capital cost of a resource is spread over several
years, and the annual running cost is added to it.

APS
see Arizona Public Service.

Arizona Public Service

^nz??nautill.tyw-hichrecently comPIeted an agreement with PacifiCorp involving the sale of
unit 4, other generating rights, transmfssion rights, and a long term'

transaction.

Atmospheric fluidized-bed combustion
Technology where coal is burned in an atmospheric pressure fluid-bed that is
air blown in from below.

Average Megawatts (MWa)
A unit of electric consumption orproducdon over a year. It is equivalent to the
produced by the^continuous use of one megawatt of capacity over a period of one veu-. It
is equivalent to 8760 megawatt hours, or 8760,000 kilowat't hours'.

Average water
The amount of hydro energy that would be avaUable if the region experienced an
stream flow condition.

Avoided cost

The price at which quaUfying facUides seU theu- power to utilities. Avoided cost is
calculated by the utility based on resource addidons as identified in their least cost plan.
Base unit cost
The average price to the retail customer.

Binary cycle plant
Geotheimal plant that uses a secondary working fluid, which is vaporized bv hot
geothermal fluids, to drive a turbine generator.

155



PacifiCorp RAMPP-2 Report

Blue Clue program
BPA's residential sector demand-side program which recognizes distributors for selling
high-efficiency appliances.

Bottlenecks
Transportation design anomaly where insufficient capacity is available for the level of
power needed to be transported.

B PA
Bonneville Power Administration. The federal agency which markets power from federal
hydro dams in the Northwest.

BTU
British Thermal Unit

Capacity
The amount of electricity the system can provide to meet the highest level of aggregate
customer demand at any given rime. Also, see Peak. Also referred to as demand.

Capital costs - installed $/kW
Cost of investment in a new resource.

CCCT
Combined-Cycle Combustion Turbine. See Combined-cycle.

CF
Capacity Factor. The percentage of a resource's maximum generating ability that is actually
generated.

Cholla
PacifiCorp coal plant, acquired from Arizona Public Service.

Claus plant
Part of IGCC which takes sulfui compounds, removed from the intermediate BTU gas
produced by the gasifier, and reduces it to elemental sulfur.

Co-generation
The simultaneous production of electricity and useful heat energy from a fuel source. Often
this is accomplished by the recovery of waste energy from an industrial or commercial
operation.

C02
Carbon dioxide. An emission from fossil fuel burning.
Also used as abbreviated reference to the C02 tax scenario.

CO 2 Tax Scenario
A scenario which assmnes that a federal tax of $30 per ton of C02 emitted is enacted.

CoIorado-Ute Electric Association
UriUty 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.
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Combined-cycle
A combustion turbine where the hot exhaust gasses from the turbine are passed through a
heat recovery steam generator that produces steam for a convendonal steam turbine
generator.

Combustion turbine
A natural gas fired resource.

Commercial Retrofit program
Commercial sector deaand-side program.

Contract rights
see Purchased power.

Craig
PacifiCorp coal plant, acquired from Colorado-Ute.

Critical water
The greatest amount of hydro energy that would be available if the region experienced a
recuirence of the worst stream flow sequence on record (1928-1932).

CT
see Combustion Turbine.

D-
Used as an abbreviated reference to the DSR -30 percent sensitivity.

D+
Used as an abbreviated reference to the DSR +30 percent sensitivity.

D. S. Lost Ops.
Demand-side lost opportunities, see Deniand-side programs, and Lost opportunity
resource.

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.side programs
Programs which help meet the customer's need for electricity by increasing efficiencies.

Demographics
Statisdcal data describing the population and populadon trends.

Dispatchable
Resources which the uttlity has control over when the resource is generating, and at what
level of generation.
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DRI
Data Resources Insdtute/McGraw-Hill is a national economic research insdtute and
consulting finn whose national and regional economic forecasts are widely used.

DRI Mountain 1 prices
DRI's forecast for fuel prices in PacifiCorp's service area.

DSR
Demand-side resources, see Demand-side programs.

DSR.
A sensitivity case which assumes that DSR acquisitions are at a level that is 30 percent less
than in the other medium high cases.

DSR+
A sensitivity case which assumes that DSR acquisitions are at a level that is 30 percent
more than in the other medium high cases.
EIectrification Scenario
A scenario which assumes that major breakthroughs in electro-technology leads to load
levels above the High Forecast.

EIectro-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 for using electricity. Residential end-use is primarily for space and water heating
and appliances, commercial for lighdng, industrial for processing.

Energy
Total amount of electricity needed to serve customers over a period 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.

El
A plan using the medium high forecast for loads, and adding to the internal cost of aU
resources, $1000 per ton of S02, $100 per ton of NOx, $200 per ton of TSP, and $5
ton of C02.

E2
A plan using the medium high forecast for loads, and adding to the internal cost of all
resources, $2000 per ton of S02, $4000 per ton ofNOx, and $3000 per ton ofTSP.
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E3
A plan usin^g the medium high forecast for loads, and adding to the internal cost of all
resources^, $2000 per ton of S02, $4000 per ton of NOx, $3000 per ton of TSP, and $10
per ton of C02.

E3G
Used as an abbreviated reference to the environmental sensitivity which uses level 3 of
external cost adders and high gas price assumpdons.

E4
A plan using the medium high forecast for loads, and adding to the internal cost of all
resources, $2000 per ton of~S02, $4000 per ton of NOx, $3000 per ton of TSP, and $30
per ton of C02.

ESc
Bnergy Service charge - payments included in a customer's electricity bUl, for the cost of
that customer's energy efficiency programs.

External costs
Costs added to the internal cost of new resources to reflect environmental externalities.
Usually in doUars per ton emitted.

Externalities

The impacts one activity (i.e. electric power generation) would have on other activities (e,
the environment, human health, etc. ) that are not priced in the marketplace.

Firm power
Power which the utility is obligated to serve.

Fixed O&M ($/kW Yr)
Operating costs which occur, regardless of the level of output of a resource.

Flashed steam plant
Geothermal plant that uses hot geothermal fluids to directly drive a turbine generator.
Fluidized-bed boiler
Boiler used in AFB coal plant, see Atmospheric fluidized-bed combustion.

G

Used as an abbreviated reference to the high gas price scenario.

Gadsby
PacifiCoip plant It was once a coal-fired plant, but has been cQnverted to bum natural
gas.

Gasifier

Pan of IGCC which takes pulverized coa] and produces an intermediate BTU gas.
Geothermal fluids

Natural underground moisture that contains the heat used for geothennal energy.
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Golden Carrot award
Residential sector demand-side program to encourage manufacturers to produce higMy-
efficient refrigerators.

Gross utility program cost
The direct utility cost, before costs or benefits have been shared with participants. Also,
see TRC, and Utility cost.

GWh
Gigawatt-hours - one GWh equals 1 million kWh.

H20
A sensitivity case which assumes that planning is done on average hydro conditions rather
than on critical water, as in the other cases.

Hassle Free program
Residential sector demand-side program which encourages the use of energy efficient
electric water heaters.

Hayden
PacifiCorp coal plant, acquired from Colorado-Ute.

High Forecast
4% load growth.

High Gas Scenario
A scenario which assumes that natural gas prices follow the DRI Mountain 1 forecast, and
continue at the forecasted escalation rate after 2011. These assumptions result in higher gas
prices than in the other cases.

HVAC
Hearing, ventilation, and air conditioning.

IGCC plant
see Integrated gasification combined cycle.

Integrated gasification combined cycle
A combined cycle combustion turbine which uses, instead of natural gas, a coal gasifier as
its source of fuel.

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 ICP does not operate any projects. They're only a
clearing house for inter-company wholesale sales and purchase transactions.

Internal costs
Costs associated with a resource, not including external costs.
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RWh
Kilowatt-hpurs - umt of electrical energy use. The amount of energy used over a specific
time period, typically one year.

Levelized (levelization)
The financial process of spreading the capital costs of an investment over a period of di
typicaUy the number of years of useful life of the investment ~~~'" ~ "'""~"~ " '

Load

The amount of electdcity used by a customer or group of customers during a specified time

LOR
Loss of resources scenario. Assumes the Company loses some of the flexibiUry in
operating its hydro facUides, and has reduced pealang available from'BPA'.

Loss of Resources Scenario
A scenanowhic:11, assumes that measllres taken to preserve dwindUng fish popularic
in loss or nydro shaping abiUty and loss oframp-up ofPacifiCorp's'BPA Caoacit
contract

Lost opportunity resource
Resource that is available only for a limited time.

Low Forecast
0. 5% load growth.

Low-nitrogen oxide burner
Technology available for conventional coal plant which produces lower levels ofNOx.
Low-regret resource
Resources_that areteneficial regardless of the level of load growth, such as demand-side
resources and single-cycle combustion turbines.

LTH
Thtse"-sl.tlYlty-casewhi.c:h assumes Aat the existing themial plants operate at a

than in the other cases."

Luz solar plant
AAermal-SOIar. p.lant, which ca"use a conventional gas-fired steam turbine, when solar
energy is not available. ~ ----. -,

MCS
MC>del-conserYation sandards. adopted in Oregon and Washington. These standards
require higher levels of insulation and other energy efficiency measures

Medium High Forecast
3% load growth.

Medium Low Forecast
1. 7% load growth.
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Megawatts
A unit of electrical power equal to one miUion watts or one thousand kilowans.

MH
The medium high load forecast.

MH1
Used as an abbreviated reference for the medium high step 1 illustrative plan.

MH2
Used as an abbreviated reference for the medium high step 2 illustrative plan.

MH3
Used as an abbreviated reference for the meditim high step 3 illustrative plan.

MH4
A resource plan for the medium high forecast of load growth, which was developed using
four steps. MH4 is the adopted plan for the medium high forecast

MH/H
A load growth uncertainty sensitivity in which medium-high load growth expected, High
load growth actually occurs.

MH/Hex
A load growth uncertainty sensitivity in which medium-high load growth expected, High
load growth excursion occurs before settling back at a Medium-high growth.

MH/Hex.sh
A load growth uncertainty sensitivity in which medium-high load growth expected, shon
High load growth excursion occurs.

MH/ML
A load growth uncertainty sensitivity in which medium-high load growth expected,
Medium-low load growth actual occurs.

Mirror system
A type of thennal solar system.

ML
The medium low load forecast

ML/L
A load growth uncertainty sensitivity in which medium-low load growth expected. Low
load growth actual occurs.

ML/MH
A load growth uncertainty sensidvity in which medium-low load growth expected,
Medium-high load growth actual occurs.

mills

One tenth of a penny. Used to represent the cost of electricity per kWh, for example 5
cents per k\Vh equals 50 mills/kWh.
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mmbtu
MiUionsofBTUs.

MW
A unit of electric power, represents the amount of power being used or produced at one
moment in time. Used as a measure for peak or capacity.

MWa
A unit of electric consumprion or producdon over a year. It is equivalent to the energy
produced by the continuous use of one megawan of capacity over a period of one year. It
is equivalent to 8760 mcgawatt hours, or 8760,000 kilowatt hours.

Nominal
Dollars, in the year's units as specified. Nominal dollars reflect inflation.

Nonfirm purchase
Power which a utility can purchase from another if the seller has available power at that
given tune.

Northwest Power Pool
The Northwest Power Pool is the abeady existing agency with responsibility for the Pacific
Nonhwest Coordination Agreement's implementation. They do hydro regulation and
related studies for the seventeen participating Northwest generating utilides.

NOx
Nitrogen oxide. An emission.

NPV
Net Present Value.

Op.Rev.
Operating revenue.

Operating revenue
Can also be thought of as the company s revenue requirement.

Other DSR Acquisitions
Conservation customers do on their own, without the benefit of any Company program.

Parabolic dish
A type of thermal solar system.

Peak
The maximum amount of electricity needed to serve customers at a given time.

Photovoltaic (PV)
Solar technology that directly converts sunlight into electricity.

Pulverized coal power plants
Conventional coal plant, which uses a subcritical steam boiler that bums subbituminous
coal.
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Purchased power
Power which the utility purchases from another utility.

QF
Qualifying Facility - private electric generating facility which "qualifies" under the 1978
PURPA Act to sell power to utilities.

R

Used as an abbreviated reference for the renewables only (coal and gas-fired resources are
removed from the portfolio).

R20
The sensitivity which assumes that aU renewable resources cost 20 percent less than m the
other cases.

Ramp-up
Increase to a higher level.

Real
Dollars, adjusted for inflation.

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
leveUzation process.

Renew.
A sensitivity case which removes coal and gas-fired resources from the portfolio, except
for cogeneration and solar with gas back-up.

Renewable resource
Resource which is based on natural sources, such as wind, solar, or geothennal.

Renew Only
A sensitivity case which removes coal and gas-fired resources from the portfolio, except
for cogeneration and solar with gas back-up.

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.

Residential weatherization
Residential sector demand-side measure which increases the energy efficiency of a home.

Resource yield
Energy "produced" by a resource, expressed in MWa.
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RIM Model
Resource Integration Model - the computer tool which selects new resources from a pool of
available resources to balance peak and energy as it foUows a load growth forecast
Saturation level
Number of customers equipped for end-use.

SCCT
Single-Cycle Combustion Turbine, see Simple-Cycle and Combustion Turbine.

Sectors

Categonzation. In the utility industry, the customer base is generally divided into
residential, commercial, and industrial sectors.

Selective catalytic reduction
A method of reducing NOx emissions in a combustion turbine.

Simple-cycle
Combusrion turbine where natural gas is used to produce electricity. It is similar to a is
engine. Because it can be fired quickly, it is used for peaking.
S02
Sulfur dioxide. An emission.

Solar pond
A type of thermal solar system.

Space Heat
An end use for electricity, typically for residential customers, to heat their homes.

Steam turbine generator
Electric generator driven by steam.

Subcritical steam boiler
Boiler used in a conventional coal plant.

Super Good Cents program
Residential sector demand-side program.

Total fixed cost ($/kW Yr)
The sum of the Annual cost and Fixed O&M. see Annual cost, and Fixed O&M.

Total levelized resource cost
TTie total resource cost, which is then "levelized" into a series of periodic payments over the

resource, see TRC.

Total resource additions
Expressed in MWa m the charts, these show the total amount of each of the categories of
new resources added within the given time frame.
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Discount Rate Sensitivity Supply Curves

lCSULtlw&Three graphs were prepared to illustrate the impacts c-;-:
portfolio of altering the discount rate. The three levels are 8.2, 9.54,
and 10. 9. 8.2 reflects a 3.0 real social cost of capital; the 9.54
represents the Company's after-tax cost of capital; the 10.9 reflects
the difference between the 8.00 and the 9.54 added to the 9.54, for
symmetry. The first table summarizes the results illustrated by the
three graphs. The three different discount rates result in very
similar curves.



PacifiCorp Electric Operations
RAMPP II Analysis of Interest Rates
Fuel and Total Cost in Year 2000

Discount Rate

CF

(1)

High Difference Between
10.90% Hi hand Low

(4) (5) (6)

Fuel (1991 $/mmbtu)
(1) Gas
(2) Coal

$3.58
$1. 16

$3.55
$1. 14

$3.51
$1. 13

(Low-High)

$0.07
$0.03

(Low-High)/Low

1.96%
2.59%

(3)
(4)
(5)
(6)

Total Costs (1991 $/MWh) (High-Low) (High-Low)/Hlgh
CCCT 70% $43.23 $43.71 $44. 18 $0.95 2. 15%
AFB Coal 75% $51.72 $53.30 $54.87 $3.15 5.74%
Geothermal 90% $49.57 $51.59 $53.58 $4.01 7.48%
Wind 30% $47. 78 $48.77 $49.77 $1.99 4.00%

Power Planning & Analysis afl - 5/6/91
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RAMPP.2
Coal Supplies to the Company's Existing Plants

The Company's existing coal plants receive their coal either from Companyu-owned mines
with long-term contracts, or from spot market coal sold on 6- and 12-month contracts.
There are several differences between Wyoming and Utah coal. First, the mines in
Wyoming tend to be surface mines, which have low operating costs. Those in Utah tend to
be underground, with higher operating costs. However, transporting coal from Wyoming
to Utah would be more expensive than mining it or buying it on the spot market in Utah,
due to limited rail access to plants in central Utah. Also, Wyoming coal produces fewer
kWh's per ton of coal compared to Utah coal due to the lower heating value (Btu) of the
Wyoming coal.

In Utah, the Hunter plant receives its coal from the Cottonwood mine; Hundngton receives
its coal from the Deercreek mine; and coal is purchased on the spot market for Carbon.

The Company's Wyoming plants (Johnston, Bridger, Naughton, and Wyodak) use coal
from mines within Wyoming. Other Wyonring coal is generally sold outside the region,
because of the low sulfur content and the low operating costs of the mines can result in a
total cost (operating plus transportation) that is competidve in other regions. The Dave
Johnson plant receives its coal from the Dave Johnston coal mine, and some coal is
purchased from the Powder River Basin near Gillette, Wyoming on annual contracts.
Bridger has an associated mine from which it receives its coal. The Naughton plant
receives its coal under a contract with the Pittsburg and Midway Coal Company from a
mine operated by them nearby. Naughton's coal is purchased on a long term contract,
which is currently being arbitrated. Wyodak receives its coal from the associated Wyodak
Mine.

The Colstrip plant receives its coal from an associated mine, and Centralia receives its coal
from an associated mine. After the year 2000, outside coal will need to be added for the
Centralia plant. .

The Cholla plant receives its coal from the McKinley Mine, which is operated by Pittsburg
and Midway Coal Company. The Company has a long-term contract with them for the
coal, which extends to the year 2001. In 1994 a contract extension opportunity would
allow the Company to extend that contract for 10 more years. The Company can separately
negodate for coal above the amount specified in the contract. The cost competitiveness of
the contract versus alternatives is currently being examined.

The Craig plant is supplied with coal from the Trapper Mine; PacifiCorp now owns about
20 percent of the mine. Coal is also obtained from the Colowyo Mine on a variable take
long term contract.

The Hayden plant receives its coal from the Seneca Mine, which is operated by Peabody
Coal. The joint venture partnership has a long term contract with Peabody for the coal
supply.

Spot market coal prices are also used to judge the cost effectiveness of the Company's own
coal mining operadons. In fact, the Company's coal mining operadons are among the most
efficient in the country, but the spot market provides a benchmark against which to
compare Ac operating costs.



OT



FUEL PRICE ASSUMPTIONS

11



12



Fuel Price Assumptions

Notes on Real prices

There are two factors that influence prices over time: One is changes
in the general price levels; the second is changes in the real prices.
General price levels changes are refered to as inflation, when prices
trend up, or defladon, when prices trend down. The forecast price of
a good in the year 2000 is typically higher than todays price. Does
that mean that the good is more valuable in 2000 than today? In
order to answer that simple question you must back out any
forecasted inflation and examine the prices in "real" terms. Real
prices are discribed in terms of a dollars buying power at some point
in time. For the resource selection in RAMPP 2 the costs are

discribed in terms of real 1991 dollars. As the costs are discribed in

real dollars, a higher forecast price in the year 2000 than todays
price implies that the good becomes more highly valued over time.

When selecting a resource, the Company also implicitly selects a
stream of fuel to run the resource. Real levelized fuel costs are

computed and used for comparing the life cycle cost of resources.
The fuel costs are computed based on the in service date of the
resource to capture projected price changes that occur before the
plant is built. Real levelization differs from nominal levelization as
follows: a real levelized stream of payments is constant in inflation
adjusted terms, but increases in nominal terms; a nominal levelized
stream is constant in nominal terms, but falling over time with
inflation. Both streams are designed to yield the same net present
value. The real levelized stream is similar to an economist's view of
rental costs while the nominal levelized is like an auto or fixed rate

mortgage payment. With care either a nominal or a real analysis will
yield the same answer, however the real levelized approach tends to
minimize problems with end effects. analyzing the cost impacts of
resources with 25, 30, and 35 year lifes in a 20 year study window.

oal Pric Pro'ection

Data Resources Inc. (DRI) forecasts fuel prices by region. Prices are
forecasted to various customer classes. The Company Has used a
burner tip price forecast (the price for fuel delivered to electric
utility's plant). The price for the mountain 1 region (which incluedes
Colorado, Montana, Utah, and Wyoming) was used for genaric coal
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plants, while the fuel prices for expansions to existing plants was
based on Company projections of existing coal supplies. Coal prices
beyond 2010 were estimated by escalating the 2010 price forecast
by the 2005-2010 annual average price increase. For Wyodak 2 and
Hunter 4 the 2010-2040 price escalation was the base inflation rate,
for DRI Mountain 1 Coal delivered to electric utilities, the 2010-2040
escalation rate was 1. 52%/year in real terms.

Pri Pro' ion

Gas price estimates for combustion turbine resources were based on
either DRI's second quarter 1991 Mountain 1 gas delivered to electric
utilies price or a combination of the DRI forecast and the price of gas
delivered to the Company's Gadsby plant

High Case - DRI's forecast was used for 1991 to 2010 (gas prices
starting at $1.948/mmbtu and escalating at 9.94% nominal. 4. 61%
real over the 1991-2010 time frame). After 2010 the gas price was
assumed to track inflation.

High Gas Sensitivities - DRI's forecast was used for 1991 to 2010.
After 2010 the gas price escalated based on the 2005-2010 DRI
escalation rate (8. 63% nominal, 3. 36% real).

Base Gas Assumptions - The escalation rates were based on DRI's
forecast (9. 94% nominal. 4. 61% real over the 1991-2010 time
frame), however, the starting point was $1. 65/mmbtu. The lower
starting point was based on the Company s experience in negotiating
a gas contract for the Gadsby plant, which came back on line in
March 1991. After 2010 the gas price was assumed to track
inflation.

Natural gas has a great deal of price uncertainty, both up and down.
Econometric forecasters of gas prices, such as DRI, have been
forecasting gas escalation rates similar to the RAMPP 2 assumptions,
for the last decade, while the actual gas prices have plunged. This
trend has continued to date. DRI's forecast was for gas to go up 8% in
1991-1992. The actual gas market price has continued to fall in both
nominal and real terms.
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PadflCorp Electric Operations Group
Coal Price Forecasts by Sources
Prepared for RAMFF II Cost Estimates Nominal Discount Rate = 954%

Inflation Rate = 5.10%
Real discount Rate = 422%

in om nat mmbhi Source
DRI Coal PadflcEsUmates

Mountain 1 Powder Rive Ufal

0) 0 0)

1991
1992
1993
1994
1995
1996
1997
1998
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
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
203S
2039
2040
2041

1.078
1.096
1.120
1.152
1.198
1^52
1310
1373
1.440
1^12
1392
1.683
1783
ijaa9
Z007
Z138
Z280
1436
Z601
1776

0.479
0503
OJ29
0^56
0584
0.614
0.645
0.678
0713
ass
0.787
0.827
0.870

0.914
0.960
1.009
1.061
1.115
1.172
1232

0^99
0.931
0.963
0.997
1.032
1.068
1.106
1.162
1221
1^84
1^49
1.418
1.490
1.566
1.M6
1730
T. SW
1. 911

2.008
1111

Seat Escalation in 2005-2010
152% aoo% oam.

Real Escalation in 2011- 045

152% 0.00% 0X10%

Nominal Escalation in 2011-2045

630% 5.10% 5.10%

Real EsoIaUon In 1991-2010
O.U)% 0.00% -0.48%

Nominal Escalation in 1991-2010

5.10% 3.10% 459%

Real
DRI Goal

Mountain 1

(4)

1.U78
1.043
1.014
0992
0982
0.976
0.972
0.969
0.967
0.966
0968
0.974
0.982
0.989
1.000
1.014
1.029
1.046
1.062
1.B79
1.095
1.112
1.129
1.146
1.164
1. 181

1.199
1^18
1J36
1.255
1.274
1^94
1313
1.333
1.354
1.374
1395
1.417
1.438
1.460
1.482
l.SOS
1.528
1.551
1.575
1.599
1.623
1.648
1.673
1.699
1.725
1.751

mmbtu Source

Pacific Estimates
Powder River Iltah Coal

(5) (6)

Real Levelized by In-Service Date
1 mmbtu b Re on over time

DRI Mhi. l Powder River Utah_Coal

(7) (8) (9)

0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479
0.479

0.899
0.886
0371
OSS9
0.846
0.833
0.820
0.820
OS2B
O.S20
0.820
0.820
0.820
om)
0.82B
0.820
0.820
0.820
OJS20
0.820
0.820
0.820
O.S20
oszi
O.S20
0.820
0.820
0.820
O.S20
OS20
0.820
0.820
0.820
OS20
0.820
0.820
0.820
0.820
0.820
0^20
O.S20
0.820
0.820
0.820
0.820
0.820
OS20
O.S20
0.820
0.820
0.820
0.820

1.06
1.06
1.07
I.B7
1.08
1.09
1.10
1.12
1.13
1.14
1.16
1.18
1.19
1.11
133
1^5
127
\39
1^1
1^3

0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48

0.83
0.83
O.S3
0.82
0.82
OS2
OS2
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82

1991
1992
1993
1994
1995
1996
1997
1998
1999
20UO
2001
2002
2003
2004
2005
2006
2007
2008
20(19
2010
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FacifiCorp Electric Operations Group
DRI Gas Price Forecasts by Region
Prepared for RAMFF II Cost Estimates Nominal Discount Rate =

Inflation Rate =

Real discount Rate =

954%
5.10%
122%

DRI Gas Price Forecast to Electric Utilities
in Nominal mmbhi Case

Bass Case High Forecast High Gas
iadsbv Mta. 120 SensiHvit

(1) (2) 0)

DRI Gas Price Forecast to Electric Utilities
in Real 1991 mmbtu Case

Base Case High Forecast High Gas
Gadsbv Mtn. 120 Sensitivil

(4) (5) (6)

Real Levelized by Inservice Date
1991 mmbtu Case over time

Base Case High Forecast High Gas
Gadsbv Mfai.l 20 Sensitivih

(7) (8 (9)

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2D09
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

1.650
1.788
1.950
'?'r>T

Z467
1696
1973
3292
3.690
4.123
4.570
5.045
5^44
6.056
6.603
73B6
7S66
8552
9261
9.988

1.948
2.111
1302
Z623
2.913
3.183
3.510
3.886
4356
4.868
5395
5.956
6^45
7.150
7.796
ssos
9^87
10.096
10.934
11.792

1.948
1111
2-302
Z623
Z913
3.183
3510
3^86
4356
iS6S
5395
5.956
6545
7.150
7796
8^08
9387
10.096
10.934
11.792

Real Escalation in 011-2045

om% Ofloa 336%

Nominal Escalation 2011-2045

5.10% 5.10% SS%

Gadsby Forecast is based on the actual p
paid for Gadsby Gas in 1991 escalated at
implicit rate for DRI Mtn. 1 2Q forecast.

Nominal Escalation in 1991-2010
9.94% 9.94% 9.94%

Real EscalaUon In 1991-2010
4A1% 4£I% 4A1%

Real Escalation in 2005-2010

336% 336% 336%

1.650
1.701
1765
1.914
2.022
2.102
Z206
1324
1478
Z635
2^79
2.919
3.052
3.172
3291
3.417
3549
3A71
3.783
3.S82
3^82
3.8S2
3^82
3^82
3.882
3.882
3SS2
3.SS2
3^82
3.882
3.882
3.882
3.882
3.882
3.882
3.882
3SS2
3.S82
3.882
3.882
3.882
3SS2
3SS2
3.SSS
3^82
3SS1
3^82
3.882
3.882
3.882
3.882

1.948
1009
Z084
1259
Z387
Z482
Z604
2743
2.926
3. 111

3^81
3.446
3.603
3745
3.SS5
4.034
4.190
43i4
4.46«
4.583
4.583
4.583
4583
4.583
4^83
4583
4.583
4.583
4583
tSSS
4^83
4^83
4^83
4.583
4.583
4.583
4.583
4.583
4.583
i5S3
4^83
4583
4.583
4583
4583
4.583
4583
4.583
4.583
4J83
4.583

1.948
1009
Z084
Z259
1387
2.482
2.604
1743
1926
s. -i-n

3.281
3.446
3.6U3
3.745
3SS5
4.034
4.190
4334
4.466
4583
4737
4.896
5.060
5^30
5.406
5.587
5.775
5.968
6.169
6376
6.590
6.811
7.040
733b
7.520
7.773
8.034
8304
8582
8.870
9.168
9.476
9.794
10.123
10.463
10.814
11.177
11.552
11.940
1Z341
12.755

Z83
2.91
3.00
3.09
3.17
325
333
3.41
3.48
3.55
3.61
3.66
3.71
3.75
3.79
3.82
3.85
3.86
3^8
3.88

331
3.44
3.54
3.65
3.75
3.84
3.9t
4.03
4.11
4.19
4^6
432
438
4.C
4.47
4J1
4.54
4.56
4.58
4.58

3.52
3.66
3S1
3.97
4.13
429
4.46
4.63
4.81
4.99
5.16
534
5.53
5.72
5.91
6.11
631
6.52
6.74
6.96

1991
1992
1993
1994
1995
1996
1997
199S
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
2CB4
2025
2026
2B27
2028
2029
2030
2031
2B32
2033
2034
2tB5
2B36
2037
2038
2039
2040
2041
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COMBUSTION TURBINE OPTIONS

17



Combustion Turbine Options

Sim Ie C de Combustion Turbines

Combustion turbines (CT's) come in a wide range of sizes and
efficiencies. Three sizes of simple cycle CT's were modeled for
RAMPP 2: a 40 MW machine; a 100 MW machine; and a 150 MW
machine. There are economies of scale with CT's. Smaller machines,
sizes under 70 MW's, tend to be considerable more expensive than
the larger machines. The largest CT's tend to have lower capital costs
and better heat rates than the medium sized CT's. However, the best

CT heat rates are found on small CT's that are optimized for simple
cycle operation. The larger CT's are designed for optimal combined
cycle usage. Lower efficiency in simple cycle operation results in a
higher exhaust gas temperature. The higher temperature exhaust
gases work better in the heat recovery steam generator. Thus better
combined cycle performance may be obtained with a less efficient
simple cycle. The largest CT's are the lowest cost in terms of dollars
per installed kW, closely followed by medium sized CT's. The small
CT's cost significantly more in terms of dollars per installed kW.
However, there may be disdnct advantages is small CT's for voltage
or local load support that cannot be generically modeled.
Additionally, joint plants may lower the cost of smaller CT capacity
additions.

ombined C de Combustion Turbines

Combined cycle combustion turbines (CCCT's) also come in a wide
range of sizes and efficiencies. However, the smallest machines tend
to be quite expensive (over $1000/kW) for relatively low efficiency
(a a 9400 btu/kWh heat rate, see remarks above). The smaller
machines were not included in the portfolio. A Medium and larger
size CCCT were modeled. The medium CCCT had 128 MW's capacity,
an 8300 btu/kWU heat rate, and an $800/kW expected capital cost.
The large CCCT had 250 MW's capacity, a 7600 btu/kWh heat rate,
and a $760/kW expected capital cost.

Emission Controls

Burning a mmbtu of gas produces about 50-60% of the C02 a mmbtu
of coal would produce. Particulates fall and S02 production goes to
near zero. However, NOx production can be fairly high. Several
methods have been used to reduce NOx. Simple cycle machines can
use steam or water injection to lower the combustion temperature to
control NOx production. (NOx formation tends to increase with burn
temperature. An AFBC coal plant also uses a lower burn temperature
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to control NOx formation.) Combined cycle machines make use of
steam or water injection and, if lower NOx emissions were required,
selective catalytic reduction (SCR). SCR's were required if the CCCT's
needed to produce a single digit NOx output (9 ppm NOx). It now
appears that Dry Low NOx combustion may be able to produce single
digit NOx emissions.

elective 1 i Reduction

The SCRs system reacts ammonia with the NOx to produce benign
emissions. However, there are a number of issues with SCR's that

need to be addressed. First of all, the catalyst is an expensive
material. As SCR's use ammonia some fomi of ammonia must be

stored at the site. SCR's work in a relatively narrow temperature
window. As the temperature goes out of this window, the reaction
stops. Without the reaction, both NOx and ammonia are vented to
the atmosphere. If the temperature is too high the catalyst is
destroyed (high exhaust temperature is the reason why SCR's are not
used on simple cycle CT's). And finally, the spent catalyst is a
hazardous waste material.
Dry Low NOx Combustion

The dry low NOx combustion is an emerging method to achieve low
NOx emission rates without the use of water or catalysts. The basic
approach is to design a combustion chamber that achieves conditions
minimizing NOx formation with a good heat rate. This is a nontrivial
problem. Good heat rates tend to reflect high burn temperatures,
which in turn produces higher NOx emissions. However, several
venders have announced plans for single digit NOx (9 ppm or below)
emissions from dry low NOx CT's by 1996. As the reduction would
take place in the combustion chamber, the low NOx emissions would
be for simple or combined cycle CT's. The projected costs are 10-35%
of the life cycle costs of SCR's, without the water use, ammonia
storage, or hazardous waste disposal issues. Even in the 9-25 ppm
range dry low NOx systems might be superior to the net
environmental impacts of SCR's..

Lone Run Fuel Options

Combustion turbines have considerable long run fuel flexibility. If
fuel prices and/or expected capacity factors are low, a simple cycle
CT makes sense. As fuel prices climb, and/or capacity factors
increase, the CT may be converted to combined cycle operation. If
natural gas prices get too high an integrated gasification unit can be
added to convert coal to gas for use in the CCCT. The incremental
cost of adding a heat recovery steam generator and/or an integrated
gasification combined cycle (IGCC) to a simple cycle CT results in few
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extra costs to the total $/kW estimate provided that there is enough
space and rail (or barge) access to the CT site. Several promising
sites for CT's are at existing plants, or at sites previously acquired for
cancelled plants. Some of these sites have good pipeline access,
plenty of space, and good access to coal resources (either at mine
mouth or rail). It should be noted that benefits of convening to IGCC
operations would be less if C02 is proven to be a significant
environmental hazard, as an IGCC plant emits significantly more C02
than the same CCCT units would emit if fired by natural gas.
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COGENERATION OPTIONS
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Cogeneration Supply

Cogeneration costs and characteristics vary widely depending on the
specific needs and requirement of the host facility. The company has
modeled three general price ranges: a 30-50 mills/kWh range; a 50-
70 mills/kWh range; and a 70+ inills/kWh range.

Coeen 1 - 30-50 Mills/kWh
The best sites have large, relatively constant, heat requirements for
nearly all hours. This means the cogen installations are large enough
(say 10 MW plus) to capture considerable scale economies in capital
and nonfuel O&M costs. Fuel can be obtained directly from a
pipeline, cutting burner tip prices. The result is a cogen plant the has
capital and variable O&M costs similar to a combined cycle CT with a
5000 btu/kWh heat rate. Even with higher fixed O&M and
somewhat higher fuel prices, this is a competitive source of baseload
power.

Co en 2 - - Mills Wh
The next best sites have smaller, more variable, heat requirements.
The smaller size (say 1-10 MW) increases the capital and nonfuel
O&M costs. The heat rate may be lower, and the capacity factor
suffers, raising the total mills/kWh. For example, a large
manufacturing plant may have a high heat requirement, but a double
shift with no weekend work lowers the maximum capacity factor to
under 50%. Production in excess of 50% may reduce the net heat
rate, because the production does not match heat requirements for
the manufacturing process.

en 3 - 70+ Mills kWh
The final category are small cogen sites (under 1 MW). These sites
have high capital and O&M costs. The small size may increase the
fuel costs (these sites can not economically receive service from a gas
pipeline and typically take gas on an LDC's commercial tariff).

These categories are very general. Actual cogen costs are extremely
site specific.
Does a plant needs a new boiler to add cogen? How long would the
existing boiler last? The incremental cost of cogen will be quite
different if the boiler has ten years of life left verses a boiler with
one year left.
Does the plant have some free fuel? Pulp mills must burn black
liquor. To dispose of black liquor in another fashion would involve
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high costs. Black liquor has a negative cost to burn. A similar
situation might be arising with wood wastes at sawmills. The cost of
disposing wood wastes is increasing. Obtaining free disposal (by
burning) might help offset the high cost of clean boilers for new hog
fuel cogen facilities.
Access to natural gas pipelines. Location can significantly improve
the ability of a plant to obtain low cost fuel.

General Availability of Cogen categories by case (MW capacity).

Case

Low

Med. Low

Med. High

High

$30-50/MWh $50-70/MWh $70 plus/MWh

200 300 600

200

400

1000

500

700

1000

800

1100

1400
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PacifiCorp Electric Operations Group
RAMPP It Plant Cost Estimates
Costs in Real 1991 Dollars

Capital Cost Ranges

Low (-15%) $/kW
Expected $/kW

High (+15%) $/kW

Licensing Estimates

2.5% of Capital $/kW
NWPPC estimates $/kW

Gas Fired Combustion Turbines

La. CCCT Med. CCCT La. SC CT

M
^sj

Capacity in MW =

Economic Life in Years =

Fixed O&M $/kW yr =
Variable 0&M($/MWh)=

Heat Rate (btu/RWh) =

C02 emissions vs
a Puh/erized Coal Plants

Fuel Type =

Total Lead Time =

$660. 45
$777. 00
$893. 55

$19. 43
$6. 00

250

35

$6. 60
$1. 87

7600

42%

Gas/Oil

4 - 5 Years

$760. 75
$895. 00

$1, 029. 25

$22. 38
$6. 00

125

35

$6. 60
$1. 87

8300

46%

Gas/Oil

4 - 5 Years

$409. 70
$482. 00
$554. 30

$12.05
$5. 00

150

30

$0. 44
$4. 40

11000

60%

Gas/Oil

4 - 5 Years

Med. SC CT

$409. 70
$482. 00
$554. 30

$12. 05
$5. 00

100

30

$0. 44
$4. 40

11500

60%

Gas/Oil

4 - 5 Years

Sm. SC CT

$510. 00
$600. 00
$690. 00

$15. 00
$5. 00

40

30

$0. 44
$4. 40

10500

60%

Gas/Oil

4 - 5 Years

Page 1



PacifiCorp Electric Operations Group
250 MW Combined Cycle Combustion Turbine Cost Esl.
Developed for RAMPP II

250 MW Combined Cycle

Capital Costs ($/kW) = (777. 00
Vuiablt O&M ($/MWh> > $1. 54

Real Levelized Futd Charge . 10.80%
Capital Cost  /kW yri . (83.88
Filed O&M n/liW vr> = S3i

Total Fixed Costs . $93.22

Heal Rate (blu/kWh) . 7,600

Resource C02 as a %
of Pulverizcd Coal C02a 38% - 45%

Real Levelized Fuel Costs in 1991 mmbhj
Base Cases Hieh Forecast Hi h Gas Sens.

(D C) (3)

N
00

I Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

Baae Case Hiph ForecaslHieh <;«» Sen?,

$1.65 $1.95 $1.95

4.61%
Oj00%

4A1%
OM%

4A1%
336%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2.83
191
3.00
3.09
3.17
325
333
3.41
3.48
3.55
3.61
3.66
371
3.75
3.79
3.82
3.85
3.86
3.88
3.88

334
3.44
3.54
3.65
3.75
334
3.94
4.03
4.11
4.19
426
432
438
4.43
4.47
451
454
456
4.58
458

3.52
3.66
3.82
3.97
4.13
429
4.46
4.63
4.81
4.99
5.16
534
5.53
5.72
5.91
6.11
631
6.52
6.74
6.96

Total Costs by CF in 1991 $/MWh - Real Levelized by In-Service Date
isa 2C& aa isa. saa.
(4) (5) (6) (7) (8)

Base Cases
-199l 129.42 76.22 58.48 49.61 4429

132. 68 79. 48 61J4 52.88 4755
135. 38 82. 17 64.44 5557 50-25

51^6

1996
2001
2006
2010

136.99
137.45

83.79
84.25

66.05
6651

57.18
57.64 5232

sif&L
(9)

40. 75
44.01
46.70
4832
48.78

70%
(10)

3821
41.47
44. 17
45.78
46.24

80%
(11)

36.31
39. 57
42.27
43.88
44.34

2tt&
02)

34. 83
38.10
40.79
42.40
42. 87

1991
1996
2001
2006
2010

Hieh Case
1991
1996
2001
2006
2010

133. 30
137. 15
140. 33
142. 24
142.78

80.09
83.95
87.13
89. 03
89.58

«236
66.21
69.39
7130
7134

53.49
5734
60.53
62.43
62.97

48. 17
52.02
55-21
57. 11
57.65

44.62
48.47
51.66
S3S6
54.11

42.09
45.94
49. 12
51.03
5157

40. 19
44.04
47. 22
49. 13
49.67

38.71
4Z56
45.75
47. 65
48.19

1991
1996
2001
2006
2010

Hieh_Gas Sensitivity

1991 134.69
1996 140.59
2001 147.20
2006 154.37
2010 160.86

81.48
87.39
ffl.99

101.16
107.65

63J4
69.65
76.26
83.43
89.92

54. 88
60.78
6739
74.56
81.05

4956
55.46
62.07
69-24
75.73

46.01
51. 92
58.52
65.69
72.18

43.48
4938
55.99
63. 16
69.65

41. 58
47. 48
54. 09
61.26
67.75

40.10
46.00
52. 61
59.78
66.27

1991
19%
2001
2006
2010



PacifiCorp Electric Operations Group
125 MW Combined Cycle Combustion Turbine Cost Esl.
Developed (or RAMPP II

125 MW Combined Cycle
Capital Costs ($/kW) = $895.00

Variable O&M ($/MWW . $1. 54
Real Levelued Fixed Charge = 10.80%

Capital Cost (»/kW yrt . (96. 62
Fixed O&M (UkW yr> . tgj^

Total Fixed Costs . $105. 96

Heat Rate (btu/kWll) = 8.300

Resource C02 as a %
of Pulverized Coal C02= 41% - 50%

Real Levelized Fuel Costs in 1991 £/mmbtu
Base Cases Hieh Forecast High Gas Sens.

(D (2) (3)

N
\0

I Fuel Price $/mmbtu

1991-2010 Real Est.
2011-2045 Real Ex:.

B«5« Case Hleh ForccaslHl^h Gas Sens.

$1.65 $1.95 tl.95

4A1%
0.00%

4<1%
0.00%

4.61%
336%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2U09
2010

183
2.91
sm
3.09
3.17
325
3^3
3.41
3.48
355
3.61
3.66
371
375
3.79
3.82
3S5
3St
3SS
3JS8

3.34
3.44
3.54
3.65
3.75
3.84
3.94
4.03
4. 11
4.19
4.26
432
4.38
4.43
4.47
4.51
454
4.56
4.58
4.58

3.52
3.6A
3.82
3.97
4.13
4.29
4.46
4.63
4^1
4.99
5.16
534
5.53
5.72
5.91
6. 11
631
6.52
6.74
6.96

Total Coats by CF in 1991 $/MWh - Real tevelized by In-Servict Date
vai sai. sas. stSii sas.
W (5) (6) (7) (8)

Base Cases

1991 145. 94 85.46 6531 5523 49. 18
1996 149.50 89.B3 68^7 58.79 52.74
2001 152.45 91.97 71A1 61.73 55.69
2006 154.21 M.73 7357 63.49 57.45
2010 154.71 94.24 74.08 64.00 57.95

Hieli Case
1991
1996
2001
2006
2010

150.18
154.38
157.86
159.94
160.53

Hieh Gas Sensjtixitv
1991 151.69
1996 158.14
2001 165.36
2006 173. 18
2010 180.27

89.70
93. 91
97.38
99.46

100.05

91.21
97. 66

IMSS
112.71
119.80

69. 54
73.75
77-22
7930
79.90

71.05
7750
84.72
92.55
99.M

59.46
63.67
67. 14
69.22
WS1

60. 97
67.43
74.64
82.47
89.56

53.41
57.62
61.10
63. 17
63.77

54.93
6138
6859
76.42
83.51

60%
(9)

45.15
48.71
51A5
53.41
53. 92

49.M
5359
57.06
59. 14
59.74

50.90
5735
6456
7239
79.48

70%
(10)

42^7
45^3
48.77
50. 53
51.04

4650
50.71
54.18
56^6
StM

WS2
54.47
61.68
6951
76.60

80%
(11)

40. 11
43. 67
46.61
48. 37
48.88

44. 34
48.55
5Z02
54. 10
54.70

45.86
52.31
59.52
6735
74.44

90%
(12)

38.43
41.99
44.93
46. 69
47.20

42.6A
46.87
50.34
52.42
53. 02

44. 18
50.63
57.84
65.67
72.76

1991
1996
2001
2006
2010

1991
1996
2001
2006
2010

1991
1996
2001
2006
2010



PacifiCorp Electric Operations Group
150 MW Simple Cycle Combustion Turbine Cost Est.
Developed for RAMPP II

150 MW Simple Cycle
Capital Costs ($/kW) a $482.00

Variable O&M (»/MWh) . (2. 68
Real Levelizcd fixed Charge =. 11.07%

Capiliil Coal ($/kW yr) . $53.34
Fixeil O&M ISIWt vr> - Siai

Total Fixed Costs . $55.67

Htat Rate Ibhl/kWh) . 11,000

Resource C02 as a %
of Pulverized Coal C02- 55% - 66%

Real Levelized Fuel Costs in 1991 mbtu
Base Cases Hieh Forecast Hieh Gas Sens.

(D (2) (3)

w
0

1 Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

Pase Case Hifih ForecastHjfili Gd? SeilS.

(1.65 t1.95 $1.95

4A1»
0.00%

4.61%
OU)%

4.61%
336%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2A3
191
3.00
3.09
3.17
325
333
3.41
3.48
3S
3.61
3.66
3.71
3.75
3.79
3.82
3.85
3M,
3SS
3.88

334
3.44
354
3.65
3.75
3.M
3.94
4.03
4.11
4.19
426
4.32
438
4.43
4.47
4.51
454
456
4.58
4.58

3.52
3.66
3.82
3.97
4. 13
4.29
4.46
4.63
431
4.99
5.16
534
5.53
5.72
5.91
6. 11
631
6.52
6.74
6.96

Total Costs by CF in 1991 $/MWh - Real Levelized by In-Service Date
ipy. 20% 30% 4sa. saa.
(4) (5) (6) (7) (8)

Base Cases
1991 9731 65.53 54.94 49.64 46.47
1996 102. 03 70.25 59.66 5437 51. 19
2001 105.93 74.16 0.56 58-27 55.09
2006 108. 27 76. 49 65.90 60.60 57.42
2010 108.M 77.16 6656 61-27 58.09

60%
w

4435
49.07
52.97
55-30
55.97

70%
(10)

42»
47.56
51.46
53.79
54.46

80%
(11)

41. 70
46. 42
50.32
52.66
53.32

2B&
(12)

40. 82
45. 54
49. 44
51.77
5Z44

1991
1996
2001
2006
2010

Hieh Case
1991
1996
2001
2006
2010

102.92
108. 50
113.10
115.86
116.64

71.14
76. 72
81.33
84.08
84.87

60. 55
66.13
70.73
73.49
74-28

55^6
60A3
65.44
68. 19
68.98

52. 08
57.65
as/,
65.01
65.80

49. 96
5553
60. 14
62.90
63.68

48.45
54.02
58.63
6138
62.17

47.31
52.89
57.49
60. 25
61.04

46. 43
52. 00
56.61
59.36
60.15

1991
1996
2001
2006
2010

Hieh Gas Sensitivihf

1991 104.W
1996 113.48
2001 123.04
2006 133.41
2010 142.81

73. 15
81.70
91.26

101.64
111.03

6256
71.11
80.67
91. 05

100.44

5726
65.81
7537
85.75
95.15

54.08
62.63
7220
82.57
91.97

51.97
60.51
70.08
80.45
89.85

50.45
59.00
68.56
78. 94
8834

49.32
57. 87
67. 43
77.81
87.20

48.44
56. 98
66. 55
76. 92
8A.32

1991
1996
2001
2006
2010



PacifiCorp Electric Operations Group
100 MW Simple Cycle Combustion Turbine Cost Est.
Developed for RAMPF II

100 MW Simple Cycle
Capital Costa ($/kW) . (482. 00

Variable O&M (WMWh) . $2.68
Real Levelized Fixed Charge = 11.07%

Capital Cost WkW yr) - $53. 34
Filed O&M IS/kW vr) . J2.33

Total Fixed Costs = $55.67

Heat Rate (blu/kWh) = 11,500

Resource C02 as a %
of Pulverized Coal C02= 57% - 69%

Real Levelized Fuel Costs in 1991 $/mmbtu
Base Cases Hieh Forecast High Cas Sens.

0) C) (3)

UJ

I Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

B«»t CflSC HIeh ForMaalHish Gas Sena.

$1.65 $1.95 $1.95

4.61%
0.00%

4A1%
Oj00%

4.61%
331,%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

183
251
3.00
309
3.17
32S
333
3.41
3.48
355
3A1
3A6
371
375
379
3S1
3S5
3S6
3.88
3SS

334
3.44
3.54
3.65
3.75
3.84
3.94
4.03
4. 11
4.19
4.26
432
438
4.43
4.47
4.51
4.54
4.56
458
458

3.52
3.66
3.82
3.97
4. 13
4.29
4.46
4.63
4.81
4.99
5.16
534
553
5.72
5.91
6. 11
6.31
6.52
6.74
6.96

Total Costs by CF In 1991 $/MWh Real Levelized by In-Servke Date

Base Cases
1991
1996
2001
2006
2010

Hieh Case
1991
1996
2001
2006
2010

10%
(4)

98.72
103. 66
107. 74
110.18
110.87

104. 59
110. 42
115. 23
118.11
118.94

High Gas Sepsitivity
1991 106.69
19% 115.62
2001 125.62
2006 136.47
2010 146.29

22&
(5)

66. 94
71.88
75.96
78.40
79.10

72.81
78.64
83. 46
86J4
87. 16

74.91
83.85
93. 84

104.69
114.51

30%
(6)

56.15
6129
6537
67.81
68.50

62.22
68.05
TtSh
7574
7657

6432
7325
832S
94.10

10352

s&
(7)

51.06
55.99
60.07
6251
6321

56.92
62.75
6757
7B.45
7127

59.02
67.96
77.96
88.80
98.63

saa.
(8)

WJ»
51S\
56S9
5933
60.03

53.75
5957
6439
KJ2J
68.09

55.84
64.78
74.78
85.63
95.45

60%
(9)

45.76
50.70
54.78
5751
57.91

51 A3
57.4A
6227
«5.15
65.98

53.73
62.66
72.66
8351
9333

70%
(10)

4425
49.18
5326
55. 70
56.40

50. 11
55.94
60.76
63.64
64.46

5221
61.15
71.15
81.99
91.82

80%
(11)

43. 11
48.05
5113
54. 57
55.26

48.98
54.81
59. 62
62. 50
63.33

51.08
60.01
70. 01
8C.86
90.68

90%
(12)

42.23
47. 17
51.25
53. 68
54.38

48.10
53.92
58.74
61.62
62.44

50. 19
59. 13
69.13
79. 98
89.80

1991
1996
2001
2006
2010

1991
1996
2001
2006
2010

1991
1996
2001
200«
2010



PacifiCorp Electric Operations Group
40 MW Simple Cycle Combustion Turbine Cost Esl.
Developed for RAMPP II

40 MW Simple Cycle
Capital Costs ($/kW) = $600.00

Variable O&M ($/MWh) . $2.68
Real Levelized Fixed Charge = 11.07%

Capital Cost ($/kW yri . $66.40
Fiitd O&M II/kW vr> . $2.33

Total Fixed Costs = $68.73

Heat Rate (btu/kWh) . 10, 500

Resource C02 as a %

of Pulverized Coal C02- 52% - 63%

Base Case High ForecastHjfih .Ga? Sen?,

1 Fuel Price »/mmblu $1.65 $1.95 (1.95

Real Levelized Fuel Costs in 1991 mmbhi
Base Cases Hieh Forecast Hieh Gas Sens.

(D C) (3)

LJ
M

1991-2010 Real Esc.
2011-2045 Real Esc.

4A1%
0.00%

4A1%
0.00%

4A1%
3.36%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

183
Z91
3.00
3.09
3. 17
325
333
3.41
3.48
3.55
3.61
3.66
3.71
3.75
3.79
3.82
3SS
3.86
3SS
3.88

334
3.44
3.54
3.65
3.75
3.84
3.94
4.03
4. 11
4.19
426
432
438
4.43
4.47
4.51
4.54
4^6
458
4.58

352
3A6
3S1
3.97
4. 13
429
4.46
4.63
4^1
4.99
5.16
534
553
5.72
5.91
6.11
631
6S1
6.74
6.96

Total Costs by CF in 1991 $/MWh - Real Levelized by In-Service Date
10% 20% 30% 40% 5S&
(4) (5) (6) (7) (8)

Base Cases
1991 110.80 71.57 5850 51.96 48.B3
1996 11531 76.08 63.00 56.46 5254
2001 119. 04 79. 81 66. 73 60.19 5627
2006 121. 26 82.03 68.95 62. 42 58. 49
2010 121.90 82.67 69.59 63.05 59.13

60%
(9)

45. 42
49.93
53.65
55.88
56.52

70%
(10)

43.55
48.06
5178
54.01
54.65

80%
(11)

4115
46. 66
50.38
52. 61
53.25

90%
(12)

41.06
45.57
49.29
51. 52
5116

1991
1996
2001
2006
2010

Hi eh Case

1991
1996
2001
2006
2010

116.16
121.48
125. 88
128.51
129.26

76.93
82.25
86.65
89.28
90. 03

63.85
69.17
7357
7620
76.95

5732
62.64
67.03
69.66
70.42

5339
58.71
63.11
65.74
66.49

50.78
56. 10
6050
63,12
63.88

48.9)
5423
58.63
6126
62.01

47. 51
52. 83
57. 23
59.86
60.61

46.42
51. 74
56. 14
58.77
59. 52

1991
1996
2001
2006
2010

Hieh Gas Sensitivity
1991 118.08 78.85
19% 126.24 87.01
2001 135J6 96.13
2006 145.27 106.04
2010 154.24 115.01

65.77
73.93
83.06
92.96

101.93

5923
6739
76.52
86.42
9539

5531
63.47
71. 60
8250
91.47

52.69
60S5
69.98
79SS
88.85

50.82
58.98
68.11
78.02
86.98

49.42
57. 58
66. 71
76. 61
85.58

48.33
56.49
65. 62
75. 53
84. 49

1991
1996
2001
2006
2010



PacifiCorp Electric Operations Group
RAMPP II Plant Cost Estimates
Costs in Real 1991 Dollars

Capital Cost Ranges

Low (-15%) $/kW
Expected $/kW

High (+15%) $/kW

Licensing Estimates

2.5% of Capital $/kW
u NWPPC estimates $/kW

Renewable Options Options

Geo. Purch. Geothermal Curren Wind Luz Plant *2/ Solar "2000" PumDed Storaae

LJ

Capacity in MW =

Economic Life in Years =

Fixed O&M $/kW yr =
Variable 0&M($/MWh)=

Heat Rate (biu/kWh) =

C02 emissions vs

a Puh/erized Coal Plant=

Fuel Type =

Total Lead Time =

$1,360. 00
$1, 600. 00
$1, 840. 00

$40. 00
$46. 00

50

35

$56. 00
$20. 00

N.A.

0%

Geo. Fluid

5 - 7 Years

$2, 278. 00
$2, 680. 00
$3, 082. 00

$67. 00
$77. 05

100

35

$93. 80
$3. 00

N.A.

0%

Geo. Fluid

5 - 7 Years

$637. 50
$750. 00
$862.50

$18. 75
$15. 00

20

$0. 00
$13. 24

N.A.

0%

Wind

2 - 4 Years

$2, 398. 70
$2, 822. 00
$3, 245. 30

$70.55
$14. 00

50

30

$4. 82
$0. 00

10000

14%

Solar/Gas

2 - 4 Years

$2, 398. 70
$2, 822. 00
$3, 245. 30

$70. 55
$14. 00

80

30

$4. 82
$0. 00

10000

14%

Solar/Gas

2 - 4 Years

$722. 50
$850. 00
$977. 50

$21. 25
$14. 00

100

35

$3. 70
$3. 70

N.A.

Depends

Electricity

4 - 6 Years

Page 4



PacifiCorp Electric Operations Group
Geothermal Plant Cost Estiinates

Developed for RAMPP II
Assumins Plant Ownership and Steam Purchase

Mid Ranee

Capital Costs ($AW) . $1,600.00
Variable O&M ($/MWh) - $20.00

Real Levelized Fixed Charge = 10.80%
Capital Cost ($/kW yri . $172.72
Fixed O&M (I/kW vr> . $56.00

Total Fixed Coals - $228.72

Heal Rate (btu/kWh) « 10,000

Resource C02 as a %

of Pulverized Coal C02. 0% - 10%

LJ
4S*

I Fuel Price $/mmbtu

1991-2010 Real EK.
2011-2045 Real Esc.

DR1 Mta.l Powder River

NA NA

Real Levelized Fuel Costs in 1991

DPI Mh^. l Powder River
(D (2)

NA
NA

NA
NA

Utah

NA

NA
NA

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

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
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

mbtu

Utah
(3)

0.00
o.oo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Cosls by CF In 1991 $/MWh - Real Levelized by In-Service Date

Base Cost Est.

1991
1996
2001
2006
2010

isa
(4)

281.10
281.10
281.10
281.10
281.10

20%
(5)

15055
150.55
15055
15055
150^5

30%
(6)

107.03
107.03
107.03
107.03
107.B3

MS.
(7)

S537
85.27
8527
S527
8527

50%
(8)

7222
7222
7222
72^2
72.22

60%
(9)

6352
6352
63.52
6352
63.52

70%
(10)

5730
5730
5730
5730
5730

aaa
(11)

5Z64
52.64
5164
52.64
52.M

90%
(12)

49.01
49. 01
49. 01
49.01
49.01

1991
1996
2001
2006
2010

2Q% Lower Capital Cost
1991 228.88 124.44
1996 228.88 124.44
2001 228.88 124.44
2006 228.88 124.44
2010 228.88 124.44

89.63
89. 63
89.63
89.63
89.63

72.22
7222
72.22
7222
7222

61. 78
61J8
61.78
61.78
61.78

54.81
54.81
54.81
54.81
54.81

49.84
49.84
49.84
49.84
49.84

46. 11
46. 11
46. 11
46. 11
46. 11

43.21
43. 21
43.21
43. 21
43.21

1991
1996
2001
2006
2010

20% Hieher Capital Cost
1991 333. 32 176.66
1996 333.32 176.66
2001 333.32 176.66
2006 333.32 176.66
2010 333.32 176.66

124.44
124.44
124.44
124.44
124.44

9833
9833
9833
9833
9833

82.66
82.66
82.66
82.66
82.66

7222
72.B
72.22
7222
7222

64.76
64.76
64.76
64.76
64.76

59. 16
59. 16
59. 16
59. 16
59.16

54. 81
54. 81
54. 81
54.81
54.81

1991
1996
200]
2006
2010



PacifiCorp Electric Operations Group
Geothermal Plant Cost Estitnates
Developed for RAMPP II accepting NPPC mid Range Cost.
Assuming Plant and Well Field are owned.

Mid Ranee
Capital Costs ($/kW) = $2^80.00

Variable O&M WMWh) = $3.00
Real Levelized Fixed Charge = 10AO%

Capital Coat ($/kW yri = (289. 31
Fixtd O&M (S/kW vr) . 12182

Total Fixed Costs " $383. 11

Heal Rail (blu/kWh) = 10,000

Resource C02 as a %
of Pulverized Coal C02= 0% - 10%

u
Ln

I Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

DRI Mta. l Powder River

NA NA

Real Levelized Fuel Costs in 1991 S/mmbhj
DRI Mbi.l Powder River Utah

(1) 0 (3)

NA
NA

NA
NA

Utah

NA

NA
NA

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

0.00
0.00
0.00
aoo
0.00
0.00
0.00
0.00
0.00
0.00
0.00
oao
0.00
0.00
0.00
0.00
0.00
0.00
0.00
o.oo

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
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Costs by CF in 1991 $/MWh - Real Levelized by In-Service Date

Base Cost Esl.
1991
1996
2001
2006
2010

10%
(4>

440.34
440.34
440.34
440. 34
440.34

2Q%LLower Capital Cost

1991 352. 87
1996 352. 87
200] 352.87
2006 352.87
2010 352.87

20% Hiehcr Capirl Coil
1991 snw
1996 527.80
2001 527. 80
2006 527.80
2010 527.80

20%
(5)

221.67
221. 67
221.67
221.67
221.67

177.93
177.93
177.93
177. 93
177.93

265.40
265.40
265.40
265.40
265.40

30%
(6)

148.78
148.78
148.78
148.78
148.78

119.62
119.62
119.62
119.62
119A2

177.93
177.93
177.93
177.93
177.93

40%
(7)

11233
11233
11233
11233
11233

90. 47
90.47
90.47
90.47
90.47

13420
13420
13420
13420
13420

50%
(8)

90.47
90.47
90.47
90. 47
90.47

72.97
72.97
72.97
72.97
72.97

107.96
107.96
107.96
107.96
107.96

60%
m

75.89
75.89
75.89
75. 89
7S.S9

6131
6131
61.31
6131
6131

S0.47
90.47
90.47
90.47
90.47

70%
(10)

65.48
65.48
65.48
65.48
65.48

52.98
52.98
52.98
52.98
52.98

77.97
77.97
77. 97
77.97
77.97

80%
(11)

57.67
57.67
57.67
57.67
57.67

46. 73
46. 73
46.73
46. 73
46.73

68.60
68.60
68.60
68.60
68.60

90%
(12)

51.59
51.59
51. 59
51. 59
51.59

41.87
41. 87
41.87
41.87
41.87

61.31
61.31
61.31
61.31
61.31

1991
1996
2001
2006
2010

1991
1996
2001
2006
2010

1991
1996
2001
2006
2010



Wind Turbine Cost Estimates
Wind Turbine Cost Estimates
Developed for RAMPP II
Accepting Current Developer Costs

Current Wind

Capital Costs ($/kW) - $750.00
Variable O&M ($/MWh) - $13. 24

Real Lcvtlized Fixed Charge . 11.86%
Capital Coal ($/kW yrt . $88.94
Fixed O&M It/kW vrl . t4. 45

Total Fixed Cosla . $93.38

Heat Rate (blu/kWh) - NA

Resource C02 as a %

of Pulverized Coal C02= 0% - 0%

Real Levelized Fuel Costs in 1991 S/mmbtu
DRI Mtn. l Powder River Utah

(D (2) (3)

u
0\

I Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

DRI Mhi.l Powder River

NA NA

NA
NA

NA
NA

Utah

NA

NA
NA

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

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
O.Ofl
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
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Total Costs by CT in 1991 $/MWh
22% 2S&
(4) (5)

Base Cost Est.

1991 61.69 59.59
1996 61.69 59.59
2001 (1.69 59.59
2006 (1.69 59.59
2010 61.69 59. 59

Real Levelized by In-Service Date
24% 25% 263l
(6) (7) (8)

57.66
57.66
57.66
57.66
57.66

55^8
55A8
55.88
55. 88
55.88

5424
54.24
54. 24
54. 24
54.24

2Z&
(9)

52.72
52.72
52.72
52.72
52.72

2S&
(10)

5131
5131
5131
5131
5131

29%
(11)

50.00
50.00
50.00
50.00
50.00

30%
(12)

48. 77
48.77
48.77
48.77
48.77

1991
1996
2001
2006
2010

10% Lower Capital Cost
1991 52.00 50. 32
1996 52.00 50.32
2001 52.00 50.32
2006 52.00 5032
2010 52.U) 50.32

4877
48.77
48.77
48.77
48.77

03S
4735
4735
4735
47.35

46.04
46. 04
46.04
46.04
46.04

44.83
44.83
44.83
44«
44.83

43.70
43.70
43.70
43.70
43.70

42. 65
42. 65
4Z65
42.65
42.65

41.67
41.67
41.67
41.67
41.67

1991
1996
2001
2006
2010

20% Hieher Capital Coal
1991 71.39 68.86
19% 71.39 68.86
2001 71.39 68.86
2006 m9 68.86
2010 7139 68.86

6654
66.54
6654
66.54
66.54

64.41
64.41
64.41
64.41
64.41

62.44
62.44
62.44
62.44
62.44

60. 62
60.62
60.62
60.62
60.62

58. 93
58.93
58.93
58.93
58.93

57.35
57. 35
57.35
57.35
57.35

55.88
55.88
55.88
55. 88
55.88

1991
1996
2001
2006
2010



PacifiCoip Electric Operations Group
Luz Solar Thermal Plant Cost Estimates
Developed for RAMPP II
Assumed Costs as of 1998

Luz Plant
Capital Costs ($/kW) . $2, 822. 00

Variable O&M (t/MWh) . $3.55
Real Levelized Fixed Charge a 1030%

Capital Cost ($/kW yri . »290.72
p. ttd O&M ISIkW vr) . 135. 97

Total Fixed Costs «" $326.69

Heat Rate (btu/kWh) - 10,000

Resource C02 as a %
of Pulverized Coal C02- 14% - 18%

Real Levelized Fuel Costs mlWLS/mipbhi
Base Cases High-Forecast Hieh Gas Sens.

(D (2) (3)

u
.^J

1 Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real EsC.

Base Case Hieh ForecastHieh Gas Sens.

W.65 $1.95 $1.95

4A1%
oso%

4A1%
00 

4.61%
3.36%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2.83
Z91
3JOO
3.09
3.17
325
333
3.41
3.48
355
3.61
3.66
371
3.75
3.79
3.82
3S5
3.86
3^8
3S8

334
3.44
3.54
3.65
3.75
3.84
3.94
4.03
4. 11
4. 19
4^6
432
438
4.43
4.47
4.51
454
4.56
458
458

3.52
3.66
3.82
3.97
4. 13
43
4.46
4.63
iSl
4.99
5.16
534
553
5.72
5.91
6. 11
631
652
6.74
6.96

Total Costs by CF in 1991 $/MWh - Real Levetized by In-Service Date

Base Case5
1991
1996
2001
2006
2010

ua
(4)

376.48
376.48
376.48
376. 48
376.48

20%
(5)

190.02
190.02
190.02
190.02
190.02

ai&
(6)

127^6
127^6
127^6
127»
127^6

(7)

103.85
104.92
105^1
10634
106.49

sas.
(8)

89.44
91. 15
9257
93. 42
93^6

fii&
w

79A3
81.98
8375
84. 81
85.11

zas.
(10)

72.97
75.42
77.4S
78.66
79.01

MS.
(11)

67. 82
70. 51
72.72
74.05
74. 43

sea
(12)

63.82
66. 68
69.05
70. 46
70.87

1991
1996
2001
2006
2010

H.eh Case
1991
1996
2001
2006
2010

376.48
376.48
376.48
376.48
376.4S

190.02
190j02
190.02
190fl2
190.02

127^6
127JB6
127JK
127.84
127^6

105. 12
10639
107.44
108.06
10824

91.48
9350
95. 18
%.18
%.47

S23S
B4.92
87.01
8836
88.62

7S.88
78.78
81. 17
82. 60
B3.01

71. 01
74. 18
76. 80
78.36
78.81

67. 22
70.60
73. 39
75. 06
75. 54

1991
1996
2001
2006
2010

Hieh Gas Sensitivihr
1991 376.48
1996 376.48
2001 376.48
2006 376. 48
2010 376. 48

190.02
190.02
190.02
190.02
190.02

127»
127.86
V7S6
t27St,
127.86

105.58
107^2
109.69
112.05
114.19

92.21
9532
98.79

102.57
105.98

S339
87. 18
91^3
96-24

100.51

76.93
8137
S6M
91. 73
96.61

72. 15
77.01
82.44
88.34
93.68

68.44
73.62
79.41
85.70
91.40

1991
199*
2001
2006
2010



PacifiCoip Electric Operations Group
DRAFT 100 MW Modular Pumped Storage Cost Est.
Developed for RAMFF II
Based On Mountain 1 Fuel Prices

100 MW Combined Cycle
Capital Coats <$/kW) . »760. 00

Variable O&M ff/MWll) - $1.87
Real tevelized Fued Charfie . 10.80%

Capital Cost ($/kW yi) = $82.04
Fixed O&M ItlKW vi) = $0.00

Total Fixed Costs = $82.04

Heal Rate (btu/kWh) -NA

CCCT C02 emissions vs
a Pulverized Coal Plants 0.00

Real LeveUzed Real Levelized Real Levelized Real Levelized

1991 $/MWh niel"@75%Eff. O&M Costs Runniiig Costs
Offpeak Enerev 1991 $/MWll 1991 »/MWh 1991 MWh

(D 0 (3) (4)

LJ
08

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

16.00
16.00
u.no
16.00
16.00
16.00
]6.00
16.00
16.00
16.00
16. 00
16.00
16.00
16. 00
16. 00
16.00
16.00
16.00
16.00
16.00

21.33
21. 33
21.33
21.33
21.33
21.33
21.33
21. 33
21.33
21.33
21.33
21.33
2133
21.33
21.33
2133
21.33
21.33
2133
21.33

1.87
1.87
1.87
1.87
IS?
1A7
IS7
1.87
1.87
1.87
1.87
U7
1.87
1.87
1S7
1.87
1.87
1A7
1.87
1.87

2321
2321
23.21
23.21
2321
2321
2321
2321
2321
23^1
2321
2321
2321
2321
23.21
23.21
2321
2321
23-21
23.21

Total Real Levelized Costa by CF in 1991 $/MWh
s& IP'!', isa.
(5) (6) (7)

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
200]
2002
2003
2004
2005
2006
2007
2008
2009
2010

210.S2
21052
210.52
210.52
210.52
210.52
210.52
210.52
210.52
210.52
210.52
210.52
210.52
210. S2
210.52
210.52
210.52
210.52
210.52
210.52

116.86
116.86
116.86
116.86
116^6
116.86
116^6
116.8A
116.86
116.86
116.8A
116.86
116.86
116.86
116.86
116.86
116^6
116.86
116.86
116.86

85.64
85.64
85.64
85.64
85.64
85.64
85.64
85.64
85.64
85.64
85. 64
85. 64
85.64
8S.64
85.64
8S.64
8S.64
85.64
85.64
83.64

(8)

70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70.03
70. 03
70.03
70.03
70.03
70.03

25%
(9)

60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67
60.67

30%
(10)

54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42
54.42

35%
(11)

49.96
49.96
49.96
49.96
49.96
49.96
49.96
49.96
49.96
49.96
49.96
49.96
49,96
.19.96
49.96
49.96
49.96
49.96
.19. 96
49.96

isa
(12)

46.62
46. 62
46.62
46. 62
46. 62
46.62
46. 62
46.62
46.62
46. 62
46. 62
46.62
46. 62
46.62
46. 62
46.62
46. 62
46. 62
46.62
46. 62

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010



PacifiCorp Electric Operations Group
RAMPP II Plant Cost Estimates
Costs in Real 1991 Dollars

Capital Cost Ranges

Low (-15%) $/kW
Expected $/kW

High (+15%) $/kW

Licensing Estimates

2.5% of Capital $/kW
^ NWPPC estimates $/kW

Capacity in MW =

Economic Life in Years =

Fixed O&M $/kW yr =
Variable 0&M($/MWh)=

Heat Rate (btu/kWh) =

C02 emissions vs
a Pulverized Coal Plants

Fuel Type =

Total Lead Time -

Cogeneration Options

Sagenj Coaen 2 Coaen 3

$595. 00
$700. 00
$805. 00

$17. 50
$20. 13

100

35

$32. 85
$2. 50

5000

$952. 00
$1, 120. 00
$1, 288. 00

$28. 00
$32. 20

100

35

$32. 85
$10. 00

6500

$1,428. 00
$1, 680. 00
$1, 932. 00

$42. 00
$48. 30

100

35

$32. 85
$10. 00

6500

27% 36% 36%

Gas, Oil, or Misc. Gas, Oil, or Misc. Gas, Oil, or Misc.

1 - 4 Years 2 - 4 Years 2 - 4 Years

Page 3



PacifiCorp Electric Operations Group
100 MW Best Site Cogeneralion Cost Est.
Developed for RAMPP II

100 MW Cogeneration 1
Capital Costs ($/kW) = $700. 00

Variable O&M U/MWW - $2. 50
Real Levelized Fixed Charge = 10.80%

Capital Cost ($/kW yr) - »75. 57
F,«.d O&M  lkW vrt . UU5

Total Fixed Costs . $108. 42

Heat Rate (btu/kWh) . 5,000

Resource C02 as a %
of Pulverized Coal C02- 25% - 30%

Real Levelized Fuel Costs in 991 mmbtu
Base Cases Hi h Forecast HI h Gas Sens.

(D (2) (3)

*.
0

L Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

Baae Ca»e Hinll 1'n'BraslHieh C«» Sen?,

$1.95 $1.95 (1.95

4.61%
0.00%

4A1%
0.00%

4A1%
336%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

334
3.44
3.54
3.65
3.75
3M
3.94
4.03
4.11
4. 19
4^6
4-32
438
4.43
4.47
4.51
4.54
4.56
4.58
458

3.34
3.44
3.54
3.65
3.75
3M
3.94
4.03
4.11
4.19
426
432
13S
4.43
4.47
4.51
4.54
456
4.58
458

352
3.66
3.82
3.97
4.13
429
4.46
4.63
4.81
4.99
5.16
534
5.53
5.72
5.91
6. 11
631
6.52
6.74
6.96

Total Costs by CF in 1991 $/MWh - Real Levelizcd by In-Service Date
isa 2S& aaa. as. aa.
'WWW (7) (8)

Base Cases
1991 142.94 81.06 60.43

145. 47 83.59 62. 96
147.57 85.69 65.06

1996
2001
2006
2010

148. 82
149.18

86.94
87.29

6631
66.67

50.12
52.65
54. 74
56.00
5635

43.93
46. 46
4856
49^1
50.17

sis.
(9)

39.80
4234
44.43
45.68
46.04

70%
(10)

36.86
3939
41.48
42.74
43.09

80%
(11)

34.65
37. 18
39.27
40.53
40.88

90%
(12)

32.93
35. 46
37.56
38.81
39.17

1991
1996
2001
2006
2010

Hieh Case
1991
1996
2001
200A
2010

142.94
145. 47
147. 57
148. 82
149.18

81.06
83.59
85. 69
86.94
87.29

60.43
62.96
65.06
6631
66.67

50. 12
52. 65
54. 74
56.00
5635

43.93
46.46
4856
49^1
50.17

39.80
4234
44.43
45. 68
46.04

36.86
3939
41.48
42.74
43.09

34.65
37. 18
39.27
40. 53
40.88

32.93
35. 46
37.56
38.81
39.17

1991
1996
2001
2006
2010

H. rh Gas SenalHvitv
1991 143.85
1996 147.74
2001 152.08
2006 156.80
2010 161.07

81.97
85. 85
90. 20
94.92
99.19

6134
S533
69.57
7429
78.56

51.03
54.91
5926
63.98
tS25

44.84
48.73
53. 07
57.79
62.06

40.72
44. 60
48.95
53.66
57.93

37.77
41.65
46.00
50.72
54.99

35.56
39.44
43.79
48. 51
52.78

33.84
37. 73
42.07
46.79
51 .OA

1991
1996
2001
2006
2010



PacifiCorp Electric Operations Group
100 MW Second Cofieneration Cost Est.
Developed for RAMPP II

IflQ MW Coeeneration 2

Capital Cosla ($/kW) . $1,120. 00
Variable O&M WMWh) = (10.00

Real Levelized fixed Charge = 10^0%
Capital Coal ($/kW yr) . (120.90
Fi«ed O&M ($/kW vc) . t32Al

Total Fixed Costa a »153.75

Heat Rate (btu/kWh) - 6,500

Resource C02 as a %
of Pulverized Coal C02= 32% - 39%

Ba>« Caac Hieh ForecastHil^h Gas Sens.

1 Fuel Plice »(mml>tu ».95 $1.95 $1.95

1991-2010 Real Eac. 4.61% 4A1% 4j61%
2011-2045 Real Esc. 0.00% 0.00% 336%

Real Levelized Fuel Costs in 1991 £/mmbtu
Base Cases tiieh Forecast Hieh Gas Sens.

(D m 0)

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

334
3.44
354
3.65
375
3M
3.94
4.03
4.11
4.19
4^6
432
438
4.43
4.47
4.51
454
456
458
458

334
3.44
3.54
3.65
3.75
3.84
3.94
4.03
4. 11
4.19
4.26
432
438
4.43
4.47
4.51
4.54
4.5A
4.53
4.58

3S2
3.66
3.82
3.97
4.13
4^9
4.46
4.63
4.81
4.99
5.16
534
553
5.72
5.91
6.11
631
6.52
6.74
6.96

Total Costs by CF in 1991 $/MWh - Real Levelized by In-Servkt Dale

Base Cases

1991
1996
2001
2006
2010

10%
(4)

207.20
210.49
213.21
214. 84
215.31

im.
(5)

119.44
122. 73
12S.45
127. 08
12755

30%
(6)

90.19
S8.48
9620
97S3
9829

407.
(7)

7556
78.85
81^8
S330
83.67

50%
(8)

«.78
70.08
72.80
74.43
74.89

us.
(9)

60.93
64^3
66. 95
6858
69.04

70%
(10)

56.75
60.05
62.77
64.40
64A6

80%
(n>

53. 62
56. 91
59. 64
61. 26
6-1.73

90%
(12)

51. 18
54.47
57.20
58. 82
59.29

1991
1996
2001
2006
2010

Hieh Case
1991
19X
2001
2006
2010

207^0
210.49
213.21
214.84
21531

119. 44
122. 73
125.45
127.08
12755

90.19
».48
963.0
97JB3
98.29

7SS6
78^5
81.58
83^0
83.67

66. 78
70.08
72.80
74. 43
74.89

60.93
6453
66.95
wss
69.04

56. 75
60.05
62.77
64.40
64.86

53. 62
56.91
59. 64
61.26
61.73

51.18
54.47
57.20
58.82
59. 29

1991
1996
2001
2006
2010

Hieh Gaa Sensitivihf
1991 208.38 120.62 9137
1996 213.43 125.68 96.42
2001 219.08 13133 102.07
2006 225.22 137.46 10820
2010 230.77 143.01 113.76

76.74
81.80
87. 45
9358
99.13

67.97
73.02
78.67
8430
9035

62.12
67.17
72.82
78.95
8450

57.94
62. 99
68.64
74.77
8032

54. 80
59. 86
65.51
71.64
77.19

5137
57.42
63. 07
69. 20
74. 75

1991
1996
200]
2006
2010



PacifiCoip Electric Operations Group
100 MW Third Cogeneralion Cost Esl.
Developed fot RAMPP II

Note: Third Estimate CoficneiaHon assumes a 40% hifther Raa price.
The gas is assumed to be delivered at an LDC'c Commercial Tarriff.

Real Levellzed Fuel Costs in 1991 mmb
Base Cases Hieh Forecast Hi h Gas Sens.

(D (2) (3)

Capital Coals ($/kW) .
Variable O&M ($/MWh) .

Real Levelized Fixed Charge =
Capital Coal ($/kW yd .
Fixed O&M d/kW vrt -

Total Fixed Costs =

Heal Rate (btu/kWW -

Resource C02 as a %
of Pulverized Coal C02-

100 MW Coeeneration 3

$1,680.00
$10.00
10.80%

(1S1.36
132.85

$214.21

6,500

32% - 39%

4»
M

I Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

Baae Case H. Rh ForeoslHieh Ga? Sens,

S..73 $2.73 $2.73

4A1%
0.00%

4A1%
0.00%

4.61%
336%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

4.67
4.81
4.96
5.11
5.25
538
5.51
5.64
5.76
5.87
5.97
6.05
6.13
6.20
6.26
632
f.36
(, 39
6.41
6.42

4.67
4.81
4.96
5.11
525
538
5.51
5.64
5.76
5.87
5.97
6.05
6.13
6.20
6-26
632
636
639
6.41
6.42

4.92
5.13
S34
556
5.79
6.01
625
6.49
6.73
6.98
723
7.48
7.74
8.00
S37
8.55
8*1
9.13
9.43
9.7S

Total Costs by CT in 1991 $/MWh - Real Ltvellzed by In-Servict Dale

Base Cases
1991
1996
2001
2006
2010

10%
(4)

284. 88
289.49
293.30
295.58
296.23

20%
(5)

162.61
167^3
171.04
17332
173.97

30%
(6>

121.86
126. 47
13028
132.56
13321

40%
(7)

101.48
106.09
109.91
112.18
112*1

sa&
(8)

8926
93.87
97.68
99.96

100.6]

ass.
(9)

81.11
85.72
89.53
91.81
92.46

s&
(10)

7528
79.89
83.71
85.98
86.64

80%
(11)

70.92
75.53
79. 34
81. 62
8227

2S&
02)

67. 52
7113
75. 94
78.22
78.87

1991
1996
2001
2006
2010

Hieh Case
1991
1996
2001
2006
2010

284.88
289.49
293. 30
295.58
296.S

162A1
167^3
171.04
17332
173.97

n\st,
126.47
130.28
132.56
13321

101.48
106.09
109.91
112.18
112.M

89.26
93.87
97.68
99.96

100.61

81.11
85.72
89S
91.81
92.46

7528
79. 89
83.71
85. 98
86.64

70.92
75. 53
79.34
81.62
82.27

67.52
72. 13
75. 94
78.22
78.87

1991
1996
2001
2006
2010

Hjoh das Sensitivity

1991 286.54
1996 293.61
2001 301.52
2006 310.10
2010 317.88

164^7
17135
W936
W7M
195.61

123.52
13059
138.50
147.09
154.86

103.14
110^1
118.12
126.71
134.48

90.92
97.99

105.90
114.48
12236

82. 77
S9M
97.75

106.33
114.10

76.94
84.02
91.93

100.51
108.28

7158
79.65
87.56
96. 14

103.92

69. 18
76.25
84.16
92-75

100.52

1991
1996
2001
2006
2010



PacifiCorp Electric Operations Group
RAMPP II Plant Cost Estimates
Costs in Real 1991 Dollars

Capital Cost Ranges

Low (-15%) $/kW -
Expected $/kW =

High (+15%) $/kW =

Licensing Estimates

2.5% of Capital $/kW =
.c- NWPPC estimates $/kW =
'^s

Capacity in MW =

Economic Life in Years =

Fixed O&M $/kW yr =
Variable 0&M($/MWh)=

Heat Rate (btu/kWh) =

C02 emissions vs

a Puh/erized Coal Plants

Fuel Type =

Total Lead Time =

New Coal Fired Options

Hunter 4 Wvodak 2 AFB Coal

$1, 344. 08
$1, 581. 27
$1, 818.46

$39. 53
$30. 00

400

35

$0. 00
$3. 44

10000

100%

Coal

5 7 Years

$1, 570. 00
$1,847. 06
$2, 124. 12

$46. 18
1530. 00

256

35

$0. 00
$4. 16

11000

110%

Coal

5 7 Years

$1, 576. 00
$1, 970. 00
$2, 364. 00

$49. 25
$41. 00

250

35

$32. 40
$4. 50

10045

100%

Coal, Etc.

7 10 Years

IGCC Coal

$1, 672. 00
$2, 090. 00
$2, 508. 00

$52. 25
$38. 00

500

35

$34. 00
$3. 47

9500

95%

Coal, Etc.

7-10 Years

Page 2



PacifiCorp Electric Operations Group
Hunter Unit #4 Cost Estimates
Developed for RAMPP II
Based On Pacific Utah Fuel Prices

Hunler Unit «4 - 400 MW
Capital Costs ($/kW) . $1, 581. 27

Variable O&M ($/MWW . $3.44
Real Levelized Fixed Charge . 10.80%

Capital Cost ($/kW yrt - $170. 70
Ti.o.d O&M It/llW vr) . SltM

Total Fixed Cosll a $170.70

Heal Rate (blu/kWW . 10,000

Resource C02 a» a %
of Pulverized Coal C02= 90% - 110%

0
4^

I Fuel Price $/mmbtu

1991-2010 Real Esc.
2011-2045 Real Esc.

DPI Mhl.l Pnuder River

$1.078 $0.455

Real Levelized Fuel Costs in 1991
DRI Mtn. l Powder River

(D C2)

000%
152%

000%
0.00%

Utah

$0.899

-0.48%
0.00%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

1.06
1.06
1.07
1.07
1.08
1.09
1.10
1.12
1.13
1.14
1.16
1.18
1.19
121
1J3
125
127
129
131
133

0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48

mbtu

Utah
(3)

0.83
0^3
0.83
0.82
OA2
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82
0.82

Total Costs by CF In 1991 $/MWh - Real Leveliied by In-Service Dat«
ia& 2aa as. as. s1 31

(4) (5) (6) (7) (8)
60%
(9)

70%
(10)

80%
(11)

90%
(12)

Ulall
1991
1996
2001
2006
2010

206. 64
206. 51
206. 50
206.50
206.50

10921
109.08
109.07
109.07
109.07

76.73
76.60
76.60
76.60
76. 60

60.49
6036
6036
6036
6036

5075
50.62
50.62
50.62
50.62

4426
44.13
44. 12
44. 12
44.12

39.62
39.49
39.48
39.48
39.48

36. 14
36.01
36. 00
36.00
34.00

33. 43
3330
33.29
33.29
33.29

1991
1996
2001
2006
2010



PacifiCorp Electric Operations Group
Wyodak Unit #2 Cost Estimates
Developed for RAMPP II
Based On Pacific Powder River Fuel Prices

Wyodak Unit #2 - 320 MW w/o Transmission

Real Levelized Fuel Costa in 1991 t/mmbhi
DRI Mfcn.1 Powder River Utah

0) (2) (3)

Capital Costs ((/kW) . (1,847.06
Variable O&M ($/MWh) - $4. 16

Real Levelized Fixed Charge = 10AO%
Capital Cost ($/kW yr) = $199.39
Fixed O&M »/kW yrt^ $flJtfi

Total Fixed Costs = $199.39

Heal Rate (blu/kWh) . 11.000

Resource C02 as a %
of Pulverized Coal C02" 99% - 121%

DRI Mhl.l Powder River

1 Fuel Price $/mmblu $1.078 $0.455

c-
Ln

1991-2010 Real Esc.
2011-2045 Real Esc.

oswa
152%

0.00%
Oj00%

Uttll

$0.899

-0.48%
0.00%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

1.06
1.06
1.07
uw
1.08
1.09
1.10
1.12
1.13
1.14
1.16
1.18
1.19
121
123
1^5
1J7
129
Ul
133

0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48

0.83
0.83
0.83
0.82
asi
ajsz
0.82
0.82
0.82
0.82
0.82
OS1
0.82
0.82
0.82
0.82
OS1
0.82
0.82
0.82

Total Coal. by CF In 1991 $/MWh - Real Levelized by In-Service Dale
isa aaa 30% 40% soa
W (5) (6) (7) (8)

60%
w

70%
(10)

80%
(11)

90%
(12)

Powder River
1991
1996
2001
2006
2010

237. 04
237.04
237. 04
237. 04
237.04

12323
12323
123^3
12323
12323

8529
SS39
8529
8529
8529

6633
6633
6633
6633
6633

54.95
54. 95
54.95
54.95
54.95

«3t,
4736
47.36
4736
4736

41.94
41.94
41.94
41.94
41.94

37. 87
37.87
37. 87
37. 87
37.87

34. 71
34.71
34. 71
34. 7]
34. 71

199]
1996
2001
2006
2010



PacifiCorp Electric Operations Group
250 MW AFBC Coal Cost Est.
Developed for RAMPP II

2SO MW AFBC
Capital Costs ($/kW) - $1,970.00

Variable O&M ($/MWh) - $4. 50
Real Levelized Fixed Charge - 10.80%

Capital Cost ($/kW yrt . $212. 66
Filed O&M KlkW vrl . SS1M

Total Fixed Costs =. $245.06

Heal Rate (blu/kWW " 10,045

Resource C02 as a %
of Fulverized Coal C02- 91% - 110%

4S'
0^

1 Fuel Price $/mmbtu

1991-2010 Real Eac.
2011-2045 Real Esc.

DPI Mhl.l Powder River

$1.B78 $0.455

ReaLLevelized Fuel Costs in 1991 $/mmbtu
DR1 Mln. l Powder River Utah

(D (2) (3)

0.00%
152%

0.00%
0.00%

Utah

$0.899

-0.48%
OU)%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

1.06
1.06
1.07
1.07
1.08
1.09
1.10
1.12
1. 13
1.14
1.16
1.18
1.19
1.21
123
125
127
1-29
131
133

0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48

033
0.83
0.83
OS1
0.82
0.82
0.82
0.82
0.82
0.82
OS2
0.82
OS2
OS1
0.82
0.82
0.82
OS1
0.82
0.82

Total Costs by CT in 1991 $/MWh - Real Levelized by In-Service Dale

DR1 Mln.l
1991
1996
2001
2006
2010

10%
(4)

294. 87
295.23
295.91
296.79
297.57

20%
(5)

155.00
15535
156.03
156.91
157.70

30%
(6)

10837
108.73
109.41
1.W29
111.07

isa.
(7)

85.06
85.42
86.09
86.98
87.76

50%
(8)

71.07
71.43
72.11
72. 99
73.77

6B&
(9)

61.75
62.10
62.78
63.66
64.45

70%
(10)

55.09
55. 44
56. 12
57.00
57.79

80%
(11)

50. 09
50.45
51.12
52.01
52.79

90%
(12)

46.21
46. 56
47. 24
48.12
48.91

1991
1996
2001
2006
2010

Powder River

1991
1996
2001
2006
2010

289. 06
289.06
289.06
289.06
289.06

149.19
149.19
149.19
149. 19
149.19

10256
IWtSt
10156
102.56
10256

7925
79.25
79^5
7925
7925

 

21,
65^6
6526
65-26
(5-26

55.94
55.94
55.94
55.94
55.94

W3S
49. 28
49^8
4928
W3S

44.28
44. 28
44.28
44.28
44.28

40.39
40. 39
40.39
40.39
40.39

1991
1996
2001
2006
2010

Uljii
1991
1996
2001
2006
2010

292. 63
292.50
292. 49
292.49
292.49

152.75
152.62
152. 62
152. 62
152.62

106. 13
106.00
105.99
105.99
105.99

82.82
82.69
82.68
82.68
82.68

(8.83
68.70
68.69
68.69
68.69

59.50
5937
5937
5937
5937

52.84
52.71
52.71
52.71
52.71

47. 85
47. 72
47. 71
47.71
47.71

43. 96
43. 83
43.83
43.83
43.83

1991
1996
2001
2006
2010



PacifiCorp Electric Operations
SBO MW IGCC Coal Cost Esl.
Developed for RAMPP II

Capital Costs ($/kW) .
Variable O&M ($/MWh) .

Real Levelized Futed Charge =
Capital Coat ISIkW yr) .
Filed O&M (t/kW vr> -

Total Fixid Colts -

Heat Rate (blu/kWh) .

Resource C02 as a %
of Pulverized Coal C02=

500 MW IGCC.
$2,090.00

$3.47
10^0%

. $225.62
S34.00

$259. 62

9,500

86% . 104%

<~
.^J

I Fuel Price $/mmbtu

1991-2010 Real Elc.
2011-2045 Real Esc.

DRI Mta.1 Powder River

$1.078 $0.455

Real Levelized Fuel Costs in 1991 t/mmbtu
DRI Mtn. l Powder River Utah

m 0 o)

0 %
152%

Oj00%
0.00%

Utah

(0.899

-0.48%
0.00%

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

1.06
1.06
1.07
1.07
1.08
1.09
1.10
1.12
1. 13
1.14
1.16
1.18
1.19
Ul
123
125
127
139
!31
133

0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48

0.83
0.83
0.83
0.82
OS1
0.82
OS1
0.82
0.82
0.82
0.82
OS2
OS1
OS1
0.82
0.82
0.82
0.82
M2
0.82

Total Costa by CF In 1991 SIMWb - Real Levelued by In.Service Date

DRI Mtn.l
1991
1996
2001
2006
2010

Powder River
1991
1996
2001
2006
2010

Utit
1991
1996
2001
2006
2010

10%
(4)

309. 88
310.22
310.86
311.69
312.43

304^8
304.38
304.38
304. 38
304.38

307.76
307.63
307.63
307. 63
307.63

20%
(5)

161.70
162.03
162.67
16351
16455

156^0
156-20
156^0
15620
15620

15957
159.45
159.45
159.45
159.45

aa&
(6)

11230
112A4
11328
114.11
114W

106A1
106.81
106.81
106^1
106^1

110.18
110^6
11005
110.05
110.05

40%
(7)

87.61
87.94
8858
89.42
90.16

82. 11
82. 11
82.11
82.11
82.11

85.48
8536
8535
8535
8535

50%
(8)

72.79
73. 12
73.76
74.60
7534

6729
6729
6729
6729
6729

70.67
70.54
70.54
70.54
70.54

60%
(9)

62.91
632S
63.89
64.72
65.46

57.41
57.41
57.41
57.41
57.41

60.79
60.66
60A6
60AA
60.66

za&
no)

55SS
56. 19
56A3
57A6
58.41

5036
5036
5036
5036
5036

53.73
53.61
53.60
53.60
53.60

80%
(11)

50.56
50. 90
51.54
52. 37
53. 11

45.06
45.06
45.06
45. 06
45.06

48.44
48.32
48. 31
48.31
48.31

90%
(12)

46. 44
46. 78
47.42
48. 25
49.00

40. 95
40.95
40.95
40. 95
40.95

44.32
44.20
44. 19
44. 19
44.19

1991
1996
2001
2006
2010

1991
19%
2001
2006
2010

1991
1996
2001
2006
2010
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GENERAL SCREENING ANALYSIS

The following graphs show cross-over points for various
combinations "of" new resources. The cross-over point is the capacity
factor at which one resource beconies a more cost effective choice
than" another resource. The graphs provide comparisons for different
combinations of resources, for different inservice dates, and for^
different external cost levels. The four external cost levels, in $/ton,
are as follows:

Level 1
Level 2
Level 3
Level 4

S02
1000
2000
2000
2000

NOx
100

4000
4000
4000

TSP
200

3000
3000
3000

C02
5

0

10
30

The graphs are as follows:

For Geothermal, Hunter 4, and CCCT at 3 different levels of
gas costs:
Total Estimated Costs with 1996 Inservice - No
Total Estimated Costs with 2001 Inservice - No External Cost
Total Estimated Costs with 2010 Inservice - No External Cost

For Geothermal, Hunter 4, CCCT, Cogeneration, and Wind at
26% and 30% CF:
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 2001 Inservice
Total Estimated Costs with 2010 Inservice

- No External Cost
- External Cost Level 1
- External Cost Level 2
- External Cost Level 3
- External Cost Level 4
- No External Cost
- No External Cost
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Baseload ResniirFes; For CCCT, Hunter
Geothermal, AFB Coal, and IGCC Coal:
Total Estimated Costs with 1996 Inservice -
Total Estimated Costs with 1996 Inservice -
Total Estimated Costs with 1996 Inservice -
Total Estimated Costs with 1996 Inservice -
Total Estimated Costs with 1996 Inservice -
Total Estimated Costs with 2001 Inservice -
Total Estimated Costs with 2001 Inservice -
Total Estimated Costs with 2001 Inservice -
Total Estimated Costs with 2001 Inservice -
Total Estimated Costs with 2001 Inservice -
Total Estimated Costs with 2010 Inservice -
Total Estimated Costs with 2010 Inservice -
Total Estimated Costs with 2010 Inservice -
Total Estimated Costs with 2010 Inservice -
Total Estimated Costs with 2010 Inservice -

4, Wyodak 2,

Peaking Resources: For (single cycle)
Solar at two different cost levels:
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 1996 Inservice
Total Estimated Costs with 2001 Inservice
Total Estimated Costs with 2001 Inservice
Total Estimated Costs with 2001 Inservice
Total Estimated Costs with 2001 Inservice
Total Estimated Costs with 2001 Inservice
Total Estimated Costs with 2010 Inservice
Total Estimated Costs with 2010 Inservice
Total Estimated Costs with 2010 Inservice
Total Estimated Costs with 2010 Inservice
Total Estimated Costs with 2010 Inservice

No External Cost
External Cost Level 1
External Cost Level 2
External Cost Level 3
External Cost Level 4

No External Cost
External Cost Level 1
External Cost Level 2
External Cost Level 3
External Cost Level 4
No External Cost
External Cost Level 1
External Cost Level 2

External Cost Level 3
External Cost Level 4

CT, CCCT, and Luz

- No External Cost
- External Cost Level 1
- External Cost Level 2
- External Cost Level 3
- External Cost Level 4
- No External Cost
- External Cost Level 1
- External Cost Level 2
- External Cost Level 3
- External Cost Level 4
- No External Cost
- External Cost Level 1
- External Cost Level 2
- External Cost Level 3
- External Cost Level 4
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Total Estimated Costs with 1996 Inservice - No External Cost -

Ln
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20% 3C% 40% 50% 60%

Annual Capacity Factor
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70% 80% 90%

Geotherinal

Hunter 4

CCCT Base Gas

CCCT High Gas

CCCT Gas Sens.

Total Estimated Costs with 1996 Inservice - No External Cost - in Total 1991 $/kW Year

Annual Ca acit Factor

^10% 20% 30% 40% 50% 60%

Geothermal

Hunter 4

CCCT - Base Gas

CCCT - High Gas
CCCT - High Gas Sens.

386
-181
112
116
119

388
191
135
143
149

391
201
159
170
179

394
212
182
198
210

396
222
205
225
240

399
232
228
252
270

70%

402
242
252
279
300

80%

404
252
275
306
331

90%

407
263
298
334
361

Nota : Real Levelized 1991 $'s/kW year. No External Costs.



Total Estimated Costs with 2001 Inservice - No External Cost -
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20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

Geothermal

Hunter 4

CCCT Base Gas

CCCT High Gas

CCCT Gas Sens.

Total Estimated Costs with 2001 Inservice - No External Cost - in Total 1991 $/kW Year

Annual Ca acit Factor

J0% 20% 30% 40% 50% 60%

Geothermal

Hunter 4

CCCT - Base Gas
CCCT - High Gas
CCCT - High Gas Sens.

386
181
114
119
125

388
191
140
149
161

391
201
166
179
197

394
212
191
209
233

396
222
217
239
269

399
232
243
269
305

70%

402
242
268
299
341

80%

404
252
294
329
377

90%

407
263
320
359
413

Note : Real Levelized 1991 $'s/kW year. No External Costs.



Total Estimated Costs with 2010 Inservice - No External Cost -

Ln
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^ 300
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10%
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20% 30% 40% 50% 60% 70% 80% 90%

Annual Capacity Factor

Geotherinal

Hunter 4

CCCT Base Gas " CCCT Gas Sens.

CCCT High Gas

Total Estimated Costs with 2010 Inservice - No External Cost - in Total 1991 $/kW Year

Annual Ca acit Factor

Geothermal

Hunter 4

CCCT - Base Gas

CCCT - High Gas
CCCT - High Gas Sens.

10%

386
181
116
121
137

20%

388
191
-144
153
185

30%

391
201
171
185
233

40%

394
212
199
217
281

50%

396
222
226
249
329

60%

399
232
254
282
377

70%

402
242
281
314
425

80%

404
252
309
346
473

90%

407
263
336
378
521

Note : Real Levelized 1991 $'s/kW year. No External Costs.



Total Estimated Costs with 1996 Inservice - No External Cost -

80

70 -

60
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20% 30% 40% 50% 60% 70% 80% 90%

Annual Capacity Factor

Geothermal

Hunter 4

CCCT

Cogeneration

Wind-26% Annual CF

Wind-30% Annual CF

Total Estimated Costs with 1996 Inservice - No External Cost - in Total 1991$/MWh

Geotherinal

Hunter 4

CCCT
Cogeneration
Wind-26% Annual CF
Wind-30% Annual CF

10%

440
207
128
145
54
49

20%

222
109
77
84
54
49

30%

149
77
60
63
54
49

Annual Ca

40%

112
60
52
53
54
49

acit Factor

50%

90
51
47
46
54
49

60%

76
44
43
42
54
49

70%

65
39
41
39
54
49

80%

58
36
39
37
54
49

90%

52
33
38
35
54
49

Note : Real Levelized 1991 $'s/MWh, Base Gas Assumptions, No External Costs.



Total Estiinated Costs with 1996 Inservice - External Cost Level 1 -

80

70

60
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<ft

a so

40
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'»4

10% 20% 30% 40% 50% 60% 70% 80% 90%

Annual Capacity Factor

Geothermal

Hunter 4

CCCT

Cogeneration

Wind-26% Annual CF

Wind-30% Annual CF

Total Estimated Costs with 1996 Inservice - External Cost Level 1 - in Total 1991$/MWh

Annual Ca acit Factor

10% 20% 30% 40% 50% 60%

Geothermal

Hunter 4

CCCT
Cogeneration
Wind-26% Annual CF
Wind-30% Annual CF

440
213
130
147
54
49

222
116
79
85
54
49

149
83
63
64
54
49

112
67
54
54
54
49

90
57
49
48
54
49

76
51
46
44
54
49

70%

65
46
43
41
54
49

80%

58
43
41
39
54
49

90%

52
40
40
37
54
49

Note : Real Levelized 1991 $'s/MWh, Base Gas Assum tions, External Cost Level 1



Total Estimated Costs with 1996 Inservice - External Cost Level 2 -
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20% 30% 40% 50% 60% 70%

Annual Capacity Factor

80% 90%

Geothermal

Hunter 4

CCCT

Cogeneration

Wind-26% Annual CF

Wind-30% Annual CF

Total Estimated Costs with 1996 Inservice - External Cost Level 2 - in Total 1991$/MWh

Geothermal

Hunter 4

CCCT
Cogeneration
Wind-26% Annual CF
Wind-30% Annual CF

10%

440
218
128
147
54
49

20%

222
120
78
85
54
49

30%

149
88
61
65
54
49

Annual Ca acit Factor

40%

112
72
52
54
54
49

50%

90
62
47
48
54
49

60%

76
55
44
44
54
49

70%

65
51
41
41
54
49

80%

58
47
40
39
54
49

90%

52
45
38
37
54
49

Note : Real Levelized 1991 $'s/MWh, Base Gas Assumptions, External Cost Level 2.



Total Estimated Costs with 1996 Inservice - External Cost Level 3 -

Ln
\B

80

70

60

S 50

40

30

10%

\.

20%

""".","llll

"".">lii»T">-

"""""""""""""""".".... ""..."...""""""""

30% 40% 50% 60% 70% 80%

Annual Capacity Factor

90%

Geothermal

Hunter 4

CCCT

Cogeneration

Wind-26% Annual CF

Wind-30% Annual CF

Total Estimated Costs with 1996 Inservice - External Cost Level 3 - in Total 1991$/MWh

Annual Ca acit Factor

W% 20% 30% 40% 50% 60%

Geotherinal

Hunter 4

CCCT
Cogeneration
Wind-26% Annual CF
Wind-30% Annual CF

440
229
133
150
54
49

222
131
82
88
54
49

149
99
65
68
54
49

112
82
57
57
54
49

90
73
52
51
54
49

76
66
48
47
54
49

70%

65
61
46
44
54
49

80%

58
58
44
42
54
49

Note : Real Levelized 1991 $'s/MWh, Base Gas Assum tions. External Cost Level 3.

90%

52
55
43
40
54
49



Total Estimated Costs with 1996 Inservice - External Cost Level 4 -
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40

30

0^
0

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

Geothennal

Hunter 4

"."" CCCT

"*. Cogeneration

Wind-26% Annual CF

Wind-30% Annual CF

Total Estimated Costs with 1996 Inservice - External Cost Level 4 - in Total 1991$/MWh

Geothermal

Hunter 4

CCCT
Cogeneration
Wind-26% Annual CF
Wind-30% Annual CF

10%

440
250
141
156

54
49

20%

222
153
91
94
54
49

30%

149
120
74
74
54
49

Annual Ca acit Factor

40% 50% 60%

112
104
66
63
54
49

90
94
61
57
54
49

76
88
57
53
54
49

70%

65
83
55
50
54
49

80%

58
80
53
48
54
49

90%

52
77
52
46
54
49

Note : Real Levelized 1991 $'s/MWh, Base Gas Assumptions, External Cost Level 4.



Total Estimated Costs with 2001 Inservice - No External Cost -
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40% 50% 60% 70% 80% 90%

Annual Capacity Factor

Geothermal

Hunter 4

CCCT

Cogeneration

" Wind-26% Annual CF

Wind-30% Annual CF

Total Estimated Costs with 2001 Inservice - No External Cost - in Total 1991$/MWh

Annual Ca aci Factor

Geothermal

Hunter 4

CCCT
Cogeneration
Wind-26% Annual CF
Wind-30% Annual CF

10%

440
207
130
148
54
49

20%

222
109
80
86
54
49

30%

149
77
63
65
54
49

40%

112
60
55
55

54
49

50%

90
51
50
49
54
49

60%

76
44
46
44
54
49

70%

65
39
44
41
54
49

80%

58
36
42
39
54
49

90%

52
33
41
38
54
49

Note : Real Levelized 1991 $'s/MWh, Base Gas Assum tions, No External Costs.



Total Estimated Costs with 2010 Inservice - No External Cost -
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20% 30% 40% 50% 60% 70% 80% 90%

Annual Capacity Factor

Geothermal

Hunter 4

"..". CCCT

"" Cogeneration

Wind-26% Annual CF

Wind-30% Annual CF

Total Estimated Costs with 2010 Inservice - No External Cost - in Total 1991$/MWh

Annual Ca acit Factor

10% 20% 30% 40% 50% 60%

Geothermal

Hunter 4

CCCT
Cogeneration
Wind-26% Annual CF
Wind-30% Annual CF

440
207
133
149

54
49

222
109
82
87
54
49

149
77
65
67
54
49

112
60
57
56
54
49

90
51
52
50
54
49

76
44
48
46
54
49

70%

65
39
46
43
54
49

80%

58
36
44
41
54
49

90%

52
33
43
39
54
49

Note : Real Levelized 1991 $'s/MWh, Base Gas Assumptions, No External Costs.
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10% 20% 30% 40% 50%

Annual Capacity Factor
60%

-CCCT
Hunter 4

""". Wyodak 2

T"w°uttdc"BW'B"9->« "»".«-No B»^.,
Geothermal

CCCT
Hunter 4
Wyodak 2
Geotherma]
APB Coal
IGCC

J0%

112
181
208
386
259
272

20%

135
19]
216
388
272
284

Note : Raal LsyBlized

30%

159
201
224
391
286
296

Cost-in Total 1991 $/w,
Annu al ca acit Factor

40%

182
212
232
394
299
308

50% 60%

205
222
241
396
313

199'^. e.. s.e0:°^,,^

228
232
249
399
326
332

No External Costs

70% 80% 90%

AFB Coal

%%

252
242
257
402
340
345

IGCC

80%

275
252
265
404
354
357

90%

298
263
274
407
367
369
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IGCC

CCCT
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Geothermal
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264
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20%
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Note ;

139
202
228
388
283
293

40%

.' fteal 1-evelfeed

164
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50%

year
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266
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313
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316
314
328
407
415
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40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CCCT Hunter 4 ","" Wyodak 2 *~" Geothermal AFB Coal IGCC

Total Estimated Costs with 1996 Inservice - External Cost Level 2 - in Total 1991 $/kW year
Annual Ca adt Factor

10% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

112
191
218
386
263
273

136
211
237
388
279
286

159
231
255
391
297
300

183
251
273
394
313
313

207
271
292
396
331
326

230
291
311
399
348
339

70%

254
311
329
402
365
354

80%

277
331
347
404
383
367

90%

301
352
366
407
399
380

Note : Real Levelized 1991 $'s/kW year. Base Gas Assumptions, External Cost Level 2.



Total Estimated Costs with 1996 Inservice - External Cost Level 3 -
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

- CCCT Hunter 4 ,""" Wyodak 2 ~" Geothermal AFB Coal IGCC

Total Estimated Costs with 1996 Inservice - External Cost Level 3 - in Total 1991 $/kW year
Annual Ca adt Factor

J0% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

116
200
229
386
272
282

144
230
257
388
298
304

171
259
286
391
325
326

199
289
314
394
351
348

226
318
344
396
378
370

254
348
373
399
404
391

70%

281
377
401
402
431
414

80%

309
406
430
404
458
436

Note : Real Levelized 1991 $'s/kW year. Base Gas Assumptions, External Cost Level 3.

90%

336
436
460
407
484
458



Total Estimated Costs with 1996 Inservice - External Cost Level 4 -
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

- CCCT Hunter 4 Wyodak 2 "" Geothermal AFB Coal IGCC

Total Estimated Costs with 1996 Inservice - External Cost Level 4 - in Total 1991 $/kW year
Annual Ca adt Factor

10% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

124
219
249
386
291
299

159
267
299
388
336
338

195
315
348
391
382
378

230
364
397
394
426
417

265
413
448
396
472
456

300
461
497
399
517
495

70%

336
509
546
402
563
536

80%

371
557
596
404
609
575

90%

406
606
646
407
654
614

Note : Real Levelized 1991 $'s/kW year. Basa Gas Assumptions, External Cost Level 4.
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Total Estimated Costs with 2001 tnservice.
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70% 80% 90%

AFB Coal

J0%
CCCT
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Wyodak 2
Geothermal
APB Coal
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20%
NOEXternalcost-in ̂ .991^ year

Annual Ca acit Factor
H4
181
208
386
259
272

140
191
216
388
273
285

Note : Raal Levefeed

30%

166
201
224
391
288
298

40%

191
212
232
394
302
310

50% 60%

217
222
241
396
316

w1vs/kvvvea'-B-^^

243
232
249
399
330
336

No External Costs.

70%

268
242
257
402
344
348

IGCC

80%

294
252
265
404
358
361

90%

320
263
274
407
372
374
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20%
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203
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256
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402
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80%

310
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313
404
401
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90%
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314
328
407
420
434
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

- CCCT Hunter 4 ""." Wyodak 2 .~ Geothermal AFB Coal IGCC

Total Estimated Costs with 2001 Inservice - External Cost Level 3 - in Total 1991 $/kW year
Annual Ca adt Factor

10% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

118
200
228
386
272
282

148
230
257
388
299
305

178
259
286
391
327
327

208
289
315
394
354
350

238
318
344
396
381
373

268
348
373
399
408
395

70%

298
377
402
402
435
418

80%

327
406
430
404
462
440

90%

357
436
459
407
490
463

Note : Real Levelized 1991 $'s/RW year. Base Gas Assumptions, External Cost Level 3.



Total Estimated Costs with 2001 Inservice - External Cost Level 4 -
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

- CCCT Hunter 4 .""" Wyodak 2 ~" Geothermal AFB Coal IGCC

Total Estimated Costs with 2001 Inservice - External Cost Level 4 - in Total 1991 $/kW year
Annual Ca acit Factor

10% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

126
219
249
386
291
300

164
267
299
388
337
339

202
316
348
391
383
379

239
364
398
394
429
419

277
412
447
396
475
459

315
461
497
399
521
499

70%

352
509
547
402
567
539

80%

390
557
596
404
613
579

90%

428
605
646
407
659
619

Note : Real Levelized 1991 $'s/kW yr, Bass Gas Assumptions, Extarnal Cost Level 4.
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60%
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Total Estimated
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Wyodak 2
Geothermal
AFB Coal
IGCC

Hunfei 4
"."" Wyodak 2

Geothermal

cl"S.M:h2°M'mervic-NO--"-"..."
Annual Ca acit FactorJ0%

116
181
208
386
261
274

20%

144
191
216
388
276
288

N°te .. Real Leveled

30%

171
201
224
391
292
302

40%

199
212
232
394
308
316

50% 60%

226
222
241
396
323

199l$'s/kw--c:L^,^

254
232
249
399
339
344

  
External Costs.

70% 80% 90%

AFB Coal

70%

281
242
257
402
354
358

IGCC

80%

309
252
265
404
370
372

90%

336
263
274
407
386
386



Total Estimated Costs with 2010 Inservice - External Cost Level 1 -
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

- CCCT Hunter 4 ,""" Wyodak 2 - Geothermal AFB Coal IGCC

Total Estimated Costs with 2010 Inservice - External Cost Level 1 - in Total 1991 $/kW year
Annual Ca acit Factor

10% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

118
187
214
386
266
278

148
203
228
388
287
297

177
218
242
391
308
315

206
234
256
394
329
334

236
250
271
396
350
352

265
266
285
399
371
371

70%

295
282
299
402
392
390

80%

324
298
313
404
412
408

90%

354
314
328
407
433
427

Note : Real Levelized 1991 $'s/kW year. Base Gas Assumptions, External Cost Level 1.



Total Estimated Costs with 2010 Inservice - External Cost Level 2 -
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10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

- CCCT Hunter 4 ....... Wyodak 2 ~~ Geothermal AFB Coal IGCC

Total Estimated Costs with 2010 Inservice - External Cost Level 2 - in Total 1991 $/kW year
Annual Ca acit Factor

J0% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

116
191
218
386
264
275

144
211
236
388
283
290

172
231
255
391
303
306

200
251
273
394
322
321

228
271
292
396
341
336

255
291
311
399
360
352

70%

283
311
329
402
380
367

80%

311
331
348
404
399
382

90%

339
351
366
407
418
397

Note : Real Levelized 1991 $'s/kW year. Base Gas Assumptions, External Cost Level 2.
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Total Estimated Costs with 2010 Inservice - External Cost Level 3 -
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CCCT Hunter 4 ..... Wyodak 2 ."' Geothermal AFB Coal IGCC

Total Estimated Costs with 2010 Inservice - External Cost Level 3 - in Total 1991 $/kW year
Annual Ca adt Factor

10% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

120
200
228
386
274
284

152
230
257
388
302
308

184
259
286
391
331
332

215
289
315
394
360
356

247
318
344
396
388
380

279
348
373
399
417
404

70%

310
377
402
402
445
427

80%

342
406
430
404
474
451

90%

374
436
459
407
503
475

Note : Real Levelized 1991 $'s/kW year. Base Gas Assumptions, External Cost Level 3.



Total Estimated Costs with 2010 Inservice - External Cost Level 4 -
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

- CCCT Hunter 4 .. "." Wyodak 2 .". Geothermal AFB Coal IGCC

Total Estimated Costs with 2010 Inservice - External Cost Level 4 - in Total 1991 $/kW year
Annual Ca adt Factor

J0% 20% 30% 40% 50% 60%

CCCT
Hunter 4

Wyodak 2
Geothermal

AFB Coal
IGCC

128
219
249
386
293
301

168
267
299
388
340
342

207
316
348
391
387
384

247
364
398
394
435
425

286
412
447
396
482
466

325
461
497
399
530
507

70%

365
509
547
402
577
549

80%

404
557
596
404
625
590

90%

444
605
646
407
672
631

Note : Real Levelizad 1991 $'s/kW year. Base Gas Assumptions, External Cost Level 4.



Total Estimated Costs with 1996 Inservice - No External Cost -
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30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT "~ Luz Solar - 2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 1996 Inservice - No External Cost - in Total 1991 $/kW Year

CT
CCCT
Luz Solar-2200/kW
Luz Solar-1800/kW

10%

74
112
231
190

20%

110
135
231
190

30%

145
159
231
190

Annual Ca acit Factor

40% 50% 60%

180
182
260
219

215
205
288
247

250
228
317
276

70%

286
252
345
304

80%

321
275
374
333

90%

356
298
403
361

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, No External Costs.



Total Estimated Costs with 1996 Inservice - External Cost Level 1 -
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30% 40% 50% 60%

Annual Capacity Factor

70%

.. ^'.ii:'

80% 90%

CT CCCT Luz Solar - 2200/kW "" Luz Solar - 1800/kW

Total Estimated Costs with 1996 Inservice - External Cost Level 1 - in Total 1991 $/kW Year

Annual Ca acit Factor
W% 20% 30% 40% 50% 60%

CT
CCCT
Luz Solar - 2200/kW
Luz Solar-1800/kW

77
114
232
191

115
139
233
192

153
164
233
192

191
190
263
221

229
215
292
251

267
240
321
280

70%

306
266
350
309

80%

344
291
379
338

90%

382
316
408
367

Note : Real Levellzed 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 1.



Total Estimated Costs with 1996 Inservice - External Cost Level 2 -
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150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT - Luz Solar - 2200/kW . .. Luz Solar - 1800/kW

Total Estimated Costs with 1996 Inservice - External Cost Level 2 - in Total 1991 $/kW Year

CT
CCCT
Luz Solar-2200/kW
Luz Solar-1800/kW

10%

75
112
232
191

20%

110
136
233
192

30%

146
159
234
193

Annual Ca acit Factor

40% 50% 60%

182
183
263
222

217
207
292
251

253
230
322
280

70%

289
254
351
310

80%

324
277
380
339

90%

360
301
409
368

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 2.



Total Estimated Costs with 1996 Inservice - External Cost Level 3 -
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10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT Luz Solar - 2200/kW . " Luz Solar - 1800/kW

Total Estimated Costs with 1996 Inservice - External Cost Level 3 - in Total 1991 $/kW Year

CT
CCCT
Luz Solar-2200/kW
Luz Solar - 1800/kW

10%

80
116
234
192

20%

122
144
236
194

30%

163
171
238
196

Annual Ca acit Factor

40% 50% 60%

204
199
268
227

246
226
299
258

287
254
329
288

70%

328
281
360
319

80%

369
309
390
349

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 3.

90%

411
336
421
380



Total Estimated Costs with 1996 Inservice - External Cost Level 4 -
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00
(S3

150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT mm Luz Solar - 2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 1996 Inservice - External Cost Level 4 - in Total 1991 $/kW Year

CT
CCCT
Luz Solar - 2200/kW
Luz Solar - 1800/kW

J0%

92
124
236
195

20%

144
159
241
199

30%

197
195
245
204

Annual Ca acit Factor

40% 50% 60%

249
230
278
237

302
265
312
270

354
300
345
303

70%

407
336
378
337

80%

460
371
411
370

90%

512
406
444
403

Note : Raal Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 4.



Total Estimated Costs with 2001 Inservice - External Cost Level 1 -
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Annual Capacity Factor
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70% 80% 90%

CT CCCT Luz Solar - 2200/kW . . Luz Solar - 1800/kW

Total Estimated Costs with 2001 Inservice - External Cost Level 1 - in Total 1991 $/kW Year
Annual Ca acit Factor

J0% 20% 30% 40% 50% 60% 70%

CT
CCCT
Luz Solar - 2200/kW
Luz Solar - 1800/kW

81
116
232
191

122
144
233
192

164
172
233
192

205
199
266
224

247
227
298
257

288
254
330
289

329
282
363
321

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 1.

80%

371
310
395
354

90%

412
337
427
386



Total Estimated Costs with 2001 Inservice - No External Cost -
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00
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10% 20%
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30% 40% 50% 60% 70% 80%

Annual Capacity Factor

90%

CT CCCT m~" Luz Solar - 2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 2001 Inservice - No External Cost - in Total 1991 $/kW Year

Annual Ca acit Factor

10% 20% 30% 40% 50% 60%

CT
CCCT
Luz Solar-2200/kW
Luz Solar-1800/kW

78
114
231
190

116
140
231
190

155
166
231
190

194
191
263
222

232
217
295
253

271
243
326
285

70%

310
268
358
317

80%

348
294
390
348

90%

387
320
421
380

Note : Real Levelized 1991 $'s/kW yr. Base Gas Assumptions, No External Costs.



Total Estimated Costs with 2001 Inservice - External Cost Level 2 -
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10% 20%

wvxivfy-'"

30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT - CCCT Luz Solar - 2200/kW . ." Luz Solar - 1800/kW

Total Estimated Costs with 2001 Inservice - External Cost Level 2 - in Total 1991 $/kW Year

Annual Ca acit Factor

10% 20% 30% 40% 50%

CT
CCCT
Luz Solar - 2200/kW
Luz Solar - 1800/kW

78
115
232
191

117
141
233
192

156
167
234
193

40%

195
193
266
225

234
218
299
257

60%

274
244
331
290

70%

313
270
363
322

80%

352
296
396
354

90%

391
322
428
387

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 2.



Total Estimated Costs with 2001 Inservice - External Cost Level 3 -
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C7\

150

10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT "~ Luz Solar - 2200/kW "" Luz Solar - 1800/kW

Total Estimated Costs with 2001 Inservice - External Cost Level 3 - in Total 1991 $/kW Year

Annual Ca acit Factor

10% 20% 30% 40% 50% 60%

CT
CCCT
Luz Solar-2200/kW
Luz Solar - 1800/kW

84
118
234
192

129
148
236
194

173
178
238
196

218
208
271
230

263
238
305
264

307
268
339
297

70%

352
298
372
331

80%

397
327
406
365

90%

441
357
440
398

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 3.



Total Estimated Costs with 2001 Inservice - External Cost Level 4 -

450

400

00
.^

350
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I 300
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s

250

200 ..»».,

150
10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT Luz Solar-2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 2001 Inservice - External Cost Level 4 - in Total 1991 $/kW Year

CT
CCCT
Luz Solar-2200/kW
Luz Solar-1800/kW

10%

95
126
236
195

20%

151
164
241
199

30%

207
202
245
204

Annual Ca acit Factor

40% 50% 60%

263
239
282
240

319
277
318
277

375
315
354
313

70%

431
352
390
349

80%

487
390
426
385

90%

543
428
463
421

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 4.



Total Estimated Costs with 2010 Inservice - No External Cost -
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30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT - Luz Solar - 2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 2010 Inservice - No External Cost - in Total 1991 $/kW Year

CT
CCCT
Luz Solar - 2200/kW
Luz Solar - 1800/kW

10%

80
116
231
190

20%

122
144
231
190

30%

163
171
231
190

Annual Ca acit Factor

40% 50% 60%

204
199
265
224

245
226
299
258

287
254
333
292

70%

328
281
367
326

80%

369
309
401
360

90%

411
336
435
394

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, No External Costs.



Total Estimated Costs with 2010 Inservice - External Cost Level 1 -

00
^0
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, w
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30%

.
/ .^':'""

...f*'

40% 50% 60%

Annual Capacity Factor

70%

.,,;,y'--'yf'v
yffef'
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80% 90%

CT CCCT "- Luz Solar - 2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 2010 Inservice - External Cost Level 1 - in Total 1991 $/kW Year

10% 20%

CT
CCCT
Luz Solar-2200/kW
Luz Solar-1800/kW

83
118
232
191

127
148
233
192

30%

171
177
233
192

Annual Ca acit Factor

40% 50% 60%

216
206
268
227

260
236
303
262

304
265
337
296

70%

348
295
372
331

80%

392
324
407
366

90%

436
354
441
400

Note : Real Levelized 1991 $'s/RW yr, Base Gas Assumptions, External Cost Level 1.



Total Estimated Costs with 2010 Inservice - External Cost Level 2 -
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,.«.""'."'
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10% 20% 30% 40% 50% 60%

Annual Capacity Factor

70% 80% 90%

CT CCCT - Luz Solar - 2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 2010 Inservice - External Cost Level 2 - in Total 1991 $/kW Year

CT
CCCT
Luz Solar - 2200/kW
Luz Solar-1800/kW

10%

81
116
232
191

20%

123
144
233
192

30%

164
172
234
193

Annual Ca acit Factor

40% 50% 60%

206
200
269
227

248
228
303
262

289
255
338
297

70%

331
283
373
332

80%

373
311
408
366

90%

414
339
442
401

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 2.



Total Estimated Costs with 2010 Inservice - External Cost Level 3 -
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Annual Capacity Factor

70% 80% 90%

CT CCCT "". Luz Solar - 2200/kW Luz Solar - 1800/kW

Total Estimated Costs with 2010 Inservice - External Cost Level 3 - in Total 1991 $/kW Year

CT
CCCT
Luz Solar - 2200/kW
Luz Solar-1800/kW

10%

86
120
234
192

20%

134
152
236
194

30%

181
184
238
196

Annual Ca acit Factor

40% 50% 60%

228
215
274
232

276
247
310
269

323
279
346
305

70%

370
310
382
341

80%

418
342
418
377

90%

465
374
454
413

Note : Real Levelized 1991 $'s/RW yr, Base Gas Assumptions, External Cost Level 3.



Total Estimated Costs with 2010 Inservice - External Cost Level 4 -
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Annual Capacity Factor

70% 80% 90%

CT CCCT Luz Solar - 2200/kW ". Luz Solar - 1800/kW

Total Estimated Costs with 2010 Inservice - External Cost Level 4 - in Total 1991 $/kW Year

CT
CCCT
Luz Solar-2200/kW
Luz Solar - 1800/kW

10%

98
128
236
195

20%

156
168
241
199

30%

215
207
245
204

Annual Ca acit Factor

40% 50% 60%

274
247
284
243

332
286
323
281

391
325
361
320

70%

449
365
400
359

80%

508
404
438
397

Note : Real Levelized 1991 $'s/kW yr, Base Gas Assumptions, External Cost Level 4.

90%

567
444
477
436
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LOAD FORECASTING " METHODOLOGY

INTRODUCTION

The development of a long range electricity sales forecast is one first step towards

developing a least cost plan. The sales forecast estimates how much electricity retail

customers (this includes interruptible and regular sales for resale customers) will

require in the next twenty years. Utilities must evaluate their business over a twenty

year planning horizon in order to make efficient least cost resource decisions involving

supply and demand side options that can, in many instances, take many years to

construct or develop. This chapter describes the methodology used in developing

electricity sales forecasts and supporting economic and demographic forecasts.

Economic and demographic assumptions are major factors influencing the forecasts of

electricity sales. Absent other changes, demand for electricity will parallel other

regional economic activities. However as we have seen historically, this relationship

will be modified by changes in the price of electricity, the price and availability of

competing fuels, changes in the composition of economic activity, the level of conser-

vation activity, and the rate at which buildings and energy using appliances are

replaced.
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The forecasting process can be thought of as a model that relates information "inputs"
and produces "outputs". A range of values for certain variables are input into the
forecasting model to produce a range of forecasts.

Recognizing that the future is highly uncertain, four separate forecasts have been

developed to bound this uncertainty. These four separate forecasts are referred to as:

low, medium-low, medium-high, and high. The high and the low forecasts are

designed to bound the forecast in such a way that the likelihood of the future unfold-

ing outside the range is highly unlikely. (In this context, "highly unlikely" refers to a

90% confidence level - i. e. there is a one in ten chance that future long-term economic

growth will lie outside the bounds of the high and low forecasts. ) The purpose of this

approach is to develop a flexible resource strategy that provides an adequate supply

of electricity at the lowest cost. The risks are twofold: the risk of not having an
adequate supply of electricity, and the risk of being saddled with expensive invest-
ments in unnecessary resources.

The Company has utilized three of Data Resource's (DRI) long term forecasts of the

US economy - the Optimistic, Trend, & Pessimistic forecasts - in developing the four

forecasts described above. The Company believes that DRI's forecasts encompass

wide range of National forecasts which allow resource decisions to be adequately

tested. Further enhancements are made by combining these national ranges with

regional ranges. The medium high and medium low forecasts combine the National
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Trend forecast with regional economic forecasts, in which, compared to historic

patterns, the regional economy grows faster (slower) than historically. The High (Low)

forecasts differ from the Medium High (Medium Low) forecasts by replacing the Trend

forecast with the Optimistic (Pessimistic) forecasts. The inputs which generate the

forecasts are not from one particular historical period, but reflect a consistent set of

inputs which could occur in the future. No point forecast can ever be exactly correct

in projecting the future and it is important not to dwell on whether the forecast is

perfect. Rather it is the range of forecasts that are more important and the belief that

they will encompass a wide enough range of uncertainty to test the Company's
resource strategies.

The forecast range technique is similar to the one developed and used by the Pacific

Northwest Power Planning Council. Like the Regional Council, the Company believes

that, in the long term, the most probable range of forecasts is bounded by the
medium-low and medium-high forecasts.

The forecast at sales level prepared by Padficorp Electric Operations (PEG) as part of
the Least Cost Planning Process is an annual forecast for each of the residential.

commercial, industrial, irrigation, and "other" customer classes. The forecast is derived

from a 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. Both Idaho
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and Wyoming are served by both the Pacific & Utah Divisions of the Company.

Forecasts of economic and demographic variables, such as employment, population,

and income are produced for each of the nine zones and the results are used as

inputs into the electricity sales forecasting models. The system wide forecast for each

level (high, medium-high, medium-low and low) is the sum of the nine zonal forecasts.

For example, the "high" electricity sales forecast of Pacificorp equals the sum of the

"high" forecasts for all nine zones.

Two basic forecasting methods are used to predict sales: a combined econo-

metric/end-use analysis of the residential and commercial models, and an econo-

metric forecast of the remaining customers groups. After the annual sales forecast

has been completed, a monthly system input energy and peak forecast is prepared

for each of the nine zones, the Pacific & Utah Divisions, and the Total Company. An

annual system input forecast is developed by adding estimates of system losses (the

amount of electricity lost between the point of generation and the customer) to the

sales forecasts results. The annual energy is broken into monthly data on the basis of

historic seasonal patterns. Historic load factors are used in developing monthly peak

forecasts. These monthly load factors are developed for each zone using merged

company data. As new resources (both supply and demand side) are added, these

load factors will change and these changes are reflected in the sales to customers

after resource decisions 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 four scenarios. That tables that give

average growth rates for employment and sales for the four scenarios at both the

sector and state levels. The next major section - Economics and Demographics -

has three subsections which describes the methodology used to generate the

Employment, Population, and Employment forecasts. The final major section - Energy

has six subsections, an introduction, and chapters describing the methodology used

to produce the Residential, Commercial, Industrial, and Other Sales forecasts, and the

Monthly System Peak and Energy Forecasts. The main part of the text concludes with

sections on Public Process, Statistical Philosophy and Anticipated Changes and

Enhancements. Following the main text are sections 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 employment forecasts show a wide range of results. In the medium high case,

total employment is expected to grow at an average rate of 2. 1% per year between

1990 and 2012. At this rate of growth, 1. 1 million employees (51, 000 per year) are

added to total employment. The majority of these new employees are added to the

non-basic employment category, indicating a continuing trend toward commercial and

service-related employment.

In the medium low case, over 734, 000 new employees are added to total employment

by 2012 as employment averages growth of 1. 4% over the forecast period. All of the

new growth is in the non-basic employment category, with three of the four basic

employment categories declining over the forecast interval. This trend is even more

obvious in the low forecast, in which, even though total employment grows by over

342, 000 employees, all four of the basic sectors decline over the twenty two years of
the forecast.

The sales forecast methodology resulted in four energy forecasts with 20 year growth

rates for energy of 0. 5 percent in the low case, 1. 7 percent in the medium-low case.

3. 1 percent in the medium-high case, and 4. 0 percent in the high case. The growth

rates for the summer and winter peaks are very similar. The growth is forecast to be

slightly higher in the early years, than the later years, and to be slightly higher for the
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Utah Division than for the Pacific Division. In absolute terms, the amount of energy

added during the forecast period varies from 373 MWa in the low case (almost zero

growth) to 5,929 MWa in the high case '(more than doubling the 1990 level). The

fastest growing component of retail sales varies between scenarios. In the low &

medium low scenarios, sales to residential customers grow the fastest. In the medium

high forecast, industrial sales grow the fastest, and in the high scenario, the commer-

cial sector is the fastest growing component of retail sales.

To reiterate, these four forecasts demonstrate the magnitude of uncertainty that is

faced'with regard to future retail sales. On the one hand, under the low case total

retail sales could be 5 percent higher (2 million Mwh) than they are today by the year

2012. On the other hand, under the high case total retail sales could more than

double (+ 126 percent) from the level they are today by the year 2012.

The first set of tables following give the Annual Average Rates of Growth for electricity

sales and employment by major sector for each of the four 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 four scenarios.
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Pacificorp - Ranpp 2 - High Sales Forecast

Average annual Rates of Growth (%)

Sales by Sector

Residential

1991 - 1996 3.6

1996 - 2001 3.7

2001 - 2006 3.5

2006 - 2011 3.6

Commercial

4.9

4.5

3.8

3.2

Industrial Other Total

5. 0 2. 4 4.5

4. 6 2. 3 4.2

3. 8 2. 0 3.7

2. 6 1. 6 3.0

1991 - 2001 3.7

2001 - 2011 3.6

4.7

3.5

4.8

3.2

2.4

1.8

4.4

3.3

1991 - 2011 4.1 4.0 4.0 2.1 3.9

Average Annual Rates of Growth (%)

Employment by Major Sector

Manufacturing Mining Agriculture Federal Basic Non-Basic Total
Government

1991

1996

2001

2006

1996

2001

2006

2011

2.6

1.6

0.7

0.4

2.8

3.5

3.8

3.9

0.9

0.8

0.5

0.4

(0. 5)

0.7

1.3

0.9

1.6

1.5

1.1

0.9

3.1

3.0

2.6

2.3

2.8

2.7

2.4

2.1

1991 - 2001

2001 - 2011

2.1

0.6

3.1

3.8

0.8

0.5

0.1

1.1

1.5

1.0

3.0

2.5

2.7

2.2

1991 - 2011 1.3 3.5 0.6 0.6 1.3 2.7 2.5
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Pacificorp - Ranpp 2 - Mediiua High Sales Forecast

Average Annual Rates o£ Growth (%)

Sales by Sector

Residential

1991 - 1996 2.5

1996 - 2001 2.7

2001 - 2006 2.7

2006 - 2011 3.0

Commercial

3.2

3.3

3.0

2.6

Industrial Other Total

3. 9 1. 9 3.3

3. 6 1. 9 3.2

3. 1 1. 6 2.9

2. 0 1. 3 2.4

1991 - 2001 2.6

2001 - 2011 2.8

3.3

2.8

3.8

2.5

1.9

1.5

3.3

2.6

1991 - 2011 2.7 3.0 3.2 1.7 2.9

Average Annual Rates of Growth (%)

Employment by Major Sector

Manufacturing Mining Agriculture Federal Basic Non-Basic Total
Government

1991

1996

2001

2006

1996

2001

2006

2011

2.1

1.2

0.4

0.1

2.2

3.0

3.5

3.8

0.6

0.5

0.3

0.2

(0. 9)

0.4

0.9

0.6

1.2

1.1

0.8

0.6

2.7

2.6

2.3

2.0

2.4

2.3

2.0

1.8

1991 - 2001

2001 - 2011

1.7

0.2

2.6

3.6

0.5

0.2

(0. 3)

0.8

1. 1 2.6

0. 7 2.2

2.3

1.9

1991 - 2011 0.9 3.1 0.4 0.2 0.9 2.4 2.1
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Pacificorp - Rampp 2 - Medium Low sales Forecast

Average Annual Rates of Growth (%)

Sales by Sector

Residential

1991 - 1996 1.4

1996 - 2001 1.1

2001 - 2006 1.7

2006 - 2011 2.4

Commercial

1.6

1.4

1.5

1.5

Industrial Other Total

2. 4 1. 1 1.9

1. 2 0. 8 1.5

1. 7 0. 8 1.5

0. 9 0. 8 1.4

1991 - 2001 1.3

2001 - 2011 2.0

1.5

1.5

1.8

1.1

0.9

0.8

1.5

1.5

1991 - 2011 1.6 1.5 1.5 0.9 1.5

Average Annual Rates of Growth (t)

Employment by Major Sector

Manufacturing Mining Agriculture Federal Basic Non-Basic Total
Government

1991 - 1996 1. 1 0.6

1996 - 2001 (0. 2) 0.4

2001 - 2006 (0. 2) 0.2

2006 - 2011 (0. 2) (0. 1)

0.1

(0. 2)

(0. 5)

0.1

(1. 1)

0.1

0.6

0.3

0.4

(0. 1)

0.0

0.0

2.1

1.7

1.7

1.7

1.8

1.4

1.4

1.4

1991 - 2001 0.5

2001 - 2011 (0. 2)

0.5

0.0

0.0

(0. 2)

(0. 5) 0. 2 1. 9 1.6

0. 5 0. 0 1. 7 1.4

1991 - 2011 0.2 0.2 (0. 1) 0.0 0. 1 1. 8 1.5
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Pacificorp - Rampp 2 - Low Sales Forecast

Average Annual Rates of Growth (%)

sales by sector

Residential

1991 - 1996 0.1

1996 - 2001 0.0

2001 - 2006 0.6

2006 - 2011 1.4

Corunercial

0.0

(0. 2)

(0. 1)

(0. 1)

Industrial Other Total

1. 0 0. 5 0.5

0. 5 0. 1 0.2

0. 4 0. 2 0.3

(0. 1) 0. 2 0.3

1991 - 2001 0.0

2001 - 2011 1.0

(0. 1)

(0. 1)

0.8

0.1

0.4

0.2

0.3

0.3

1991 - 2011 0.5 (0. 1) 0.4 0.3 0.3

Average Annual Rates of Growth (t)

Employment by Major Sector

Manufacturing Mining Agriculture Federal Basic Non-Basic Total
Government

1991 - 1996 (0. 1) (0. 8)

1996 - 2001 (1. 5) (1. 1)

2001 - 2006 (1. 5) (1. 4)

2006 - 2011 (1. 5) (1. 8)

(0. 3)

(0. 6)

(0. 9)

(0. 3)

(1. 4)

(0. 2)

0.4

0.0

(0. 5)

(1. 0)

(1. 0)

(0. 9)

1.4

1.0

1.0

1.0

1.0

0.7

0.7

0.8

1991 - 2001

2001 - 2011

(0. 8)

(1. 5)

(0. 9)

(1. 6)

(0. 5) (0. 8) (0. 7) 1. 2 0.9

(0. 6) 0. 1 (0. 9) 1. 0 0.7

1991 - 2011 (1. 2) (1. 3) (0.5 (0. 3) (0. 8) 1.1 0.8
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Pacificorp - Rampp 2 - Sales Forecast

Average Annual Rates of Qrowth (%)

Oregon Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

3.7

3.9

3.3

2.5

Medium High

2.5

2.7

2.5

1.9

Medium Low

1.3

0.6

1.2

1.4

Low

0.0

(0. 3:

0.1

0.5

1991 - 2001

2001 - 2011

3.8

2.9

2.6

2.2

0.9

1.3

(0.2

0.3

1991 - 2011 3.3 2.4 1.1 0.1

Average Annual Rates of Growth (%)

Washington Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

3.7

3.9

3.3

2.9

Medium High

2.6

2.8

2.4

2.1

Medium Low

1.8

1.3

1.3

1.5

Low

0.9

0.4

0.2

0.4

1991 - 2001

2001 - 2011

3.8

3.1

2.7

2.3

1.6

1.4

0.6

0.3

1991 - 2011 3.5 2.5 1.5 0.5
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Pacificorp - Rampp 2 - Sales Forecast

Average Annual Rates of Growth (%)

Idaho (Pacific Division) Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

5.7

5.6

4.8

4.3

Medium High

4.2

4.2

3.7

3.5

Medium Low

1.9

2.4

2.5

2.8

Low

0.7

0.7

0.5

0.7

1991 - 2001

2001 - 2011

5.6

4.5

4.2

3.6

2.2

2.6

0.7

0.6

1991 - 2011 5.1 3.9 2.4 0.7

Average Annual Rates of Growth (%)

Montana Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

3.9

4.7

4.3

3.9

Medium High

2.6

3.4

3.5

3.3

Medium Low

2.2

2.0

2.0

2.2

Low

0.4

0.9

0.7

0.9

1991 - 2001

2001 - 2011

4.3

4.1

3.0

3.4

2.1

2.1

0.6

0.8

1991 - 2011 4.2 3.2 2.1 0.7
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Pacificorp - Rampp 2 - sales Forecast

Average Annual Rates of Growth (%)

California Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

4.0

3.5

2.9

2.7

Medium High

2.4

2.1

1.9

1.8

Medium Low

1.2

0.8

0.7

1.1

Low

(0. 1)

(0. 6)

(0. 8)

(0. 5)

1991 - 2001

2001 - 2011

3.7

2.8

2.3

2.1

1.0

1.0

(0. 4)

(0. 5)

1991 - 2011 3.3 2.1 1.0 (0. 5)

Average Annual Rates of Growth (%)

Wyoming (Pacific Division) Sales

1991

1996

2001

2006

1996

2001

2006

2011

1991 - 2001

2001 - 2011

1991 - 2011

High

4.6

4.5

3.9

3.1

4.5

3.5

4.0

Medium High

3.4

3.4

3.0

2.4

3.4

2.7

3.1

Medium Low

2.1

1.6

1.4

1.0

1.9

1.2

1.5

LOW

0.7

0.6

0.2

(0. 3)

0.6

0.0

0.3
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Pacificorp - Rampp 2 - Sales Forecast

Average Annual Rates of Growth (%)

Idaho (Utah Division) Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

4.3

4.4

3.6

2.7

Medium High

3.8

4.0

3.2

2.3

Medium Low

2.6

1.0

0.7

0.7

Low

2.2

0.6

0.3

0.3

1991 - 2001

2001 - 2011

4.3

3.1

3.9

2.7

1.8

0.7

1.4

0.3

1991 - 2011 3.7 3.3 1.3 0.9

Average annual Rates of Growth (t)

Wyoming (Utah Division) Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

4.4

4.2

3.5

2.6

Medium High

3.0

2.8

2.4

1.7

Medium Low

2.1

1.5

1.3

0.7

Low

(0. 3)

0.3

0.2

(0. 5)

1991 - 2001

2001 - 2011

4.3

3.1

2.9

2.0

1.8

1.0

0.0

(0. 2)

1991 - 2011 3.7 2.5 1.4 (0. 1)
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Pacificorp - Rampp 2 - Sales Forecast

Average Annual Rates of Growth (%)

Utah Sales

1991

1996

2001

2006

1996

2001

2006

2011

High

5.5

4.5

4.1

3.5

Medium High

4.2

3.6

3.4

2.8

Medium Low

2.2

1.5

2.0

1.9

Low

0.6

0.3

0.6

0.7

1991 - 2001

2001 - 2011

5.0

3.8

3.9

3.1

1.8

2.0

0.4

0.6

1991 - 2011 4.4 3.5 1.9 0.5
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ECONOMIC & DEMOGRAPHIC SECTION

Employment

Basic Em lo ment

Within the Company's forecasting methodology, employment serves as a major

determinant of future trends among the economic and demographic variables used to

"drive" the sales forecasting equations. Recognition of the importance of employment

determination can be understood through the examination of the concept of "regional

export base theory. " This methodology assumes that the local economy is comprised

of two 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 a "regional share" is

calculated as follows:

Regional Share,,, = Employment,,, - Employment,.,,, x (National

Employmenttj/National Employmentt. ij)
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comparison is between the forecast and historic regional shares, not the absolute

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

electricity 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 output from the mining category. The equation thus takes the form:

Employment, ), = f (Employment^.,, Output, t)

where: i = specific mining category

t = current period

j = zone.
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Non-Basic Em lo ment

The non-basic sector represents those businesses whose output serves the local

market and whose market demand is largely determined by the level of basic employ-

ment and output in the local economy. Employment categories that are treated as

non-basic are: transportation, communications, and public utilities; wholesale and retail

trade; finance, insurance, and real estate; services; contract construction; state & local

government; and non-farm proprietors. This simplistic definition of industries as basic

or non-basic does not directly confront the problem that some service industry

employment (traditionally treated as non-basic) has assumed a more basic nature.

This problem is overcome by including 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 employ-

ment, and the national variables discussed previously. The inclusion of basic employ-

ment 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 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 increased, their expanded purchasing power has caused the non-basic
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sector to develop more rapidly. A second reason is the changing preference and

tastes of consumers which has caused a relative shift 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 state level equations will include all of the indepen-

dent variables discussed above. The specifications for transportation, communica-

tions, and public utilities; wholesale and retail trade; finance, insurance, and real

estate; services; state & local government, is:

Employment(j = f(Employment(., j, Basic Employment, j, Real Gross National

Product,, Time,, Agricultural Employmenttj/Basic

Employmenttj)

where: t = current period

j = zone.

The final specification will include only those variables that statistically indicate a

significant impact. Agricultural Employment divided by Basic Employment is used to

explicitly model the assertion that changes in agricultural 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 specifications. Either National Housing starts or the
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Effective Mortgage rate have been included in the specification as a surrogate for local

construction activity. Historically, changes in local construction activity have been

associated with changes in national housing starts and/or the mortgage rate, a

relationship which is expected to continue in the future. The specification is thus:

Employmentjj = f(Employment,., j, Basic Employment,., National Housing

Starts,, Effective Mortgage Rate,, Time,)

where: t = current period

j = zone.

The final non-basic category, Non-Farm Proprietors, is forecast simply as a function of

the sum of the other six non-basic categories.

Non Farm ProprietorStj = f(s Other Non-Basic Employmentij)

where: t = current period

= zone.
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Population

DRI'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 state 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-agricultural employment at the service territory
level to derive a population forecast.

Service Territory Population,, = Service Territory Non-Agricultural Employment,, x

f(State Population, j/State Non-Agric. Employmentt,)

t = current period

j = zone.

where:
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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 vitality"

which impacts energy utilization in the commercial sector. Real per capita income is

used as a measure of "purchasing power" which impacts energy choice in the

residential 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, agricultural, and non-farm/non-industrial (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 contributions 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-
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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

primarily comprised of payments to salaried employees, hourly workers and the net

income of unincorporated businesses, both farm and non-farm. Forecasts were

derived through econometric specifications of the four primary components as

previously described. This level of disaggregation allows for a more accurate reflec-

tion of the differences in employment patterns and wage & salary structures within
each group.

Economic theory suggests that real wage increases will reflect corresponding increas-
es 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 manufacturing income utilized a national

productivity index (there being no sub-national index available) in a pooled least
squares regression.

The general relationship for these two sectors is:

lncome, j = f(Employment, j, National Productivity,)
where: t = current period

j = zone.
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Within the mining and agricultural sectors, reliable productivity measures which will

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 productivi-

ty measures, alternative specifications were sought. A simplistic 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 mining sector:

lncome, j = Incomet.,, x (Employmenttj/Employmentt., )) x
(National Manufacturing Productivity, /National Manufacturing Productivity,,)
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:

Income,, = f(Emp]oymentt,, National Farm Income Per Employee,)
where: t = current period

i = zone.
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Contributions for social insurance, are payments made by individuals under the

various social insurance programs. They are excluded 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 social 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 Incomet, x f(National

Percentage Contribution for Social Insurance,)

where: t = current period

j = 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 income at the regional level as compared to the national level. The relation-

ship is:

Property Incomeij = Population, ) x f(National Per Capita Property IncometJime,)

where: t = current period

j = zone.
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Transfer payments consist of the income of persons from government or business for

which no services are currently being rendered. Nationally, the largest component of

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 f(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 income 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

One of the most important characteristics of an integrated resource plan is the fair

evaluation of both supply-side and demand-side resources in building an overall

portfolio designed to meet future electricity growth. In order to put increased demand

efficiencies on an equal footing with supply-side resources, the retail sales forecast is

developed using the "frozen efficiencies" concept. This means that important elements

that constitute an individual customer's total electricity consumption, and average

appliance usages (except those where new government standards have or will be

implemented in the near future), are held at their 1990 levels throughout the forecast

period. New customers which are added during the forecast period are assumed to

meet current codes, or to meet Model Conservation Standards.
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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 econometric-

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 clothes washers, hot tubs, well pumps, & residual uses. Air

conditioning can be either central, window, or evaporative (swamp cooler).

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 electricity usage per appliance.

The product, total annual electricity consumption by residential usage, is shown by the
following equation:

Total Appliance Consumption, = s Housing Stock|< x Saturation of Appliance, i< x

Electricity Usage of Appliance, !,

where: i = Appliance type

k = Housing type.
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Because consumption patterns vary with dwelling type and age, the residential model

identifies three types of structures - single family, multi-family, and mobile homes -

each comprised of existing and new homes. In addition, for existing homes, the single

families are subdivided into three sizes of dwellings. For new houses, in addition to

subdividing single family households, multi-families dwellings are also broken down

into two different size groupings. Single family homes are defined as containing only

one household and having an exterior exposed to the elements on all 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. Mobile homes are defined as all structures built

initially upon a trailer chassis.

DRI's Regional Information 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 state service territory level is forecast as a function of

the ratio of households to population at the state level. fThis specification assumes

that the historic relationship between the state service territory and the entire state

continues into the future. While this is not certain, it is probable that the range of

employment forecasts from the high to the low will generate a wide range of customer

forecasts). This ratio is then multiplied by the forecast of population at the service

territory level to derive a forecast of total residential customers. The equations look

like:
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Residential CustomerStj = Service Territory Population,, x

f(State HouseholdStj/State Population,p
where: t = current period

J = zone.

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 state specific for each structure type
because the composition of the existing housing stock in each state 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 multi-family structures, which would in turn be

demolished at a higher rate than single family structures. The equation for new

residential customers for each structure type and zone is thus:

New Residential CustomerSi,, = Total Residential Customers, j,

- (1 - (Demolition Rate,j))'*CTotal Residential Customers. jg)
where: t = current period

j = zone

i = structure 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
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on historical new connect information. The size distribution within the differing

structure types is based upon survey data.

The percentage of the total number of residential customers (households) expected to

choose a particular heating type or appliance in the future (the saturation of the

appliance) is estimated with an econometric equation containing such variables as

electricity price, income, & the price of competitive fuels. fThe saturation for each

appliance in the first year of the forecast (1990) 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 expected to choose electric space or water heat in the future (the penetra-

tion of the end use) is estimated with an econometric equation containing such

variables as electricity price, income, & the price of competitive fuels.

In general, saturations and penetrations are calculated econometrically using logistic

formulations. A logistic equation takes the following form:

(Saturation)/(1 - Saturation) = F(Real Prices, Income,...)

The logistic specification contains two properties which make it especially useful for

analysis:

1. The saturation of the forecast variable is constrained between 0 & 100

percent. With the exception of such appliances as refrigerators and televisions,
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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 appliance is when the change in

electric price occurs. This property is known as variable elasticity. The implica-

tion is that the higher the saturation, the same absolute change in price will

have less effect upon the change in saturation.

Electric space heat penetrations are forecast on an annual basis using econometric

equations in logistic form. The penetrations are calculated for each structure type for
each zone. The basic form of the equation is:

Logit(Space Heat Penetration, j,) = f(Logit(Space Heat Penetration,,,., ),

Real Electricity Price, j, /Real Fossil Price,, t)
where: t = current period

j = zone

i = structure type.

Real electricity prices are divided by a weighted average of real fossil fuel prices to
obtain relative prices in the residential sector. The forecast penetration rate is

multiplied by the number 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 electri-

cally heated units in any given year.
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The number of water heat customers is forecast in a similar fashion, modified 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 penetrations are calculated for the new dwellings plus 1, 15th of the remaining

existing buildings. The equations take the form:

Logit(Water Heat Penetration,,, ) = f(Logit(Non-Natural Gas Space Heat

Penetration, j())

where: t = current period

j = zone

i = structure type.

This logistic formulation assumes that all non-gas space heat new connects will install

electric water heaters. The form of the equation allows only natural 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, 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, saturations are

estimated for the other major appliances - electric ranges, dishwashers, electric dryers,

refrigerators, lighting, air conditioning, freezers, water beds, electric clothes washers,

hot tubs & well pumps. Logistic econometric equations are used to estimate most
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appliance saturations.

The equations which forecast the saturations for the three types of air conditioners

takes the following form:

Logit(Air Conditioning Saturation, jt) = f(Logit(Air Conditioning Saturationijt., ),

Real Electricity Pricej,)

where: t = current period

j = zone

and

for all j & t.

i = central (c), window (w), swamp cooler (s).

Saturation^ + Saturation^ + Saturation^ < 1

The equations which forecast the saturations for electric clothes dryers take the form:

Logit(Clothes Dryers Saturation,, ) = f(Logit(Clothes Dryers Saturationj,., ),

Real Electricity Pricejt/Real Fossil Pricej,, Real Per

Capita Incomejt, Gross National Product,)

where: t = current period

j = zone.

The assumption is made that all homes having a clothes dryer will also have a clothes

washer, the equations that forecast clothes washers therefore take the form:
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Logit(Clothes Washers Saturationjt) = f(Logit(Clothes Dryers Saturation,, ),

where: t = current period

and:

j = zone.

Clothes Washers Saturation s Clothes Dryers Saturation.

The equations which forecast the saturations for Dishwashers take the form:

Logit(Dishwasher Saturationji) = f(Logit(Dishwasher Saturationjt. i), Real

Electricity Price),, Real Per Capita Income,,)

where: t = current period

j = zone.

The equations which forecast the saturations for Freezers take the form:

Logit(Freezer Saturation;, ) = f(Logit(Freezer Saturationj,., ), Real Electricity Pricej,

Real Gross National Producy

where: t = current period

= zone.

The equations which forecast the saturations for electric ranges take the form:

Logit(Range Saturation,, ) = f(Logit(Range Saturationjt. i), Real Electricity

Pricejt, Real Per Capita Incomejt, Time,)

where: t = current period

j = zone.
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Insufficient historical data is available to accurate forecast the saturations of water

beds and well pumps. They are therefore held constant at their most recent historical

level. The saturations levels for refrigerators, lighting and residual uses is set equal to

one throughout the forecast period.

After forecasting the total number of existing and new residential customers; the

distribution of them within the various structure types; and the number of them that

have the various appliances; the final step is to calculate consumption levels for each

of the various appliances.

Average consumption for each of the five existing structures types for space heat

usage are estimated using a conditional demand approach. These numbers have

embedded in them a level of wood heat consumption. Assumptions upon the rate and

level at which wood space heat usage is displaced by electric space heat usage varies

between the four 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

forecast, all wood heat 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 the 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

with new water heaters, there consumption levels are the same as those in new
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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 MCS are assumed for fiiture space customers. For states

which have not enacted MCS, houses are built to present Energy Standards. These

usage levels are the basis upon which the conservation supply curves are based.

Usage for other appliances are estimated based upon generally accepted institutional,

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 built 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 institutional agencies. These usage numbers are input into the prototypical

residential models used to develop the conservation supply cun/es. This determines

that there is a consistency between the numbers used in developing the load forecast

and those used in developing the conservation supply curves. For each of the four

scenarios, and for each of the forecast years, forecasts of existing and new space and
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water heat customers, and forecasts of the total number of residential customers using

the appliances described above is passed to the supply curves. Once these numbers

have been input, forecasts of conservation that customers will perform upon their own

initiative are calculated and the results 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 resource decisions. The prototypical residential buildings

consist of five types for existing homes (three single family, multi-family, 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 (1990). All historic

sales data is temperature 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 commercial activities for each of the nine zones served by the

Company. The seven end-uses are space heating, water heating, space cooling,

ventilation. cooking, lighting, & miscellaneous uses. Air conditioning can be either

central, window, or evaporative (swamp cooler). Twelve vertical market segments

(building types or commercial activities) are modeled: Communications/Util-

ities/Transportation, Food Stores, Retail Stores, Restaurants, Wholesale Trade,

Lodging, Schools, Hospitals, Other Health Seivices, Offices, Services, and a miscella-

neous category.

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:
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Total Consumption, = s Square Foot|< x Saturation of Appliance,,, x

Electricity Usage of Appliance,,,

where: i = Enduse

k = Vertical Market Segment.

Employment is the major determinant of change in the commercial sector. While the

growth in a particular activity will 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 commercial activity is estimated using employ-
ment in that commercial activity as a proxy variable. The theoretical appeal of

employment is that it tends to travel the same paths of growth and decline as that of a

vast array of coincident commercial indicators. On a more practical note, the avail-

ability 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 allocated to the twelve building types (which
combines 2,3 & 4 level SIC). This information is not available at the state service

territory level. It is assumed that the distribution of employment at the state level (from

DRI's Regional Service) does not differ from that at the state service territory level and
employment is thus allocated in this manner.
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Although as mentioned previously, changes in floorspace will not exactly follow

changes in employment, we have had to make the simplistic assumption that total

floorspace per employee will remain constant in the future. 0'he Company is presently

involved in performing a commercial survey, which once combined with an earlier

survey, may allow a better of understanding of how floorspace per employee has

changed historically. ) Each activity has a demolition rate (derived from Company

records) which retires buildings. This does not mean that all "demolitions" are felled

by wrecking crews. The model accepts the implied re-entry, to the commercial

market, of buildings that have been at least partially 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 amount of square foot remaining of the

presently (1990) 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 Commercial Square Footij,

- (1 - (Demolition Rate,j))t*0"otal Commercial Square Foot,jo)

where: t = current period

j = zone

i = vertical market segment.

Base year (1990) saturations levels and usage per square foot for each of the

commercial end uses have been estimated using data from commercial surveys,

commercial customer consumption data, and engineering estimates. These estimates
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of saturations and usages may be slightly modified so that when they are combined

with the estimates of base year square feet, the resulting estimate of electricity sales

agrees with the actual temperature adjusted electricity sales to each of the building
types (for each state) in 1990.

The commercial model forecasts the saturation of three end-uses, space heating,
water heating, and space cooling. Ventilation, lighting, & miscellaneous uses are

assumed 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 residential sector, the saturations are forecast using a logistic specification. The
equations take the form:

Logit(Enduse Saturation,,,, ) = f(Logit(Enduse Saturation, ^,., ),

Real Electricity Price,,, /Real Fossil Fuel Pricej,, Real
Time,, Gross National Product,)

where: t = current period

j = 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 1990

level during the forecast period. Usage per square foot for new buildings has been
estimated using engineering models and assuming current practices - these estimates
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are similarly frozen throughout the forecast period.

Once again, the forecast resulting from these assumptions is a Frozen Efficiency

forecast. These usage numbers are input into the prototypical commercial models

used to develop the consen/ation supply curves. This determines that there is a

consistency between the numbers used in developing the load forecast and those

used in developing the conservation supply curves. For each of the four scenarios,

and for each of the forecast years, 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 conservation that customers will 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 decisions.

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 number of firms or industries. During 1990, the Company's largest industry
(combining sales in both divisions), oil and gas exploration accounted for only 20% of
total industrial sales. The heterogeneous mix of customers and industries, combined

with their widely divergent electricity consumption characteristics per unit of output,
indicates a substantial amount of disaggregation in developing a proper forecasting
model for this sector. Accordingly, the industrial sector has been heavily disag-
gregated within the manufacturing and mining customer segments. The manufacturing
sector is broken down into ten categories based upon the Standard Industrial Classifi-

cation Code System. These categories are Food Processing (SIC 20), Lumber &
Wood Products (SIC 24), Paper & Allied Products (SIC 26), Chemicals & Allied

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 states, sales to a residual manufacturing category (all remaining manufacturing 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 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
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following industries: Coal Mining (SIC 12), Oil & Natural Gas Exploration, Pumping, &
Transportation (SIC 13), Non-Metallic Mineral Mining (SIC 14); there also exists an

"other" mining categories in a few zones.

The industrial 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.

Accordingly sales are forecast on a per employee basis. Therefore electricity sales
per employee are regressed in equations which may contain the following independent
variables: a lagged dependent variable, relative price (or electricity price & fossil fuel

prices), national output in the industry, a time trend... Not all equations will contain all
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 allows 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 in the magnitude of its response to
changes in electricity and fossil fuel prices. Only with a disaggregated model can
these differences be explicitly analyzed.

Load RirecasUng Methodology Page 47



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 substitute more or less

electricity 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 coefficient in the equations is positive and its interpreta-
tion is straightforward; electricity conservation activities take places in response to
rising electricity prices and tends to decrease the intensity of electricity use. The fossil

fuel price coefficient is negative and captures 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 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
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replaced with newer and more productive ones. There are many other factors which

could have been included 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 specifications 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 SaleSjt. i/Employmentj,.,,

Real Electricity Pricejt/Real Fossil Fuel Pricej,

National Output,)

where: t = current period

J = zone.

The equations for Lumber & Wood Products (SIC 24) take the form:

Megawatthour Salesjt = Employmentji * f(Megawatthour SaleSjt. i/Employmentj,. i,

Real Electricity Priceji/Real Fossil Fuel PricCj,

National Output,, Real Mortgage Rate,)

where: t = current period

j = zone.
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The equations for Paper & Allied Products (SIC 26) & Chemicals & Allied Products

(SIC 28) take the form:

Megawatthour Sales;, = Employmentj, * f(Megawatthour SaleSjt. i/Employmentj,.,,

National Output,)

where: t = current period

j = zone.

The equations for Petroleum Refining (SIC 29) take the form:

Megawatthour SaleSj, = Employmentjt * f(Megawatthour SaleSjt. i/Employmentj,.,,

Real Electricity Price),, 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 SaleSj, = Employmentjt * f(Megawatthour SaleSjt. i/Employmentjt.,,

Real Electricity Priceji. Real Fossil Fuel Pricej,)

where: t = current period

j = zone.
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In particular the equations for Primary Metals (SIC 33) take the form

Megawatthour SaleSj, = Employmentjt * f(Megawatthour SaleSjt. i/Employmentjt.,,

Real Electricity Priceji/Real Fossil Fuel Price,, Time,)

where: t = current period

j = zone.

The equations for Electrical Machinery (SIC 36) take the form:

Megawatthour SaleSj, = Employmentj, * f(Megawatthour SaleSjt. i/Employment. t. i,

Real Electricity Pricej,, National Output,)

where: t = current period

j = zone.

The equations for Transportation Equipment (SIC 37) take the form:

Megawatthour Sales,, = Employmentj, * f(Megawatthour SaleSjt., /Employment.,.,,
Real Electricity PricOj,, Time,)

where: t = current period

J = zone.
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Finally, the equations for the residual manufacturing sales category take the form:

Megawatthour Sales,, = Employmentj, * f(Megawatthour SaleSjt. i/Employmentjt.,,

Real Electricity Priceji/Real Fossil Fuel Pricej,

National Outputi, Time,)

where: t = current period

j = zone.

Sales to three major mining categories are specified using econometric techniques.

The equations for Coal Mining (SIC 12) have the specification:

Megawatthour SaleS), = Employmentjt * f(Megawatthour Sales),., /Employ mentjt.,

Real Electricity Pricej, /Real Fossil Fuel Price,,,

Real Gross National Product,)

where: t = current period

j = zone.

The second major mining category - Oil & Natural Gas Exploration, Pumping, &

Transportation (SIC 13) is specified as follows:

Megawatthour SaleSj, = Employmentjt * f(Megawatthour SaleSjt., /Employmentjt.,

Real Electricity Pricejt/Real Fossil Fuel Pricejt)

where: t = current period

j = zone.
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The final major mining category is Non-MetalIic Mineral Mining (SIC 14). The equa-

tions for this category are:

Megawatthour Sales,, = Employment * f(Megawatthour SaleSj,., /Employ mentj,.,,

Real Electricity Pricejt/Real Fossil Fuel Priceji

National Outputi, Real Gross National Producy

where: t = current period

j = zone.

Forecast of electricity sales, for each of the four scenarios, are passed to the supply

curves, once again assuring consistency between the models. ' It is assumed that all

background conservation measures will be picked up by the forecasting equations and

that the conservation is already embedded in 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

econometric 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 Pacific & Utah Divisions and the Total Company.

An annual system input forecast is developed by adding estimates of system losses

(the amount of electricity lost between the point of generation and the customer) to the

sales forecasts results. These estimates of system losses are based upon an

engineering model developed for the merged company. The estimates are developed

for each customer class and zone. The annual energy is broken into monthly data on

the basis of historic seasonal patterns specific to each zone. These historic patterns

will vary after demand side resources are added and are so reflected in the final sales

estimates emerging from the RIM model.

Historic monthly load factors are used in developing coincidental and non-coincidental

monthly peak forecasts. These load factors are based on merged Company data.
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Statistical Philosophy

A major technique used in the production 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 specified, 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 equation 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 all 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 independent variable is

theoretically correct. (E.G. The relationship between 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 automatic rejection.
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Among the myriad number of statistics associated with any equation, we have chosen
to forecast on three statistics.

The first is the Student's 'f statistic. This statistic is associated with each independent
variable and a sweeping generalization is that if the absolute value of the 'f statistic is

greater than two, than the variable should be included in the equation.

The second statistic 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 specification. (In the vast majority of cases the R2 was greater than 0. 8).

Thirdly the Durbin-Watson statistic (the Durbin 'H' statistic if one of the independent

variables is the lagged dependent variable) tests for autocorrelation and the equation
specification is corrected as indicated.
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Anticipated Changes and Enhancements

The models used in the RAMPP II sales 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 RAMPP III.

Enhance the commercial square foot forecasting methodology to produce more

detailed estimates of new construction square footage. The weakest part of the entire

model has been the availability of commercial square foot data. The residential model

does not have this problem as it forecasts residential customers for which we have

good historic values. The industrial model forecasts sales numbers directly and thus

does not have this problem.

The merging of the two companies means that system peak forecasts will have greater

importance. Therefore of major import, will be to improve the system peak forecasting

capabiiities, incorporating available data from load research. It is anticipated that

these enhancements will include, but will not be restricted to, the use of coincidental

factors as opposed to load factors, consideration of class loads, and the incorporation

of data from large industrial customers.
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Development of hourly load forecasts. As the system becomes more peak con-

strained and we wish to test new load control programs, hourly load forecasts will

become necessary.

Improve the fuel choice and fuel switching capabilities of the residential model.
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DETAILED ANNUAL SALES FORECASTS

BY CUSTOMER CLASS BY ZONE





Pacificorp - RAMPP 2 - High Sales Forecast

Pacific Division - Ore on Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

4, 847,
5, 012,
5, 145,
5, 306,
5, 524,
5, 761,
5, 989,
6, 193,
6, 419,
6, 639,
6, 831,
7, 030,
7, 260,
7, 477,
7, 683,
7, 904,
8, 123,
8, 357,
8, 616,
8, 881,
9, 149,
9, 398,

176
505
238
009
217
265
415
365
661
306
144
086
191
025
301
553
441
740
737
458
444
003

3, 359,
3, 497,
3, 667,
3, 843,
4, 032,
4, 227,
4, 410,
4, 585,
4, 784,
4, 992,
5, 194,
5, 384,
5, 567,
5, 733,
5, 898,
6, 056,
6, 209,
6, 361,
6, 511,
6, 662,
6, 805,
6, 930,

488
609
226
227
133
248
Ill
507
628
321
273
102
432
116
287
150
569
236
905
369
917
601

3, 799,
3, 989,
4, 105,
4, 186,
4, 285,
4, 439,
4, 585,
4, 755,
5, 001,
5, 229,
5, 483,
5, 733,
5, 973,
6, 212,
6, 454,
6, 669,
6, 836,
6, 983,
7, 114,
7, 252,
7, 384,
7, 452,

668
354
593
521
585
880
877
623
798
306
243
355
205
172
989
223
778
099
896
464
102
671

333, 085
340, 535
346, 856
353, 209
360, 746
369, 146
377, 020
384, 569
393, 409
401, 893
410, 042
417, 988
426, 072
433, 661
441, 037
448, 170
454, 705
461, 154
467, 704
474, 306
480, 762
486, 183

12, 339,
12, 840,
13, 264,
13, 688,
14, 202,
14, 797,
15, 362,
15, 919,
16, 599,
17, 262,
17, 918,
18, 565,
19, 226,
19, 855,
20, 477,
21, 078,
21, 624,
22, 163,
22, 711,
23, 270,
23, 820,
24, 267,

417
004
912
966
682
539
424
063
496
825
702
532
899
974
614
097
493
229
242
597
225
458

Pacific Division - Washin ton Me awatthours

Residential Commercial Industrial

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

1, 417,
1, 456,
1, 486,
1, 522,
1, 568,
1, 645,
1, 722,
1, 791,
1, 864,
1, 931,
2, 000,
2, 073,
2, 154,
2, 236,
2, 313,
2, 398,
2, 481,
2, 569,
2, 664,
2, 759,
2, 854,
2, 944,

417
539
470
825
903
340
479
091
268
945
100
584
516
259
682
372
948
869
271
934
333
825

1, 014,
1, 054,
1, 097,
1, 140,
1, 185,
1, 229,
1, 272,
1, 314,
1, 362,
1, 411,
1, 461,
1, 510,
1, 559,
1, 606,
1, 651,
1, 698,
1, 744,
1, 788,
1, 831,
1, 873,
1, 913,
1, 948,

476
456
043
242
392
667
527
857
492
774
380
705
167
050
836
350
022
646
681
704
077
477

811,
869,
912,
951,
993,

1, 037,
1, 079,
1, 123,
1, 182,
1, 237,
1, 288,
1, 333,
1, 376,
1, 418,
1, 461,
1, 511,
1, 554,
1, 595,
1, 634,
1, 676,
1, 720,
1, 752,

580
042
116
156
584
856
528
521
648
463
024
052
327
966
382
409
610
266
134
956
289
101

Other

156, 670
159, 918
162, 630
165, 361
168, 373
171, 997
175, 473
178, 738
182, 446
185, 918
189, 256
192, 523
195, 822
199, 036
202, 095
205, 383
208, 461
211, 505
214, 555
217, 630
220, 602
223, 216

Total

3, 400,
3, 539,
3, 658,
3, 779,
3, 916,
4, 084,
4, 250,
4, 408,
4, 591,
4, 767,
4, 938,
5, 109,
5, 285,
5, 460,
5, 628,
5, 813,
5, 989,
6, 165,
6, 344,
6, 528,
6, 708,
6, 868,

144
956
259
584
252
860
006
206
854
100
760
865
832
311
995
515
041
287
641
224
300
618
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Pacificorp - RAMPP 2 - High Sales Forecast

Pacific Division - California Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

349, 395
362, 961
374, 502
385, 604
399, 596
416, 486
432, 924
447, 620
463, 558
478, 522
491, 965
506, 602
524, 071
540, 189
554, 798
570, 939
587, 323
604, 814
624, 085
643, 352
662, 182
679, 505

217, 204
227, 060
238, 435
250, 166
262, 601
275, 333
287, 751
299, 659
312, 754
326, 269
339, 692
352, 784
365, 789
378, 130
390, 354
402, 346
414, 173
425, 956
437, 744
449, 547
461, 004
471, 380

91, 581
98, 473

103, 983
106, 812
110, 767
114, 707
115, 912
117, 010
121, 147
124, 370
127, 002
129, 346
132, 971
134, 011
136, 414
136, 904
138, 470
140, 933
144, 464
148, 138
153., 699
153, 366

86, 891
90, 109
93, 119
95, 841
98, 978

102, 378
105, 420
108, 217
111, 486
114, 597
117, 485
120, 399
123, 636
126, 450
129, 220
131, 918
134, 695
137, 614
140, 751
143, 876
146, 906
149, 550

745, 071
778, 603
810, 039
838, 423
871, 941
908, 903
942, 007
972, 506

1, 008, 945
1, 043, 758
1, 076, 144
1, 109, 131
1, 146, 468
1, 178, 781
1, 210, 786
1, 242, 108
1, 274, 661
1, 309, 317
1, 347, 043
1, 384, 913
1, 421, 791
1, 453, 801

Pacific Division - W omin Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

711, 945
733, 065
746, 222
762, 007
784, 539
814, 452
846, 423
877, 405
910, 010
942, 997
978, 151

1, 017, 656
1, 062, 830
1, 109, 838
1, 158, 790
1, 208, 925
1, 260, 481
1, 315, 345
1, 374, 363
1, 434, 409
1, 496, 652
1, 561, 125

856, 161
901, 025
945, 397
990, 315

1, 037, 427
1, 086, 646
1, 137, 512
1, 190, 881
1, 247, 506
1, 306, 560
1, 367, 658
1, 430, 432
1, 494, 532
1, 559, 466
1, 625, 722
1, 694, 029
1, 763, 565
1, 834, 233
1, 905, 590
1, 978, 137
2, 052, 259
2, 127, 776

4, 645, 756
4, 840, 994
5, 140, 543
5, 420, 344
5, 625, 765
5, 867, 798
6, 125, 449
6, 395, 716
6, 709, 554
7, 019, 718
7, 341, 403
7, 657, 437
7, 954, 850
8, 239, 906
8, 511, 361
8, 814, 101
9, 095, 198
9, 351, 878
9, 591, 511
9, 832, 112

10, 074, 479
10, 292, 719

22, 875
22, 998
23, 161
23, 310
23, 426
23, 558
23, 693
23, 830
23, 980
24, 124
24, 270
24, 410
24, 543
24, 669
24, 788
24, 914
25, 031
25, 140
25, 243
25, 345
25, 446
25, 539

Total

6, 236, 737
6, 498, 082
6, 855, 323
7, 195, 975
7, 471, 158
7, 792, 454
8, 133, 078
8, 487, 831
8, 891, 050
9, 293, 399
9, 711, 481

10, 129, 936
10, 536, 755
10, 933, 879
11, 320, 661
11, 741, 969
12, 144, 276
12, 526, 596
12, 896, 708
13, 270, 002
13, 648, 836
14, 007, 159

Detailed Sales Forecasts - Page 3



Pacificorp - RAMPP 2 - High Sales Forecast

Utah Division - Idaho Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

537, 405
548, 298
555, 482
565, 765
581, 694
602, 838
624, 943
645, 578
667, 387
688, 352
707, 816
729, 725
754, 666
779, 771
803, 910
831, 059
858, 131
886, 471
916, 937
947, 700
978, 110

1, 006, 930

185, 059
192, 968
202, 012
211, 612
221, 848
232, 601
243, 321
254, 026
265, 830
278, 172
290, 767
303, 408
316, 112
328, 683
341, 378
354, 387
367, 297
380, 118
392, 836
405, 622
418, 082
429, 638

1, 770, 458
1, 884, 494
1, 997, 817
2, 096, 061
2, 191, 441
2, 300, 301
2, 401, 833
2, 504, 390
2, 661, 893
2, 816, 197
2, 966, 684
3, 100, 504
3, 223, 071
3, 345, 616
3, 453, 229
3, 602, 223
3, 721, 551
3, 827, 138
3, 919, 034
4, 019, 162
4, 124, 370
4, 200, 132

574, 381
589, 766
604, 395
617, 428
630, 559
645, 435
659, 316
672, 862
691, 769
709, 837
726, 984
742, 440
756, 851
770, 990
783, 517
799, 633
812, 950
825, 026
835, 987
847, 489
859, 179
868, 237

Utah Division - w omin Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

82, 385
84, 065
85, 086
86, 576
88, 824
91, 866
95, 106
98, 375

101, 949
105, 765
109, 855
114, 323
119, 334
124, 580
129, 948
135, 738
141, 498
147, 473
153, 894
160, 498
168, 002
175, 423

81, 943
83, 957
86, 958
90, 617
93, 468
96, 582
99, 745

103, 379
107, 636
112, 402
117, 353
122, 178
126, 869
131, 541
136, 118
141, 355
146, 404
151, 232
155, 912
160, 682
163, 607
165, 783

2, 094, 694
2, 158, 265
2, 294, 268
2, 423, 796
2, 511, 224
2, 616, 131
2, 732, 185
2, 852, 012
2, 974, 602
3, 097, 049
3, 224, 524
3, 354, 487
3, 477, 865
3, 594, 753
3, 707, 766
3, 822, 006
3, 934, 872
4, 038, 805
4, 138, 967
4, 236, 605
4, 335, 143
4, 433, 251

3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821

Total

3, 067, 303
3, 215, 526
3, 359, 706
3, 490, 865
3, 625, 542
3, 781, 175
3, 929, 412
4, 076, 857
4, 286, 880
4, 492, 558
4, 692, 251
4, 876, 077
5, 050, 700
5, 225, 060
5, 382, 034
5, 587, 301
5, 759, 929
5, 918, 753
6, 064, 794
6, 219, 973
6, 379, 742
6, 504, 936

Total

2, 262, 842
2, 330, 108
2, 470, 132
2, 604, 810
2, 697, 337
2, 808, 400
2, 930, 857
3, 057, 586
3, 188, 007
3, 319, 038
3, 455, 553
3, 594, 809
3, 727, 889
3, 854, 695
3, 977, 653
4, 102, 920
4, 226, 595
4, 341, 331
4, 452, 595
4, 561, 606
4, 670, 574
4, 778, 277

Detailed Sales Forecasts - Page 4



Pacificorp - RAMPP 2 - High Sales Forecast

Utah Division - Utah Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

3, 242,
3, 414,
3, 558,
3, 699,
3, 872,
4, 031,
4, 200,
4, 376,
4, 561,
4, 745,
4, 915,
5, 108,
5, 329,
5, 549,
5, 767,
6, 014,
6, 273,
6, 548,
6, 846,
7, 154,
7, 475,
7, 803,

288
488
541
269
658
203
514
040
830
212
422
214
927
831
909
890
198
930
570
540
331
319

3, 379, 420
3, 562, 206
3, 755, 759
3, 954, 383
4, 162, 209
4, 378, 767
4, 597, 472
4, 825, 583
5, 069, 511
5, 324, 743
5, 588, 968
5, 858, 883
6, 131, 178
6, 406, 666
6, 690, 900
6, 984, 072
7, 279, 089
7, 574, 631
7, 869, 785
8, 169, 927
8, 482, 099
8, 803, 706

Pacificor Me awatthours

5, 551,
5, 992,
6, 401,
6, 805,
7, 210,
7, 630,
7, 939,
8, 273,
8, 682,
9, 107,
9, 555,
9, 984,

10, 388,
10, 777,
11, 155,
11, 615,
12, 008,
12, 363,
12, 671,
13, 008,
13, 351,
13, 639,

071
283
282
369
657
149
190
451
899
701
504
559
223
693
389
320
831
165
537
638
127
433

751,
772,
794,
816,
838,
860,
881,
903,
925,
948,
971,
994,

1, 017,
1, 039,
1, 061,
1, 083,
1, 105,
1, 127,
1, 148,
1, 169,
1, 190,
1, 211,

099
757
632
291
229
303
678
334
912
818
831
673
105
184
344
810
787
275
244
170
519
966

12, 923,
13, 741,
14, 510,
15, 275,
16, 083,
16, 900,
17, 618,
18, 378,
19, 240,
20, 126,
21, 031,
21, 946,
22, 866,
23, 773,
24, 675,
25, 698,
26, 666,
27, 614,
28, 536,
29, 502,
30, 499,
31, 458,

878
734
215
313
753
423
854
409
152
474
726
328
434
375
542
092
905
002
136
276
076
424

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

11, 597, 057
12, 037, 456
12, 388, 240
12, 775, 139
13, 282, 326
13, 843, 864
14, 410, 920
14, 946, 593
15, 525, 653
16, 088, 001
16, 609, 292
17, 175, 386
17, 823, 993
18, 458, 445
19, 076, 063
19, 752, 176
20, 438, 751
21, 170, 113
21, 965, 477
22, 780, 142
23, 612, 411
24, 426, 525

9, 373,
9, 814,

10, 305,
10, 809,
11, 342,
11, 893,
12, 433,
12, 977,
13, 574,
14, 198,
14, 828,
15, 452,
16, 073,
16, 677,
17, 290,
17, 909,
18, 525,
19, 140,
19, 753,
20, 371,
20, 991,
21, 596,

813
631
000
825
723
214
207
399
805
587
449
836
653
757
852
103
162
160
095
577
636
170

19, 033,
20, 112,
21, 250,
22, 299,
23, 251,
24, 344,
25, 331,
26, 394,
27, 737,
29, 067,
30, 452,
31, 788,
33, 056,
34, 270,
35, 462,
36, 779,
37, 930,
38, 963,
39, 902,
40, 896,
41, 899,
42, 706,

219
149
845
024
156
114
720
108
926
105
381
373
910
670
573
540
246
078
749
600
863
558

1, 933,
1, 984,
2, 033,
2, 080,
2, 128,
2, 181,
2, 231,
2, 280,
2, 337,
2, 393,
2, 448,
2, 501,
2, 552,
2, 602,
2, 650,
2, 702,
2, 750,
2, 796,
2, 841,
2, 886,
2, 931,
2, 973,

570
651
360
005
879
385
167
117
570
754
436
001
596
558
567
395
198
281
052
383
981
259

41, 937
43, 948
45, 977
47, 963
50, 005
52, 262
54, 407
56, 598
59, 175
61, 747
64, 338
66, 917
69, 507
72, 009
74, 480
77, 143
79, 644
82, 069
84, 462
86, 934
89, 435
91, 702

, 659
, 887
, 444
, 993
, 084
, 576
, 014
, 217
, 954
, 447
, 557
, 597
, 153
, 430
, 056
, 214
, 356
, 633
, 372
, 701
, 889
, 512

Detailed Sales Forecasts - Page 5



Pacificorp - RAMPP 2 - Medium High sales Forecast

Pacific Division - Ore on Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

4, 752,
4, 856,
4, 923,
5, 012,
5, 150,
5, 314,
5, 465,
5, 589,
5, 731,
5, 863,
5, 978,
6, 097,
6, 243,
6, 375,
6, 496,
6, 630,
6, 761,
6, 903,
7, 065,
7, 229,
7, 400,
7, 555,

002
985
571
214
747
176
112
520
329
344
109
408
424
677
679
893
276
420
145
825
750
674

3, 320,
3, 400,
3, 503,
3, 610,
3, 726,
3, 847,
3, 957,
4, 062,
4, 186,
4, 316,
4, 442,
4, 557,
4, 668,
4, 765,
4, 862,
4, 953,
5, 041,
5, 127,
5, 212,
5, 297,
5, 382,
5, 454,

772
742
713
431
561
211
983
717
231
448
021
928
716
825
479
548
114
288
640
819
143
210

3, 779,
3, 886,
3, 986,
4, 050,
4, 130,
4, 239,
4, 329,
4, 432,
4, 603,
4, 755,
4, 932,
5, 105,
5, 270,
5, 436,
5, 605,
5, 767,
5, 893,
6, 000,
6, 094,
6, 189,
6, 279,
6, 310,

303
761
475
506
578
339
135
018
716
949
830
064
796
401
304
542
589
806
037
981
222
870

330,
334,
338,
342,
346,
352,
357,
361,
367,
372,
377,
382,
388,
392,
397,
402,
406,
410,
414,
418,
422,
425,

252
513
289
009
797
303
191
671
342
647
826
839
049
838
439
046
151
177
287
420
525
710

12, 182,
12, 479,
12, 752,
13, 015,
13, 354,
13, 753,
14, 109,
14, 445,
14, 888,
15, 308,
15, 730,
16, 143,
16, 570,
16, 970,
17, 361,
17, 754,
18, 102,
18, 441,
18, 786,
19, 136,
19, 484,
19, 746,

329
002
047
160
683
029
421
926
618
388
786
238
986
741
901
029
130
691
109
045
640
464

Pacific Division - Washin ton Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

1, 373
1, 407
1, 431
1, 461
1, 500
1, 557
1, 615
1, 663
1, 714
1, 760
1, 805
1, 854
1, 910
1, 966
2, 016
2, 073
2, 128
2, 186
2, 250
2, 313
2, 377
2, 438

, 976
, 266
, 212
, 129
, 304
, 877
, 048
, 003
, 555
, 061
, 304
, 794
, 431
, 031
, 901
, 749
, 753
, 956
, 134
, 671
, 552
, 370

999,
1, 021,
1, 045,
1, 070,
1, 096,
1, 121,
1, 145,
1, 168,
1, 195,
1, 224,
1, 252,
1, 281,
1, 308,
1, 335,
1, 361,
1, 387,
1, 412,
1, 437,
1, 460,
1, 483,
1, 504,
1, 524,

265
724
935
398
168
160
000
333
614
121
810
240
973
478
099
257
686
276
617
158
802
314

802
831
860
886
914
944
972

1, 002
1, 044
1, 083
1, 118
1, 147
1, 175
1, 203
1, 229
1, 261
1, 286
1, 308
1, 329
1, 353
1, 377
1, 392

, 317
, 310
, 678
, 270
, 792
, 820
, 486
, 123
, 767
, 401
, 196
, 976
, 842
, 162
, 852
, 322
, 347
, 925
, 793
, 667
, 824
, 783

155,
157,
159,
160,
163,
165,
168,
170,
173,
175,
177,
180,
182,
184,
186,
188,
191,
193,
195,
197,
199,
201,

079
154
038
952
144
726
179
428
082
511
825
086
385
618
700
975
049
096
157
241
296
070

3, 330,
3, 417,
3, 496,
3, 578,
3, 674,
3, 789,
3, 900,
4, 003,
4, 128,
4, 243,
4, 354,
4, 464,
4, 577,
4, 689,
4, 794,
4, 911,
5, 018,
5, 126,
5, 235,
5, 347,
5, 459,
5, 556,

636
454
863
750
408
583
713
887
018
094
136
095
631
289
551
303
835
253
701
737
474
537
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Pacificorp - RAMPP 2 - Medium High Sales Forecast

Utah Division - Idaho Me awatthours

Residential Comnercial Industrial

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

537, 250
544, 511
547, 390
552, 784
563, 200
578, 157
593, 526
607, 031
621, 194
634, 164
645, 593
658, 940
674, 723
690, 264
704, 565
721, 304
737, 562
754, 493
772, 783
790, 852
809, 071
826, 308

183, 029
188, 278
194, 262
200, 534
207, 210
214, 189
221, 005
227, 694
235, 180
242, 981
250, 916
258, 760
266, 544
274, 088
281, 582
289, 221
296, 631
303, 830
310, 791
317, 649
324, 463
330, 772

1, 621, 455
1, 720, 378
1, 818, 764
1, 902, 871
1, 983, 817
2, 077, 623
2, 163, 934
2, 249, 934
2, 388, 678
2, 523, 284
2, 653, 812
2, 768, 275
2, 871, 795
2, 975, 164
3, 063, 136
3, 191, 018
3, 289, 889
3, 375, 716
3, 448, 542
3, 528, 795
3, 612, 891
3, 668, 628

Other

556, 445
569, 767
582, 303
593, 272
604, 293
617, 049
628, 766
640, 023
656, 680
672, 422
687, 260
700, 413
712, 511
724, 344
734, 463
748, 272
759, 198
768, 869
777, 396
786, 433
795, 699
802, 371

Total

Utah Division - W omin Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

82, 213
82, 713
82, 524
82, 798
83, 806
85, 564
87, 509
89, 476
91, 706
94, 149
96, 830
99, 845

103, 354
107, 062
110, 860
114, 940
118, 986
123, 216
127, 832
132, 595
138, 150
143, 652

79, 714
78, 706
78, 476
78, 943
78, 874
79, 240
79, 864
81, 010
82, 750
84, 949
87, 368
89, 744
92, 117
94, 527
96, 930
99, 813

102, 616
105, 306
107, 965
110, 707
111, 665
112, 157

2, 065, 292
2, 098, 588
2, 204, 083
2, 303, 018
2, 359, 756
2, 414, 593
2, 480, 690
2, 550, 425
2, 622, 679
2, 694, 681
2, 771, 773
2, 851, 534
2, 924, 883
2, 990, 830
3, 052, 556
3, 115, 512
3, 176, 271
3, 228, 044
3, 276, 221
3, 321, 830
3, 368, 367
3, 414, 582

3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821
3, 821

2, 898,
3, 022,
3, 142,
3, 249,
3, 358,
3, 487,
3, 607,
3, 724,
3, 901,
4, 072,
4, 237,
4, 386,
4, 525,
4, 663,
4, 783,
4, 949,
5, 083,
5, 202,
5, 309,
5, 423,
5, 542,
5, 628,

180
936
720
461
521
018
232
683
733
851
581
389
572
860
746
815
280
908
511
730
124
078

Total

2, 231,
2, 263,
2, 368,
2, 468,
2, 526,
2, 583,
2, 651,
2, 724,
2, 800,
2, 877,
2, 959,
3, 044,
3, 124,
3, 196,
3, 264,
3, 334,
3, 401,
3, 460,
3, 515,
3, 568,
3, 622,
3, 674,

040
828
904
580
257
218
884
733
957
601
792
944
175
241
167
085
694
386
839
954
003
212

Detailed Sales Forecasts - Page 9



Pacificorp - R&MPP 2 - Medium High Sales Forecast

Utah Division - Utah Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

3, 217
3, 347
3, 447
3, 542
3, 665
3, 774
3, 892
4, 013
4, 143
4, 268
4, 382
4, 515
4, 674
4, 830
4, 983
5, 161
5, 347
5, 547
5, 765
5, 990
6, 232
6, 479

, 607
, 798
, 733
, 140
, 649
, 560
, 140
, 731
, 050
, 292
, 150
, 698
, 803
, 914
, 887
, 456
, 602
, 682
, 554
, 711
, 479
, 124

3, 326
3, 448
3, 579
3, 712
3, 853
4, 000
4, 149
4, 304
4, 472
4, 647
4, 828
5, 014
5, 201
5, 390
5, 585
5, 786
5, 988
6, 190
6, 391
6, 595
6, 811
7, 032

, 153
, 857
, 066
, 637
, 214
, 356
, 128
, 848
, 136
, 315
, 850
, 474
, 608
, 771
, 808
, 912
, 840
, 597
, 613
, 652
, 528
, 128

5, 368,
5, 708,
6, 021,
6, 341,
6, 657,
6, 980,
7, 206,
7, 461,
7, 782,
8, 113,
8, 466,
8, 797,
9, 102,
9, 388,
9, 657,
9, 998,

10, 273,
10, 508,
10, 699,
10, 910,
11, 123,
11, 262,

039
112
983
429
334
618
883
722
857
801
565
847
006
807
911
485
871
889
409
735
938
887

745,
761,
777,
792,
809,
825,
841,
858,
875,
893,
911,
928,
946,
963,
980,
998,

1, 015,
1, 032,
1, 048,
1, 065,
1, 082,
1, 099,

324
051
029
971
288
832
911
347
645
269
069
803
268
486
785
408
631
463
882
286
311
266

12, 657,
13, 265,
13, 825,
14, 389,
14, 985,
15, 581,
16, 090,
16, 638,
17, 273,
17, 922,
18, 588,
19, 256,
19, 924,
20, 573,
21, 208,
21, 945,
22, 625,
23, 279,
23, 905,
24, 562,
25, 250,
25, 873,

Pacificor Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

11, 420
11, 730
11, 942
12, 182
12, 528
12, 922
13, 313
13, 666
14, 053
14, 417
14, 752
15, 124
15, 568
15, 994
16, 400
16, 856
17, 316
17, 810
18, 357
18, 914
19, 500
20, 071

, 113
, 285
, 827
, 145
, 763
, 281
, 171
, 600
, 631
, 862
, 977
, 944
, 481
, 482
, 618
, 068
, 049
, 945
, 011
, 498
, 203
, 157

9, 228,
9, 498,
9, 806,

10, 125,
10, 466,
10, 820,
11, 165,
11, 514,
11, 904,
12, 314,
12, 728,
13, 137,
13, 544,
13, 937,
14, 336,
14, 739,
15, 139,
15, 539,
15, 936,
16, 337,
16, 750,
17, 153,

265
317
769
687
Ill
166
892
461
344
224
239
587
008
144
477
243
801
168
708
842
401
332

18, 512,
19, 227,
20, 136,
20, 968,
21, 693,
22, 468,
23, 137,
23, 869,
24, 850,
25, 814,
26, 825,
27, 785,
28, 678,
29, 514,
30, 319,
31, 250,
32, 027,
32, 687,
33, 257,
33, 868,
34, 486,
34, 899,

196
550
796
000
476
567
492
489
436
352
756
219
970
669
678
805
065
392
456
220
652
571

1, 904,
1, 942,
1, 978,
2, 012,
2, 049,
2, 088,
2, 125,
2, 161,
2, 206,
2, 249,
2, 291,
2, 331,
2, 370,
2, 408,
2, 444,
2, 484,
2, 520,
2, 554,
2, 587,
2, 621,
2, 655,
2, 686,

916
313
415
643
012
702
814
972
382
436
414
457
698
575
405
416
476
879
981
600
968
188

124
818
813
177
485
366
062
648
688
677
634
822
684
978
391
261
944
631
458
384
257
405

Total

41, 065,
42, 398,
43, 864,
45, 288,
46, 737,
48, 299,
49, 742,
51, 212,
53, 014,
54, 795,
56, 598,
58, 379,
60, 162,
61, 854,
63, 501,
65, 330,
67, 003,
68, 592,
70, 139,
71, 742,
73, 393,
74, 810,

490
466
807
476
362
717
369
522
793
875
386
207
157
871
180
532
391
384
156
160
225
248
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Pacificorp - RAMPP 2 - Medium Low Sales Forecast

Pacific Division - California Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

344, 175
347, 567
354, 837
360, 568
364, 434
368, 528
372, 582
376, 046
378, 989
381, 095
382, 592
384, 741
388, 453
392, 399
396, 072
401, 320
407, 163
413, 748
421, 524
428, 852
435, 020
441, 270

210, 973
212, 311
216, 498
220, 983
224, 186
226, 279
228, 062
229, 912
231, 936
234, 093
236, 084
237, 668
238, 797
240, 068
241, 791
243, 523
245, 392
247, 253
249, 132
250, 782
251, 767
252, 727

83, 316
82, 831
85, 879
87, 651
84, 732
81, 318
79, 950
80, 664
82, 590
85, 074
86, 353
85, 774
84, 053
83, 905
85, 335
85, 324
85, 812
86, 349
87, 320
87, 578
85, 376
84, 476

84, 974
85, 667
87, 372
88, 828
89, 518
90, 066
90, 768
91, 614
92, 541
93, 452
94, 172
94, 735
95, 289
96, 025
96, 926
97, 837
98, 861
99, 952

101, 190
102, 296
103, 004
103, 829

Total

723, 439
728, 376
744, 587
758, 030
762, 871
766, 191
771, 362
778, 237
786, 056
793, 714
799, 200
802, 919
806, 592
812, 397
820, 123
828, 004
837, 228
847, 303
859, 166
869, 508
875, 167
882, 302

Pacific Division - W omin Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

698, 279
705, 178
707, 864
711, 660
718, 457
730, 668
744, 936
757, 597
770, 300
782, 236
795, 028
810, 618
829, 792
849, 901
870, 948
890, 242
909, 661
929, 994
951, 842
972, 621
993, 868

1, 016, 142

819, 008
829, 861
844, 753
860, 392
875, 406
890, 525
906, 654
924, 197
942, 998
962, 639
982, 870

1, 003, 608
1, 024, 307
1, 045, 168
1, 066, 601
1, 088, 176
1, 109, 848
1, 131, 162
1, 151, 771
1, 171, 804
1, 191, 504
1, 211, 254

4, 358, 868
4, 401, 658
4, 626, 064
4, 791, 147
4, 856, 194
4, 912, 008
4, 989, 213
5, 071, 268
5, 155, 940
5, 232, 719
5, 310, 753
5, 390, 316
5, 451, 118
5, 508, 167
5, 570, 175
5, 634, 441
5, 692, 996
5, 734, 992
5, 763, 953
5, 784, 143
5, 802, 785
5, 817, 594

22, 711
22, 742
22, 860
22, 948
22, 989
23, 028
23, 077
23, 128
23, 180
23, 228
23, 277
23, 327
23, 370
23, 411
23, 455
23, 498
23, 539
23, 573
23, 602
23, 627
23, 651
23, 674

Total

5, 898, 866
5, 959, 440
6, 201, 542
6, 386, 147
6, 473, 046
6, 556, 228
6, 663, 880
6, 776, 190
6, 892, 418
7, 000, 821
7, 111, 927
7, 227, 869
7, 328, 588
7, 426, 647
7, 531, 178
7, 636, 356
7, 736, 043
7, 819, 721
7, 891, 168
7, 952, 195
8, 011, 809
8, 068, 664
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Pacificorp - RAMPP 2 - Medium Low Sales Forecast

Utah Division - Utah Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

3, 148,
3, 210,
3, 287,
3, 335,
3, 385,
3, 420,
3, 468,
3, 517,
3, 567,
3, 611,
3, 661,
3, 729,
3, 822,
3, 918,
4, 014,
4, 134,
4, 263,
4, 399,
4, 549,
4, 699,
4, 858,
5, 030,

927
359
303
117
824
951
432
546
432
729
586
604
715
426
861
899
112
728
028
435
679
409

3, 256,
3, 300,
3, 378,
3, 451,
3, 510,
3, 566,
3, 624,
3, 685,
3, 750,
3, 819,
3, 889,
3, 963,
4, 038,
4, 115,
4, 199,
4, 292,
4, 380,
4, 464,
4, 545,
4, 625,
4, 709,
4, 794,

949
588
313
143
251
812
231
315
810
201
710
131
062
969
096
726
375
423
355
859
025
982

5, 184,
5, 266,
5, 600,
5, 817,
5, 891,
5, 982,
6, 043,
6, 127,
6, 221,
6, 315,
6, 420,
6, 530,
6, 619,
6, 724,
6, 859,
7, 015,
7, 155,
7, 268,
7, 346,
7, 416,
7, 466,
7, 502,

624
989
585
886
871
415
333
742
760
561
794
092
662
271
412
164
986
978
085
981
319
734

737, 401
744, 142
755, 328
765, 410
773, 475
781, 134
788, 717
796, 634
804, 920
813, 367
821, 955
830, 770
839, 631
848, 703
858, 230
868, 734
878, 520
887, 808
896, 647
905, 345
914, 160
923, 108

12, 327,
12, 522,
13, 021,
13, 369,
13, 561,
13, 751,
13, 924,
14, 127,
14, 344,
14, 559,
14, 794,
15, 053,
15, 320,
15, 607,
15, 931,
16, 311,
16, 677,
17, 020,
17, 337,
17, 647,
17, 948,
18, 251,

901
078
529
557
420
312
714
238
922
858
044
597
069
369
599
523
994
936
114
619
183
233

Pacifico Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

11, 256
11, 354
11, 573
11, 766
11, 928
12, 070
12, 230
12, 374
12, 513
12, 633
12, 752
12, 903
13, 110
13, 338
13, 575
13, 849
14, 160
14, 491
14, 858
15, 216
15, 562
15, 926

, 031
, 613
, 380
, 240
, 517
, 640
, 086
, 740
, 089
, 512
, 118
, 544
, 114
, 152
, 076
, 966
, 447
, 315
, 341
, 284
, 513
, 237

9, 073
9, 139
9, 341
9, 547
9, 697
9, 816
9, 932

10, 059
10, 204
10, 360
10, 518
10, 672
10, 817
10, 972
11, 147
11, 332
11, 520
11, 706
11, 885
12, 057
12, 214
12, 371

, 543
, 141
, 107
, 259
, 586
, 996
, 068
, 787
, 194
, 914
, 692
, 070
, 944
, 420
, 535
, 337
, 967
, 038
, 600
, 631
, 261
, 894

17, 861
18, 064
19, 211
19, 877
19, 988
20, 111
20, 269
20, 518
20, 805
21, 076
21, 377
21, 679
21, 887
22, 166
22, 534
22, 915
23, 266
23, 536
23, 728
23, 888
23, 964
24, 032

, 655
, 092
, 467
, 328
, 963
, 469
, 710
, 140
, 305
, 271
, 094
, 428
, 685
, 434
, 415
, 160
, 883
, 987
, 036
, 745
, 730
, 173

1, 884,
1, 897,
1, 937,
1, 966,
1, 980,
1, 994,
2, 008,
2, 023,
2, 039,
2, 054,
2, 069,
2, 083,
2, 096,
2, 111,
2, 129,
2, 148,
2, 167,
2, 185,
2, 202,
2, 218,
2, 232,
2, 246,

993
317
277
275
820
461
564
628
410
760
106
376
418
346
101
605
685
613
411
498
752
776

Total

40, 076,
40, 455,
42, 063,
43, 157,
43, 595,
43, 993,
44, 440,
44, 976,
45, 561,
46, 125,
46, 717,
47, 338,
47, 912,
48, 588,
49, 386,
50, 246,
51, 115,
51, 919,
52, 674,
53, 381,
53, 974,
54, 577,

221
163
231
102
887
566
428
294
999
456
010
418
161
352
127
068
982
954
388
158
256
080

Detailed Sales Forecasts - Page 15



Pacificorp - RAMPP 2 - Low sales Forecast

Pacific Division - Ore on Me awatthours

Residential Comnercial Industrial

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

4, 646,
4, 600,
4, 632,
4, 664,
4, 665,
4, 662,
4, 659,
4, 648,
4, 634,
4, 616,
4, 593,
4, 575,
4, 573,
4, 581,
4, 593,
4, 614,
4, 650,
4, 691,
4, 744,
4, 792,
4, 832,
4, 874,

544
959
568
003
145
526
189
292
713
564
921
964
287
402
081
933
097
727
315
155
284
078

3, 253,
3, 226,
3, 264,
3, 306,
3, 319,
3, 311,
3, 299,
3, 292,
3, 291,
3, 295,
3, 298,
3, 296,
3, 288,
3, 283,
3, 287,
3, 289,
3, 295,
3, 303,
3, 309,
3, 312,
3, 309,
3, 304,

191
278
352
385
231
944
807
211
314
640
519
359
503
702
164
112
903
015
364
791
190
320

3, 595,
3, 569,
3, 687,
3, 681,
3, 591,
3, 506,
3, 445,
3, 417,
3, 403,
3, 384,
3, 396,
3, 415,
3, 406,
3, 412,
3, 439,
3, 453,
3, 473,
3, 487,
3, 497,
3, 505,
3, 482,
3, 470,

537
575
552
190
792
959
340
957
276
515
972
835
619
022
763
075
247
449
705
402
983
751

Other

325, 397
324, 127
326, 825
328, 039
327, 330
326, 332
325, 531
325, 076
324, 817
324, 499
324, 463
324, 513
324, 399
324, 688
325, 422
326, 130
327, 210
328, 325
329, 562
330, 643
331, 130
331, 745

Total

11, 820,
11, 720,
11, 911,
11, 979,
11, 903,
11, 807,
11, 729,
11, 683,
11, 654,
11, 621,
11, 613,
11, 612,
11, 592,
11, 601,
11, 645,
11, 683,
11, 746,
11, 810,
11, 880,
11, 940,
11, 955,
11, 980,

669
940
297
616
498
761
867
536
120
218
875
672
808
813
430
251
457
516
946
992
586
894

Pacific Division - Washin ton Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

1, 353,
1, 357,
1, 371,
1, 383,
1, 391,
1, 411,
1, 429,
1, 441,
1, 443,
1, 450,
1, 450,
1, 452,
1, 459,
1, 467,
1, 474,
1, 480,
1, 494,
1, 508,
1, 524,
1, 537,
1, 549,
1, 561,

187
849
002
830
982
569
945
278
123
076
090
569
229
175
457
565
889
257
368
954
344
659

985,
990,

1, 001,
1, 011,
1, 017,
1, 020,
1, 021,
1, 023,
1, 024,
1, 026,
1, 028,
1, 028,
1, 028,
1, 028,
1, 028,
1, 028,
1, 030,
1, 031,
1, 032,
1, 031,
1, 028,
1, 026,

433
509
201
361
481
295
737
088
901
919
406
840
344
022
690
400
186
557
213
319
907
916

771, 005
781, 382
804, 623
822, 588
820, 938
818, 025
817, 602
823, 390
830, 591
835, 395
837, 002
837, 303
833, 954
834, 166
840, 011
843, 244
847, 116
848, 323
846, 935
846, 864
842, 413
838, 213

153, 536
154, 108
155, 316
156, 371
156, 761
157, 301
157, 833
158, 341
158, 787
159, 071
159, 225
159, 379
159, 523
159, 779
160, 169
160, 448
160, 976
161, 411
161, 830
162, 186
162, 359
162, 566

Total

3, 263,
3, 283,
3, 332,
3, 374,:
3, 387,
3, 407,:
3, 427,
3, 446,
3, 462,
3, 471,.
3, 474,'
3, 478,
3, 481,1
3, 489,
3, 503,
3, 512,
3, 533,:
3, 549,:
3, 565,:
3, 578,:
3, 583,
3, 589,:

161
847
143
151
163
191
117
097
402
461
722
091
050
142
326
656
166
548
347
323
023
355

Detailed Sales Forecasts - Page 16



Pacificorp - RAMPP 2 - Low sales Forecast

Pacific Division - Idaho Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

98, 902
99, 110

100, 567
101, 424
101, 800
102, 574
103, 551
104, 338
104, 920
105, 196
105, 300
105, 580
106, 102
106, 823
107, 561
108, 488
109, 474
110, 560
111, 860
113, 045
114, 195
115, 364

61, 207
61, 279
62, 054
62, 884
"63, 462
63, 862
64, 200
64, 538
64, 906
65, 305
65, 651
65, 921
66, 082
66, 250
66, 493
66, 716
66, 974
67, 217
67, 456
67, 661
67, 845
67, 962

54, 104
54, 453
55, 327
56, 030
56, 281
55, 147
54, 327
55, 063
56, 321
57, 970
58, 862
58, 778
58, 008
58, 360
59, 928
60, 529
61, 347
62, 194
63, 282
63, 880
62, 450
61, 743

735
735
735
735
735
735
735
735
735
735
735
735
735
735
735
735
735
735
735
735
735
735

Pacific Division - Montana Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

298, 411
299, 416
304, 539
306, 530
306, 177
306, 475
308, 116
310, 203
312, 206
313, 685
315, 063
316, 599
318, 898
322, 065
326, 008
330, 284
335, 213
340, 549
346, 665
352, 026
357, 083
362, 916

205, 543
205, 454
208, 840
211, 928
213, 186
213, 356
213, 549
214, 218
215, 282
216, 604
217, 781
218, 505
218, 771
219, 339
220, 511
221, 605
222, 838
223, 987
225, 070
225, 744
226, 067
226, 650

191, 407
188, 625
187, 716
187, 034
189, 435
188, 680
186, 205
190, 118
197, 457
204, 168
207, 474
206, 138
201, 376
203, 001
212, 098
216, 100
220, 962
223, 068
224, 891
225, 496
218, 981
215, 831

4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012
4, 012

214, 949
215, 576
218, 683
221, 073
222, 279
222, 318
222, 813
224, 674
226, 882
229, 205
230, 548
231, 014
230, 927
232, 167
234, 716
236, 467
238, 530
240, 707
243, 333
245, 322
245, 225
245, 803

Total

699, 372
697, 507
705, 107
709, 503
712, 809
712, 523
711, 882
718, 551
728, 956
738, 469
744, 330
745, 253
743, 056
748, 416
762, 629
772, 000
783, 025
791, 615
800, 638
807, 277
806, 143
809, 409

Detailed Sales Forecasts . Page 17



Pacificorp - RAMPP 2 - Low Sales Forecast

Pacific Division - California Me awatthours

Residential Commercial Industrial Other

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

341, 963
342, 528
346, 400
348, 493
348, 676
348, 974
349, 074
348, 455
347, 221
345, 113
342, 700
340, 911
340, 567
340, 287
339, 579
340, 357
341, 531
343, 223
345, 751
347, 772
349, 075
350, 481

208, 482
206, 910
207, 526
208, 183
207, 643
206, 072
204, 150
202, 171
200, 233
198, 316
196, 176
193, 675
190, 796
187, 951
185, 308
182, 619
179, 941
177, 143
174, 248
171, 094
167, 575
164, 030

81, 875
79, 919
80, 938
80, 743
76, 263
71, 442
68, 514
67, 410
67, 312
67, 634
66, 974
64, 890
61, 983
60, 238
59, 577
57, 925
56, 576
55, 219
54, 063
52, 433
49, 451
47, 164

84, 366
84, 345
85, 165
85, 698
85, 503
85, 177
84, 972
84, 866
84, 802
84, 693
84, 436
84, 060
83, 703
83, 466
83, 314
83, 203
83, 160
83, 155
83, 238
83, 198
82, 915
82, 705

Total

716, 686
713, 702
720, 029
723, 117
718, 085
711, 664
706, 711
702, 902
699, 568
695, 755
690, 285
683, 536
677, 049
671, 942
667, 777
664, 104
661, 209
658, 741
657, 300
654, 498
649, 016
644, 380

Pacific Division - W omin Me aaratthours

Residential Commercial Industrial

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

688, 419
685, 997
680, 114
676, 028
675, 398
680, 221
687, 065
692, 370
697, 625
702, 073
707, 200
714, 717
725, 343
736, 582
748, 407
757, 842
767, 055
776, 757
787, 475
796, 863
808, 329
821, 184

798, 495
789, 606
785, 141
782, 148
779, 355
776, 692
774, 583
773, 179
772, 298
771, 599
770, 939
770, 245
769, 162
767, 867
766, 650
765, 183
763, 440
761, 135
758, 111
754, 394
751, 217
748, 506

4, 313
4, 339
4, 444
4, 525
4, 545
4, 558
4, 587
4, 622
4, 657
4, 682
4, 706
4, 728
4, 729
4, 726
4, 727
4, 729
4, 725
4, 706
4, 675
4, 635
4, 613
4, 588

, 122
, 717
, 353
, 344
, 654
, 159
, 965
, 954
, 557
, 842
, 269
, 547
, 444
, 598
, 404
, 420
, 556
, 477
, 452
, 901
, 470
, 812

Other

22, 674
22, 683
22, 730
22, 767
22, 776
22, 784
22, 802
22, 821
22, 840
22, 855
22, 869
22, 884
22, 889
22, 893
22, 899
22, 905
22, 907
22, 903
22, 892
22, 877
22, 871
22, 865

Total

5, 822,
5, 838,
5, 932,
6, 006,
6, 023,
6, 037,
6, 072,
6, 111,
6, 150,
6, 179,
6, 207,
6, 236,
6, 246,
6, 253,
6, 265,
6, 275,
6, 278,
6, 267,
6, 243,
6, 210,
6, 195,
6, 181,

710
003
338
286
183
856
415
325
321
369
278
392
837
941
360
349
957
272
931
035
887
366
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Pacificorp - RAMPP 2 - Low Sales Forecast

Utah Division - Utah Me awatthours

Residential Commercial Industrial Other Total

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

3, 088, 951
3, 087, 544
3, 098, 405
3, 080, 279
3, 058, 255
3, 054, 738
3, 061, 927
3, 069, 928
3, 078, 021
3, 080, 870
3, 088, 425
3, 111, 522
3, 156, 516
3, 202, 687
3, 248, 172
3, 312, 805
3, 382, 593
3, 458, 049
3, 542, 715
3, 627, 349
3, 726, 394
3, 834, 545

3, 195, 661
3, 170, 197
3, 163, 794
3, 153, 486
3, 135, 108
3, 115, 463
3, 096, 445
3, 079, 456
3, 064, 778
3, 051, 538
3, 039, 353
3, 028, 676
3, 018, 677
3, 010, 082
3, 003, 869
3, 002, 687
2, 998, 128
2, 991, 554
2, 983, 355
2, 974, 849
2, 971, 081
2, 968, 307

5, 146, 136
5, 179, 685
5, 400, 974
5, 538, 975
5, 573, 413
5, 620, 307
5, 666, 089
5, 712, 659
5, 762, 047
5, 802, 639
5, 842, 018
5, 881, 660
5, 898, 839
5, 925, 943
5, 979, 944
6, 045, 340
6, 092, 445
6, 116, 848
6, 117, 824
6, 107, 985
6, 090, 144
6, 054, 437

730, 956
730, 461
732, 895
734, 533
734, 826
734, 991
735, 208
735, 636
736, 322
737, 114
738, 017
739, 122
740, 284
741, 624
743, 308
745, 685
747, 586
749, 176
750, 511
751, 768
753, 514
755, 317

12, 161, 704
12, 167, 887
12, 396, 068
12, 507, 273
12, 501, 603
12, 525, 499
12, 559, 669
12, 597, 679
12, 641, 168
12, 672, 161
12, 707, 813
12, 760, 980
12, 814, 317
12, 880, 335
12, 975, 294
13, 106, 516
13, 220, 752
13, 315, 627
13, 394, 404
13, 461, 952
13, 541, 133
13, 612, 607

Pacificor Me awatthours

Residential Commercial Industrial

1991 11, 123, 096
1992 11, 073, 872
1993 11, 130, 144
1994 11, 153, 813
1995 11, 137, 155
1996 11, 155, 577
1997 11, 186, 750
1998 11, 200, 716
1999 11, 205, 840
2000 11, 192, 565
2001 11, 177, 712
2002 11, 190, 762
2003 11, 252, 914
2004 11, 330, 740
2005 11, 411, 753
2006 11, 522, 821
2007 11, 661, 262
2008 11, 812, 799
2009 11, 990, 876
2010 12, 158, 442
2011 12, 331, 891
2012 12, 519, 587

8, 965, 388
8, 903, 746
8, 947, 208
8, 991, 598
8, 989, 353
8, 959, 787
8, 925, 016
8, 898, 386
8, 882, 781
8, 874, 995
8, 865, 914
8, 851, 333
8, 829, 492
8, 812, 555
8, 808, 641
8, 807, 270
8, 809, 327
8, 808, 302
8, 802, 999
8, 791, 428
8, 774, 902
8, 759, 096

17, 679, 137
17, 742, 205
18, 344, 567
18, 663, 271
18, 644, 827
18, 625, 033
18, 657, 736
18, 751, 029
18, 868, 151
18, 956, 370
19, 059, 250
19, 156, 983
19, 156, 847
19, 190, 619
19, 303, 056
19, 407, 634
19, 492, 389
19, 515, 994
19, 485, 770
19, 428, 305
19, 332, 721
19, 227, 300

Other

1, 875, 158
1, 876, 227
1, 900, 099
1, 915, 234
1, 917, 556
1, 919, 457
1, 921, 772
1, 924, 730
1, 928, 123
1, 930, 901
1, 932, 824
1, 934, 635
1, 935, 214
1, 937, 159
1, 941, 618
1, 947, 377
1, 953, 006
1, 957, 723
1, 961, 497
1, 964, 712
1, 966, 977
1, 968, 990

Total

39, 642, 779
39, 596, 049
40, 322, 018
40, 723, 915
40, 688, 892
40, 659, 855
40, 691, 274
40, 774, 860
40, 884, 894
40, 954, 831
41, 035, 700
41, 133, 713
41, 174, 467
41, 271, 073
41, 465, 068
41, 685, 101
41, 915, 983
42, 094, 818
42, 241, 142
42, 342, 886
42, 406, 490
42, 474, 973
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DETAILED MONTHLY PEAK & ENERGY FORECASTS

BY ZONE





Pacificorp Electric Operations - Firm Load - RAMPP II High Forecast

Pacific Division - Oregon

Calendar JAN FEB MAR APR MAY J"N JUL AUG SEP

PEAK rage 2419 2417 2325 2222 1957 1805 1853 1887 1861
ENERGY 1S74 1835 16S9 1591 1531 1456 1451 1442 1500 1484

1992 raAK" "" 2517 2515 2419 2312 2036 1878 1928 1963 1936
ENSRGY 1638 ~1M9 1726 1656 1593 1515 1510 1500 1561 1544

1993 ̂ E " """ 2600 2598 2499 2388 2103 1940 1991 2028 2001
ENERGY 1692 1973 1783 1710 1646 1565 1560 1550 1612 1595

1994 ?EAK"' "" 2683 2681 2579 2465 2171 2003 2055 2093 2065
ENERGY 1746 2036 1840 1765 1699 1615 1610 1599 1664 1646

1995 PEAK" "" 2784 2782 2676 2558 2252 2078 2132 2;L72 2142
ENERGY 1812 2112 1909 1832 1763 1676 1670 1659 1727 1^08

1996 rEAK" 
"" 

2901 2899 2788 2665 2347 2165 2222 2263 22^
ENERGY 1888 2201 1989 1908 1837 1746 1740 1729 1799 1780

1997 PEAK" "~"~ 3012 3009 2895 2767 2436 2248 2307 2349 231^
ENERGY 1960 2285 2065 1981 1907 1813 1807 1795 1868 3;848

1998 ^EAK"* "" 3121 3118 2999 2867 2524 2329 2390 2434 2401
ENERGY 2031 2368 2140 2053 1976 1878 1872 1860 1935 191S

1999 PEAK" "" 3254 3251 3127 2989 2632 2428 2492 2538 2503
ENERGY 2117 2469 2231 2140 2060 1958 1952 1939 2018 1996

2000 PEAK" ---' 3383 3381 3252 3108 2737 2525 2591 2639 2603
E^GY 2201 2567 2320 2226 2142 2036 2030 2017 2098 2076

2001 ^EAK" "" 3511 3509 3375 3226 2840 2621 2689 2739 2702
ENERGY 2285 26M 2408 2310 2223 2113 2107 2093 2177 215^

2002 ?EAK" "" 3638 3635 3496 3342 2943 2715 2786 2838 1TW
E^RGY 2367 2760 2495 2393 2303 2189 2182 2168 2256 2232

2003 W^ ""' 3767 1-764 3620 3461 3047 2811 2885 2939 2898
ENERGY 24S1 2858 2583 2478 2385 2267 2260 224S 2336 2^1

2004 ^EAK" "" 3890 3887 3739 3573 3147 2903 2979 3034 2993
E^GY 2531 2951 2668 2559 2463 2341 2334 2318 2412 2387

2005 ^EM" "" 4011 4008 3855 3685 3245 2994 3072 3129 3086
ENERGY 2610 3043 2751 2639 2540 2414 2406 2391 2487 24M

2006 PEAK" -'" 4128 4125 3968 3793 3340 . 3081 3162 3221^ 31^
MmGY 2686 3132 2831 2716 2614 2485 2477 2461 2560 2533

2007 ^K" """ 4235 4232 4071 3891 3426 3161 3244 3304 3259
ENERGY 2756 3214 2905 2786 2682 2549 2541 2525 2626 2599

2008 ^E^K" "" 4341 4338 4172 3988 3512 3240 3325 3387 3340
E^GY 2825 3294 2977 2856 2748 2613 2604 2587 2692 2664
PEAK"' "~-~ 4449 4445 4276 4087 3599 3320 3407 3470 3423
EN^GY 2895 3375 3051 2927 2817 2678 2669 26K 2^ 2^

4558 4555 4381 4188 3688 3402 3491 3556 3508
ENERGY 2966 3459 3126 2999 2886 2744 2735 2717 2827 2797
PEAK"* -'" 4666 4663 4485 4287 3775 3483 3574 3640 3591
ENERGY 3036 3540 3200 3070 2954 2809 2800 2781 2894 2863
PEAK"* "" 4754 4751 4570 4368 3846 3548 364. 3709 3658
ENERGY 3094 3607 3261 3128 3010 2862 2852 2834 2948 2917

OCT

2111
1484
2196
1544
2269
1595
2341
1646
2429
1708
2531
1780
2628
1848
2723
1915
2839
1996
2952
2076
3064
2155
3174
2232
3287
2311
3394
2387
3500
2461
3602
2533
3696
2599
3788
2664
3882
2730
3977
2797
4072
2863
ills
2917

NOV

2302
1651
2395
1718
2474
1775
2553
1832
2649
1900
2760
1980
2866
2056
2969
2130
3096
2221
3219
2309
3341
2397
3461
2483
3584
2571
3701
2655
3817
2738
3928
2818
4030
2891
4131
2963
4233
3037
4337
3111
4440
3185
4524
3245

DEC

2572
1804
2676
1877
2765
1939
2853
2001
2961
2076
3085
2163
3202
2246
3318
2327
3460
2426
3598
2523
3734
2618
3868
2713
4006
2809
4136
2901
4265
2991
4390
3079
4504
3158
4616
3237
4731
3317
4847
3399
4962
3480
5056
3S45
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Pacificorp Electric Operations - Firm Load - RAMPP II High Forecast

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Utah Division

Annual
Calendar

Average
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
PEAK
ENERGY
PEAK
ENERGY

1953

2072

2201

2327

2453

2586

2707

2834

2981

3131

3283

3434

3585

3733

3878

4044

4199

4349

4495

4646

4802

4949

JAN

2474
2023
2619
2141
2777
2274
2933
2404
3089
2535
3253
2671
3402
2796
3558
2927
3739
3078
3923
3231
4110
3387
4297
3543
4482
3699
4665
3851
4844
4001
5049
4171
5241
4331
5426
4485
5606
4635
5793
4791
5986
4951
6168
5103

FEB

2501
1967
2630
2085
2789
2215
2945
2343
3102
2470
3266
2604
3416
2726
3572
2866
3741
3014
3926
3165
4113
3317
4301
3470
4487
3622
4670
3771
4850
3918
5056
4085
5248
4241
5435
4393
5616
4539
5S16
4680
6010
4837
6194
4986

MAR APR

2416
1921
2565
2040
2720
2167
2872
2291
3026
2417
3186
2548
3332
2668
3485
2802
3653
2947
3833
3095
4016
3245
4199
3394
4381
3543
4560
3690
4736
3S34
4936
3998
5125
4152
5307
4300
5483
4445
5676
4586
SS66
4741
6045
4887

1983
1662
2107
1765
2240
1878
2370
1988
2501
2099
2638
2215
2762
2321
2893
2408
3067
2536
3221
2666
3377
2799
3533
2931
3688
3063
3841
3192
3991
3319
4162
3464
4322
3600
4478
3731
4628
3858
4761
4015
4923
4151
5076
4280

MAY

2162
1783
2288
1883
2428
2002
2565
2118
2705
2235
2850
2357
2981
2469
3119
2606
3258
2741
3421
2879
3585
3019
3750
3158
3915
3297
4077
3434
4236
3568
4417
3721
4587
3864
4752
4002
4912
4137
5099
4256
5271
4400
5434
4537

JUN

2654
1999
2812
2113
2981
2243
3148
2370
3318
2498
3495
2633
3656
2756
3824
2843
4061
2993
4261
3146
4464
3300
4666
3454
4866
3606
5064
3756
5258
3903
5481
4071
5689
4229
5890
4380
6085
4527
6248
4721
6458
4878
6655
5026

JUL AUG

2855
2247
3023
2365
3203
2508
3379
2647
3559
2788
3747
2935
3917
3071
4096
3178
4339
3344
4551
3512
4767
3682
4981
3852
5193
4019
5403
4185
5608
4346
5844
4532
6064
4705
6277
4871
6483
5032
6664
5234
6885
5407
7093
5569

2815
2147
2995
2285
3174
2424
3349
2560
3S27
2697
3713
2841
3882
2972
4059
3088
4287
3248
4497
3411
4709
3577
4921
3741
5132
3904
5340
4065
5543
4222
5776
4402
5994
4571
6205
4733
6409
4890
6600
5076
6819
5245
7026
5403

SEP

2576
1917
2746
2047
2911
2174
3072
2299
3237
2425
3408
2556
3563
2676
3726
2811
3905
2957
4098
3105
4293
3256
4488
3406
4682
3555
4874
3702
5061
3846
5276
4011
5477
4165
5672
4314
S861
4458
6067
4599
6270
4754
6462
4900

OCT

2200
1862
2344
1984
2489
2108
2630
2229
2773
2351
2923
2479
3059
2595
3202
2690
3394
2832
3563
2976
3734
3122
3905
3268
4074
3413
4241
3555
4405
3695
4592
3854
4767
4004
4936
4148
5100
4288
5245
4460
5421
4610
5587
4752

NOV

2317
1834
2473
1962
2623
2085
2770
2206
2919
2327
3074
2454
3215
2570
3363
2701
3524
2842
3699
2985
3876
3130
4053
3274
4229
3418
4402
3560
4572
3699
4767
3858
4949
4006
5125
4150
5295
4290
5483
4424
5666
4574
5839
4715

DEC

2508
2061
2662
2188
2823
2323
2981
2456
3141
2590
3308
2729
3460
2856
3620
2975
3818
3130
4006
3286
4197
3446
4387
3605
4577
3763
4763
3919
4946
4072
5155
4246
5351
4409
5541
4567
5724
4720
5902
4894
6099
5058
6285
5213

Detai led Energy & Peak Forecasts - Page 10
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Pacificorp Electric Operations - Firm Load - RAMPP II High Forecast
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1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Total Company

Annual

Calendar
Average
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ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY
PEAK
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PEAK
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PEAK
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PEAK
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PEAK
ENERGY
PEAK
ENERGY
PEAK
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PEAK
ENERGY
PEAK
ENERGY
PEAK
ENERGY

5067

5313

5570

5822

6083

6371
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6926

7254

7582

7913

8242

8574

8896

9214

9556

9879

10193

10505

10826

11152

114SO

JAN

6983
5598
7312
5861
7651
6140
7985
6414
8334
6698
8722
7012
9091
7313
9467
7619
9908
7978

10348
8336

10791
8696

11232
9056

11677
9419

12107
9769

12534
10116
12989
10488
13419
10839
13838
11181
14254
11521
14685
1187.1
15120
12226
15515
12550

FEB

6956
5272
7267
5523
7604
5790
7936
6053
8284
6322
8669
6621
9036
6906
9409
7210
9835
7550

10272
7890

10711
8233

11149
8576

11592
8920

12019
9254

12443
9584

12896
9939

13323
10274
13739
10600
14153
10923
14593
1124S
15026
11584
15418
11893

MAR

6673
5062
6995
5308
7321
5565
7642
5818
7978
6079
8350
6367
8704
6641
9064
6931
9479
7259
9901
7587

10326
7918

10749
8248

11177
8580

11590
8902

11999
9221

12437
9563

12850
9887

13252
10202
13652
10514
14075
10827
14493
11154
14873
11453

APR MAY

6028
4704
6317
4931
6612
5170
6903
5405
7208
5646
7545
5914
7867
6170
8195
6408
8603
6713
8987
7018
9372
7326
9756
7633

10145
7942

10520
8241

10892
8538

11287
8855

11661
9155

12025
9448

12388
9738

12739
10061
13117
10364
13461
10641

5727
4611
5998
4826
6282
5061
6563
5293
6855
5531
7177
5795
7483
6045
7795
6322
8140
6621
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6921
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7223
9239
7524
9609
7827
9967
8121

10322
8412

10701
8724

11060
9019

11409
9306

11756
9591

12135
9865

12498
10163
12829
10435

JUN

6217
4914
6519
5146
6835
5397
7146
5644
7469
5897
7824
6177
8160
6444
8503
6675
8947
699S
9350
7315
9757
7637

10162
7957

10569
8280

10965
8592

11355
8901

11779
9235

12178
9549

12566
9855

12950
10158
13307
10511
13710
10828
14079
11117

JUL

6510
5161
6827
5397
7156
5660
7479
5918
7815
6184
8185
6477
8535
6756
8892
7007
9346
7342
9767
7678

10190
8015

10611
8351

11034
8688

11446
9016

11852
9338

12292
9689

12707
10019
13110
10340
13509
10656
13888
11017
14307
11350
14689
11653

AUG

6507
5139
6837
5398
7166
5660
7489
5918
7826
6184
8195
6477
8545
6756
8903
7019
9344
7353
9764
7687

10187
8024

10608
8359

11032
8697

11443
9024

11849
9346

12289
9696

12703
10025
13107
10345
13506
10661
13897
11010
14315
11342
14698
11645

SEP OCT NOV DEC

6178
4890
6495
5141
6806
5391
7112
5637
7431
5890
7782
6170
8114
6436
8453
6718
8841
7037
9239
7356
9639
7677

10039
7997

10441
8320

10831
8632

11217
8941

11634
9275

12027
9589

12410
9895

12789
10198
13191
10501
13S88
10819
13952
11109

6122
4826
6426
5069
6728
5315
7026
5557
7337
5806
7681
6082
8009
6345
8343
6586
8762
6900
91S4
7214
9547
7531
9939
7847

10335
8164

10718
8472

11097
8776

11502
9104

11884
9413

122S7
9714

12627
10012
12983
10347
13370
10659
13721
10944

6550
5057
6878
5315
7198
5571
7513
5822
7843
6082
8208
6370
8556
6644
8910
6935
9316
7263
9731
7590

10148
7920

10563
8250

10983
8581

11389
8902

11791
9220

12220
9561

12625
9883

13020
10197
13412
10508
13828
10819
14238
11144
14610
11441

7182
5568
7526
5837
7874
6116
8217
6390
8577
6674
8976
6988
9356
7287
9742
7579

10210
7937

10663
8294

11118
8654

11571
9013

12030
9375

12472
9725

12911
10072
13378
10443
13820
10794
14250
11136
14679
11476
15107
11840
15555
12195
15960
12518
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Pacificorp Electric Operations - Firm Load - RAMPP II Medium High Forecast

Pacific Division - Wyoming

Calendar JAN FEB MAR APR MAY JUN JUL AUG SEP OCT

1991 PEAK rage 1001 976 972 932 863 970 922 932 932 903
ENERGY 865 "921 929 881 873 784 846 832 837 847 839

1992 PEAK"" *" 1026 1000 996 955 884 994 945 955 955 925
ENERGy 886 -944 952 903 894 803 867 852 858 868 860

1993 PEAK"" "' 1072 1045 1040 998 923 1038 987 997 998 966
ENERGY 926 "986 994 943 934 839 905 891 896 906 ^898
PEAK"" "' 1116 1088 1084 1039 962 1082 1028 1039 1039 1006
ENERGY 964 1027 1036 982 973 874 943 928 933 ^944 ^935

1995 PEAK" --- 1151 1123 1118 1072 992 1116 1060 1072 1072 1038
ENERGY 995 1059 1068 1013 1004 901 973 957 963 974 ^965

1996 PEAK" -" 1189 1159 1154 1107 1024 1152 1095 1106 1107 1072
ENERGY 1027 1094 1103 1046 1036 930 1004 988 ^994 1005 ^996

1997 PEAK"" -" 1229 1198 1193 1144 1059 1191 1132 1144 1144 1108
ENERGY 1062 1131 1140 1082 1071 962 1038 1021 1028 1039 1030

1998 PEAK"" --" 1271 1240 1234 1184 1096 1232 1171 1183 1184 1;L46
ENERGY 1098 1170 1180 1119 1108 995 1074 1057 1063 1075 1065

1999 PEAK" ~--- 1321 1288 1282 1229 1138 1280 1216 1229 1230 1191
ENERGY 1141 1215 1225 1162 1151 1034 1116 1097 1104 1117 1107
PEAK"" -"-- 1370 1336 1330 1275 1180 1327 1261 1275 1275 1235
ENERGY 1183 1260 1271 1206 1194 1072 1157 1138 1145 1158 1148

2001 PEAK"" ---- 1421 1386 1380 1323 1224 1377 1308 1322 1323 1281
ENERGY 1227 1307 1318 1251 1239 1112 1200 1181 1188 1202 1191

2002 PEAK"' --- 1472 1436 1430 1371 1269 1427 1356 1370 1371 1328
ENERGY 1272 1355 1366 1296 1283 1152 1244 1224 1231 1245 1234

2003 PEAK" "~'- 1523 1485 1478 1417 1312 1476 1402 1417 1418 13^73
ENERGY 1315 1401 1413 1340 1327 1192 1286 1265 1273 1288 1276

2004 PEAK"" '--- 1572 1533 1526 1463 1355 1523 1447 1463 1464 141^
ENERGY 1358 1446 1458 1384 1370 1230 1328 1306 1315 1329 1317

2005 PEAK"" -"- 1620 1580 1573 1508 1396 1570 1492 1508 1509 1461
ENERGY 1400 1491 1503 1426 1412 1268 1369 1346 1355 1370 1358

2006 PEAK" "" 1673 1631 1624 1557 1442 1621 1541 1557 1558 1508
ENERGY 1445 1539 1552 1473 1458 1309 1414 1390 1399 1415 1402

2007 PEAK"" ---' 1724 1681 1674 1605 1485 1670 1587 1604 1605 1554
ENERGY 1489 1586 1599 1517 1503 1349 1456 1433 1441 1458 1444

2008 PEAK" '"" 1772 1728 1721 1650 1527 1717 1632 1649 1650 1598
ENERGY 1531 1631 1644 1560 1545 1387 1497 1473 1482 1499 1485

2009 PEAK"" -"~ 1820 1774 1767 1694 1568 1763 1676 1694 1694 1641
ENERGY 1572 1674 1688 1602 1586 1424 1537 1512 1522 1539 1525

2010 PEAK" ~-- 1868 1822 1814 1739 1610 1810 1720 1739 1740 1685
ENERGY 1614 1719 1733 1645 1628 1462 1578 1553 1562 1580 1566
PEAK"" -"' 1919 1872 1864 1787 1654 1860 1767 1786 1787 1731
ENERGY 1658 1766 1781 1690 1673 1502 1622 1595 1605 1623 1608

2012 PEAK"" ~^~: 1969 1920 1911 1833 1696 1908 1813 1832 1833 1775
ENERGY 1701 1811 1826 1733 1716 1541 1663 1636 1646 1665 1650

NOV

958
885
982
907

1026
947

1068
986

1102
1017
1138
1051
1176
1086
1217
1124
1264
1167
1311
1211
1360
1256
1409
1301
1457
1346
1505
1389
1551
1432
1601
1479
1650
1523
1696
1566
1742
1608
1788
1651
1837
1696
1884
1740

DEC

1000
912

1025
934

1070
976

1115
1016
1150
1048
1187
1082
1228
1119
1270
1158
1319
1202
1368
1247
1419
1294
1471
1341
1521
1386
1570
1431
1618
1475
1671
1523
1722
1570
1770
1614
1818
1657
1866
1701
1917
1748
1966
1792
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Pacificorp Electric Operations - Firm Load - RAMPP II Medium High Forecast

Pacific Division

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

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
PEAK
ENERGY
PEAK
ENERGY

Annual
Calendar

Average

3063

3137

3228

3316

3410

3515

3616

3716

3839

3958

4079

4198

4321

4435

4550

4668

4779

4887

4995

5107

5220

5318

JAN

4437
3516
4544
3602
4671
3705
4793
3805
4927
3911
5079
4032
5223
4147
5364
4261
5539
4401
5709
4538
5880
4675
6049
4811
6223
4951
6386
5082
6548
5212
6715
5347
6872
5474
7023
5596
7177
5720
7335
5847
7496
5977
7631
6087

FEB

4384
3250
4491
3329
4615
3426
4736
3520
4867
3619
5017
3731
5160
3838
5299
3944
5472
4075
5639
4202
5807
4331
5974
4458
6146
4588
6306
4710
6465
4832
6630
4958
6784
5077
6934
5191
7085
5307
7240
5426
7398
5547
7532
5651

MAR

4189
3090
4290
3164
4410
3257
4526
3346
4652
3440
4796
3546
4932
3649
5065
3749
5231
3874
5392
3995
5554
4117
5714
4238
5879
4362
6032
4478
6186
4593
6344
4714
6492
4826
6635
4935
6780
5045
6930
5158
7082
5273
7210
5372

APR

3981
2992
4078
3065
4191
3154
4302
3241
4421
3332
4558
3435
4687
3534
4814
3632
4971
3753
5124
3870
5277
3988
5429
4106
5586
4226
5732
4338
5877
4450
6027
4567
6168
4676
6304
4782
6441
4888
6583
4998
6727
5109
6848
5205

MAY

3508
2782
3593
2849
3694
2932
3793
3012
3898
3096
4018
3192
4133
3284
4245
3374
4384
3485
4518
3594
4654
3703
4789
3811
4927
3922
5056
4026
S184
4130
5317
4237
5441
4338
5561
4435
5683
4533
5808
4634
5935
4737
6042
4825

JUN

3505
2867
3590
2937
3693
3022
3794
3106
3900
3193
4020
3292
4135
3386
4249
3480
4389
3595
4525
3707
4662
3820
4798
3933
4937
4047
5068
4155
5198
4262
5333
4374
5459
4478
5581
4579
5704
4681
5831
4785
5960
4892
6071
4984

JUL

3596
2866
3683
2935
3788
3021
3889
3104
3998
3191
4121
3289
4239
3384
4354
3477
4497
3592
4636
3704
4775
3817
4913
3929
5055
4043
5188
4151
5320
4257
5457
4369
5585
4473
5709
4573
5834
4675
5963
4779
6095
4885
6207
4977

AUG

3632
2943
3720
3014
3826
3102
3928
3186
4038
3276
4162
3377
4282
3474
4398
3570
4543
3688
4683
3802
4823
3918
4963
4033
5106
4150
5241
4260
5374
4369
5512
4483
5642
4590
5767
4693
5894
4797
6024
4904
6157
5013
6270
5106

SEP

3543
2924
3629
2995
3733
3082
3833
3167
3940
325S
4062
3356
4178
3453
4292
3548
4434
3666
4571
3780
4708
3895
4845
4010
4985
4127
5117
4236
5247
4346
5383
4459
5509
4565
5632
4668
5756
4772
5883
4878
6013
4987
6123
5080

OCT

3859
2915
3953
2986
4063
3073
4170
3157
4286
3246
4419
3346
4544
3443
4668
3538
4820
3655
4968
3769
5117
3884
5265
3998
5417
4115
5558
4225
5699
4333
5845
4447
5982
4553
6114
4655
6247
4759
6385
4865
6525
4974
6643
5067

NOV

4165
3169
4266
3246
4385
3340
4500
3431
4625
3528
4768
3637
4903
3741
5036
3844
5200
3972
5360
4095
5520
4220
5679
4344
5843
4471
5995
4589
6147
4708
6305
4830
6451
4945
6594
5056
6737
5168
6885
5284
7036
5401
7163
5502

DEC

4600
3449
4711
3533
4841
3634
4967
3732
5105
3837
5263
3955
5412
4069
5558
4180
5739
4318
5914
4452
6091
4587
6265
4721
6445
4858
6613
4986
6780
5114
6953
5246
7114
5371
7271
5491
7429
5612
7592
5737
7758
5864
7897
5972
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Pacificorp Electric Operations - Firm Load - RAMPP II Medium Low Forecast

Utah Division

Annual
Calendar

Average
1991 PEAK

ENERGY 1842
1992 PEAK

ENERGY 1863
1993 PEAK

ENERGY 1958
1994 PEAK

ENERGY 2024
1995 PEAK

ENERGY 2055
1996 PEAK

ENERGY 2085
1997 PEAK

ENERGY 2116
1998 PEAK

ENERGY 2150
1999 PEAK

ENERGY 2186
2000 PEAK

ENERGY 2221
2001 PEAK

ENERGY 2258
2002 PEAK

ENERGY 2298
2003 PEAK

ENERGY 2337
2004 PEAK

ENERGY 2379
2005 PEAK

ENERGY 2427
2006 PEAK

ENERGY 2483
2007 fEKK

ENERGY 2536
2008 PEAK

ENERGY 2586
2009 PEAK

ENERGY 2631
2010 PEAK

ENERGY 2675
2011 PEAK

ENERGY 2716
2012 PERK

ENERGY 2758

JAN

2339
1910
2363
1928
2478
2025
2559
2092
2597
2124
2635
2156
2672
2187
2714
2222
2759
2260
2802
2296
2848
2334
2898
2376
2946
2416
2998
2460
3058
2509
3127
2567
3194
2622
3256
2674
3312
2720
3366
2765
3418
2808
3470
2851

FEB

2366
1857
2374
1877
2489
1971
2569
2037
2607
2069
2645
2099
2683
2130
2725
2176
2757
2213
2801
2249
2847
2286
2897
2327
2946
2367
2999
2410
3059
2458
3129
2515
3196
2569
3259
2619
3315
2665
3382
2697
3435
2739
3488
2781

MAR

2284
1813
2314
1834
2426
1927
2505
1991
2543
2022
2580
2052
2616
2082
2657
2125
2692
2161
2734
2196
2779
2232
2828
2272
2875
2311
2926
2353
2985
2401
3053
2457
3119
2510
3180
2560
3235
2605
3298
2640
3350
2682
3401
2723

APR

1871
1567
1894
1585
1990
1666
2056
1723
2089
1751
2120
1777
2151
1804
2187
1810
2248
1842
2284
1873
2323
1905
2364
1941
2406
1976
2450
2013
2500
2056
2558
2105
2614
2152
2666
2196
2714
2235
2736
2297
2780
2334
2824
2371

MAY

2045
1682
2063
1692
2164
1779
2233
1839
2268
1868
2301
1896
2334
1923
2371
1975
2390
2009
2429
2041
2470
2076
2514
2113
2558
2149
2605
2188
2659
2233
2721
2284
2782
2334
2837
2380
2888
2422
2957
2442
3005
2481
3052
2520

JUN

2505
1885
2530
1899
2656
1996
2742
2064
2784
2095
2825
2126
2865
2157
2910
2151
2999
2188
3046
2223
3094
2260
3147
2300
3198
2339
3254
2381
3319
2429
3394
2485
3467
2539
3534
2588
3595
2633
3614
2718
3671
2759
3727
2801

JUL

2694
2118
2723
2127
2857
2235
2950
2310
2995
2345
3038
2379
3081
2413
3129
2417
3213
2457
3263
2496
3313
2535
3369
2578
3422
2620
3481
2665
3548
2717
3627
2779
3704
2838
3774
2892
3838
2941
3866
3022
3925
3068
3984
3112

AUG

2659
2024
2701
2056
2833
2159
2924
2231
2968
2265
3011
2299
3053
2331
3101
2346
3173
2386
3222
2424
3273
2463
3328
2506
3382
2547
3441
2592
3508
2643
3587
2703
3662
2761
3732
2814
3796
2862
3836
2931
3895
2976
3954
3020

SEP

2434
1807
2477
1840
2597
1934
2680
1998
2720
2029
2760
2060
2798
2090
2842
2133
2879
2169
2925
2204
2972
2240
3024
2279
3074
2318
3129
2359
3192
2407
3265
2463
3336
2516
3401
2565
3461
2610
3528
2644
3584
2686
3639
2727

OCT

2076
1755
2109
1784
2215
1874
2289
1938
2324
1968
2359
1997
2392
2026
2431
2032
2498
2067
2538
2101
2580
2137
2625
2175
2668
2212
2716
2253
2770
2299
2833
2353
2894
2404
2950
2452
3001
2495
3024
2564
3071
2604
3118
2644

NOV

2188
1729
2230
1764
2339
1853
2415
1916
2452
1946
2488
1975
2523
2004
2562
2047
2594
2081
2636
2115
2679
2150
2726
2189
2771
2226
2821
2267
2877
2313
2943
2367
3007
2418
3065
2466
3118
2509
3180
2541
3230
2581
3279
2622

DEC

2370
1946
2400
1970
2517
2069
2599
2137
2639
2170
2677
2202
2715
2234
2758
2256
2817
2294
2862
2331
2908
2370
2959
2413
3008
2454
3062
2499
3123
2549
3194
2609
3262
2665
3325
2718
3383
2765
3425
2826
3478
2870
3532
2914
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Pacificorp Electric Operations - Firm Load - RAMPP II Medium Low Forecast

Total Company

Annual
Calendar JAN
Average

1991 PEAK 6677
ENERGY 4837 5348

1992 PEAK 6731
ENERGY 4879 5390

1993 PEAK 7004
ENERGY 5083 5612

1994 PEAK 7191
ENERGY 5225 5766

1995 PEAK 7270
ENERGY 5286 5832

1996 PEAK 7341
ENERGY 5342 5892

1997 PEAK 7422
ENERGY 5405 5959

1998 PEAK 7518
ENERGY 5479 6039

1999 PEAK 7624
ENERGY 5559 6127

2000 PEAK 7726
ENERGY 5637 6212

2001 PEAK 7834
ENERGY 5719 6301

2002 PEAK 7947
ENERGY 5805 6395

2003 PEftK 8052
ENERGY 5886 6482

2004 PEAK 8177
ENERGY 5980 6585

2005 PEAK 8325
ENERGY 6090 6705

2006 PEAK 8482
ENERGY 6208 6833

2007 PEAK 8643
ENERGY 6328 6964

2008 PEAK 8794
ENERGY 6440 7087

2009 PEAK 8939
ENERGY 6547 7205

2010 PEAK 9077
ENERGY 6649 7317

2011 PEAK 9194
ENERGY 6737 7412

2012 PEAK 9314
7511ENERGY 6828

FEB

6653
5034
6690
5076
6960
5287
7146
5434
7224
5497
7295
5556
7374
5621
7470
5710
7562
5794
7664
5876
7771
5962
7882
6052
7988
6136
8112
6235
8258
6349
8415
6472
8575
6596
8726
6713
8870
6825
9020
6919
9136
7011
9255
7105

MAR

6379
4833
6437
4876
6698
5079
6878
5220
6954
5281
7022
5337
7099
5400
7191
5483
7283
5564
7382
5643
7485
5725
7593
5812
7695
5893
7815
5988
7957
6098
8108
6217
8263
6338
8409
6451
8548
6559
8690
6652
8802
6741
8918
6833

APR

5763
4492
5813
4531
6050
4719
6213
4851
6281
4908
6342
4960
6411
5018
6495
5064
6611
5139
6700
5212
6794
5290
6892
5371
6985
5447
7094
5535
7223
5638
7360
5748
7501
5861
7633
5966
7760
6067
7857
6186
7959
6268
8064
6353

MAY

5475
4401
5516
4431
5741
4617
5896
4746
5963
4801
6022
4852
6089
4909
6169
4997
6237
5070
6322
5141
6412
5216
6507
5295
6597
5369
6702
5456
6825
5556
6957
5664
7091
5773
7218
5876
7339
5974
7474
6047
7572
6128
7673
6211

JUN

5932
4688
5981
4722
6231
4921
6404
5060
6480
5120
6550
5176
6627
5237
6717
5269
6856
5347
6951
5423
7051
5503
7156
5586
7255
5665
7370
5756
7504
5862
7650
5976
7798
6092
7937
6200
8068
6303
8153
6442
8263
6527
8375
6614

JUL

6211
4920
6264
4949
6526
5159
6707
S305
6785
5368
6858
5427
6937
5491
7031
5533
7166
5615
7265
5694
7367
5776
7475
5862
7576
5943
7694
6037
7833
6147
7984
6267
8136
6387
8280
6500
8416
6607
8512
6743
B624
6832
8739
6922

AUG

6210
4901
6277
4953
6538
5162
6718
5307
6796
5370
6869
5428
6948
5492
7042
5545
7165
5627
7264
5706
7367
5789
7475
5876
7578
5957
7697
6052
7836
6163
7987
6282
8140
6403
8284
6516
8420
6624
8529
6748
8642
6838
8757
6929

SEP

5899
4665
5966
4719
6212
4917
6381
5055
6456
5114
6524
5170
6599
5231
6688
S312
6775
5391
6869
5467
6967
5547
7071
5630
7169
5709
7283
5801
7416
5907
7560
6022
7707
6139
7844
6248
7975
6352
8109
6442
8217
6528
8328
6616

OCT

5849
4606
5908
4654
6151
4849
6318
4985
6389
5044
6453
5098
6524
5158
6610
5203
6731
5280
6822
5355
6918
5433
7018
5516
7112
5594
7223
5684
7353
5789
7493
5902
7636
6017
7770
6124
7898
6227
7993
6351
8097
6436
8204
6522

NOV

6261
4827
6330
4884
6587
5087
6764
5228
6838
5289
6905
5344
6981
5406
7071
5490
7160
5571
7257
5649
7358
5731
7464
5817
7563
5897
7681
5992
7820
6102
7968
6220
8120
6340
8263
6453
8400
6560
8540
6652
8650
6741
8763
6831

DEC

6867
5318
6928
5367
7208
5588
7400
5741
7480
5807
7553
5867
7635
5935
7733
6001
7854
6088
7959
6173
8069
6262
8184
6355
8292
6443
8421
6546
8572
6666
8734
6794
8900
6925
9056
7048
9205
7166
9333
7291
9453
7387
9576
7486
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^U^UMUM^M^^U^UM^NiuMUMUMtJJNlLJMt*)Fk->LJNJt*)Ml^t<'t^t^<^MtA >K)IS31-'K) M
?1!{]?^1?^?y???^?l'^?'?Fl'o^'^y?L^yr 1t*)t{1tJ^nt*JU1t^lJ1LJU10J'^hJ'^Mt*)l'*J^Ji>-'t^oobb^D-j H
>t^LnLnCT>LntTl<£lOOOlO(T>Cnrf^tj JI-'000<^00^)VD^JCD<TiCnrf^tP>h->h->OL ilijy3bcTi. >jt>ji^boN3Ljt5oCOU1 ffl

><JMNMM^MLiJMUMUMUMl^N3MMMMMMMhJMMN)N)[ON3[sJts?MK>Is3hJN(OM|->K3h^M
^^^^^^ut^MMNPMPK?OM^M^M*^l-t^>>-tU)t->^>-'-^^-^M-^l->£Tih-'0'<btJ1COtOOOM
LJOOUCOLJOOOOtf>0<J~JU1tnN?»->O^OOt£>OU3^DCDOa~JU1>e»Ctl-JU, &01->^100tfri CktjJOUlkbM-*] h|

t-<

I
^
0
^
(D
0
D)
in
rt

MCjMljJ^(jjNjyl^t*lMUML^NJN3KJhJMrObJMIsJMMKjrOt>JNlMh-'t<>(->t\Jh-itOh->t<>(->M|-iM(-iK)
t^l^l-?>7*l-?l^>?09^?PI^PI^'P17'*^hl u?h'kD!->t£)l-llDlrl lDP^OO^D^r>lDU)ootOoo»£)Oo*jo^o^>^uii^ S
Cn^^J>f^. -^)^|->000">iy3LJtCTiK)*>^DNJ^]M^JtO'JI->CTtO>t*OOtOinL*J>JOtjl^lMLJOOOOCTit'JU1 b <

N3tj JKJLiJ^UMUMLJM(^MUNJU^UMU^(^t^UMUMUMt<Jt^NJNJM(sJt<)t>JMtsJt<)h-tr<)f-«l<> C3
i^N?>&t<i>^W(.iJMLiJ(OLJMMNJ[9h-*t9l~>Mh^MI-'tO>-lMh-th-IOhdU)N3lOI-ltOh-lCOh->000'>JOO>^boU1 M
OOOh->01->>^(Tit*lU1t-tt*}^DOCTi(^i^i^trifP»i^iP>LiJUMh-*U>\0^vDO(TiolMi^<DI->tJlOh^tO<.DUO 0



M

0

Ni

M

0
K)
0

H tti K) ^
S tfl 2; H
H > H >
»'K » W
Cl 0
K K

H >0 M t0
S H S H
R) »> n >
»?<»?!
0 0
K ";

M

0
0
.fr.

M

0
0
u

hj
0
0
M

to
0
0

to
0
0
0

10
^£>
U5

^
^0
00

VD
U3
<1

10
^D
(T>

\D
<£>
U1

ID
kD
.tk

<0
^D
u

\D
u?
to

M»
^D

Ki.owoM-on'oHsnsMSMSHSHsnsSSSSS
SMSt^SKSH
SV W f H>tt
w'wa'yiSWS
in' in n o
K K ^ K!

s ra E;
Rj P fj
50 ?< !Xt
n o
K K

ZM S BS M
H> M > tfl
yyswysy
(Tl 0 0
K K X

> " p
<; n b
(D
i^ (D

N}
^
a^

M

>&
00

[0
en
0

M

Ul
t0
U1
M

M M
in en
1*1 U

tsj
in
u

M

tn
IsJ

M

U1
M

t^J
in
0

t<?
.^
<D

M

.>
^D

M

»e»
CO

tsj
<p*
^J

K)
^
~J

to
*>.
00

to
.t^
<D

M

.fr.
U3

tO M
U1 U1
0 »-'

(u 3 p
tQ (L M
(I> (D

h(

^^^S?!sSgig^S^SS5£^§^gSgggSS^§^SS2S
g^g^S2gSSSgsl3g3^^sH£^£a^£gSSSsH!Hs

^^^^^gs^^^ssg^^^^^^^^^^^i

, S^^S^^S^^^^^^SKS^^^K^^^g^K

rg ^^sr^r^^rs^^^r^^^^^^r^s^^

s^gss^^^ses^^^^^^^s^^ss^^^^

»

a
n-
&1
v

a
p-
<
H-
en
H-
0
3

0̂
3
hj-

3
iQ

v
Ill
n
h"
i-h
hj-

n
0
^i
v

(D
n
r+
K
p-
n

s
(D
hi

s
H-
0
3
Ul

^
hj-

1-i
3

tr^
6
pi
&

^^^^^^^^y^^i^^^^^^^^^^^

r^r^s^srg ssrsS.g^^ssr^H^^Hsr^^sas

gs^^r^r^^^^^^^^^^^o^^^^^^

g^Hs^^iH£££sH^^^^sH£S£^S^^^^

^^^^S^g^SgSs^^^^^^KKE^^^^s^

^^, g^issS£S£SSS£2££^^Sg2^^^1^^^SS



3» 0 >

en
^>
u

Ln ui
LJ M
^ LJ

<-i
(J1 in

0
^

1^
kD
t>J

.F*
^
.^J

*>
0\

.^

.pk
kD

>p>
.t^
0

.&>
GJ
rf^.

.^
M

^1

.t^.
(0
tsi

^

CD

^
0
00

rf^.
0
LJ

.^
0
0

**
0

LJ
00
<]

UJ
Ot
0

u

0^
M

s
^
pl
u
(D (U

h{

0» 3
M a
(D C
3 fu
Q, I-

a
rt-
&>
v

0
1--
<;
H-
m

1--
p
3

a
rt-
w
y

v
p)
0
H-
1-h
h-
0
0
^
'0
K
r-'
CD
n
ft
^1
H-
n

0
.o
(D
1
0)
rl-
H-
b
0
01

^K^K^KKKS';K!';">;MK'oh;IOK?-'hi?J>-'N>-"'J>-'MI-'l'-"-"^MI-'M>-'Mh'MI-'h--^
£,Ni'"M°;K'SK.IiN i;>';i">-;"1KU'l-'l"^u1 >-'u1^u'ou]o. &ouio£o£o£o£oE5S;SS;S;KS2'S!°KS;S°;^£2,UUS5>;;F'?'o°;°oa?.y5SS5SS£5£2S;S£S
cnootJitn^o.^<it*jK)Otn(j)>&. oot->yit*) i^^Df->i--t5CT;(jit3i5o^^?ui'.̂ a>S^>£^S^S^!SS

^.FO^Mh^M^?o?~'Mt-'N?l-'N?l->rol->tsJ>-tK)t-'tsJf->l-'l-'h-*h-*l-'h-'h-lh-th-'h-'h-'l-*';h;u".;"^"'t:lu'o:&ofcoAofco?°?oS:;°KSEEEEEE£ECE!£SE!DE£E£
ft',"u£I^Mfc;KS£S^.':Bli;°;u"'.M'c'oyou.lDMmK';Ii:-';i5-:i5o;5S;5?m£S;SSS
M^U>--M<]030mcT. Cn>O^U)U1^U^OU)(B6h-l-. CT. i;>JlO.~10;^oi3i;5o5o5;l3S^S;S

^l-;lr'M(^l-:lr*l-'>r'f->h-'l-'t-'f-'l-->t-'MI-'l-->l-JI^*-'l-JI--'^l-'l--'l-J'h->t--'t-'l-'l-lh-'h-'h->l->(-'
?;^£^S'^*"^*:,~J. 'l:>~iy^ysu°'ya>u<?"*'°'uiT.u uinuwu5>uo'uoiuij !!3!]n!35;
^°!S;"iS*;,UKMU!-'K*S. oma~l~J?"J'u!u1u1^*-**>uuh. £h.,?ououoi3mSu;Zu;
(nuiii>AmMtnuiuiuuoiDuu^Mh'oM»iuh-uioibMui~jmuii-'h'S5[3SCCT;3SS'£*.

q
h-

g
h-
6
w
0.

f
0
s

^
0
hi
(D
0
(U
03
rt-

I^KI.;t;'^Kh?fc'h?fc'h'fl^l-'l-'l-'h"i-'!-'i-'i-'i-'i-'^i-»-'i-'i-'i->--i-'i-'^i-'^'^i-'^^'i-'i--i--^i-.
^££ro't;. m&m£P>'?-m*>. '-J'f~i'&~?4'--Iy-~ly-~]u'~I"~'u~iu-'"-ji-i~juSucnu5um
.
u'mm~'^u;£''!SU'&^u'oi-'^OCT'u'u"c*>°'u^'-'~ii~-';i"5'""ih;wh:;u:;i^KSi^S<5Ki'
h-'ujMi-'M^>cDuco^'^icnu^D-^y3tjiui<iuioo^t*»c»^OMcjicodaio6o^uit*}^cJNjoo:ioju5a)

!;Kh;KfK!;Mt"h;^"^^h;!-'^'>-'>-'l-'^>-'h'i-'i-'i-"i-'i-'i-'>-'^i-'i-'h-'^'^"i-'i->-'i-'^'^^-^'^
SP?OCT^PP?2a'^u1u?u]kDt?'kDtJ1u?u1t£'t/1l£>u1oD <*n°o"1ootncDwcomootnbotj)Co^co>t^.co£
";K£'SU^;M°>->°S~Jmu"'!u";?J''>-'UOM'DM°°i:-c°i:'cr;i-5;otnouiS5i5C5;SS5 a
lDa>03m~IMNmi-'U(C~JM>OU1~lMMUI-"u1MIBUU~i>Oi5u>bifcfi5^0;uS;UMSM'5£;P S



M

0

M

M

0
M

0
M

0
0
ID

Kl ttl M hQ
2 t?3 2 M
H > M :»
WWWK
o n
K K

M M
0 0
4^ *=>
~J 0

H *fl H >fl
£; H B! H
tri > tfl >
»'KS ys
0 0
K K

NJ M
0 0
U [0
1-> . t*

tO N3
0 0
0 0
CO ^]

M ^ M ^0
S M Z M

|s|§
El' S

to
0
0
CT>

M
0
0
U1

M K) M
000
000
^ t*) M

tO
0
0

to
0
0
0

^0
U3
^D

^0
\D
CD

^D
<£>
'^1

U3
^0
a\

\D
ID
in

^0
\D
lp>

\£>
^
u

^0
U5
M

U3
ID

H TJ ra ^
s ra s t?i
»» »y
.a'K'aw
o n
i< K s"s"^'§"§"s"§"s' §' s s s s s

hj K)
0 0
I-' 0
.t". h-t

^D 10
CD CTi
^t U1

t-> 1-'
kD U3
in *>
1-- 1-'

U)
LJ
>p*

M>
M

U1

<0 ^0
h-> 1--
00 h->

h->
^0
0
N.)

00
^D
LD

00
00
(Ti

00
00

CD
^J
<c

00
U1
l^.

00
0
>£>

00

> n B»
< Pi 3
(D t-- 3
l-t (D C
p> 3 (D

iQ & t-1
It pl

hi

»

a
rt-
pl
v

0
h--
<;
h"
m

t--
0
v

nj
[U
0
H-
1-h
h-
0
0
n
v

H
I-
(D
0
rt-
1
h-
0

s
(D
hi

s
h-
0
3
01

rfl
h-
n
3

f
6
(1)
0.



.<
p"

M

0

M

FO
0

M

0
M

0
0
ID

to
0
0
00

K)
0
0
^1

M

0
0
CT>

w

p
0
U1

w
0
0
4^

NJ
0
0
u

tsJ
0
0
M

M

0
0

M

0
0
0

\D
^0
^

»£>
k£l
00

<£>
ID
'J

u?
\D
(Tl

tD
^0
IT

I-1
U3
<r>
*.

^"
<X)
\D
u

h->
U3
^D
M

h->
U3
U3

mvw^t^vavwwwvwvmvwvwvwvt'avmvwvmvwvwvwvwvts^jwwwv
aMSH3HaB3BzeasB iaB3Kis;MS3HzaBBiaKiatg

w >
s ys
c^

SHZRISf)2KI:3KIZKI
Bl>M>ta?'M>t?tJ>N
^3p^W^53!^SJP<S)P<^
(^ 0 0 0 0 ?>
KK KK X K

fc]^n?»B]?>B^'w;Bta>i.Ki>h!»>Ri;i'B!;><Kj?<nSKi>n?'H
y'ys s 'ysyyi's'w »'ys 9 yi s
Cl Q 0 Cl 0 Ci 0
W!h<K; W; K; K; K

yy{»'»
0 0 d
K K K

U LiJ U
NJ Ni to
CTi tn 0>
03 (-> 03

L.J
K)
[0
0

<D
ys

UJ
h-"
^]
^3

U1
**

LJ
u>

0
LJ

u

0
U3
Oi

LO
0
00
>p>

LJ
0
-^1
u>

u

0
(Ti
.^

LJ
0
in
t^J

u

0
.Ck
.&

u

0
.c»
0

UJ
0
.p-
u

u

0
.^
NJ

(*1
0

to
ID
(n
u

to
\D
en
\D

P C1 >
< (D 3
(D h-' ?

(D
DJ 3
if) Q,
(0 Pi

1

p)

Uit*UJA>U)iF*U)i^l*>i^ldit^L^il^LJifrUi(^Ui^Ui&LiJi^Ui^t*)itktJi^t*li(!»t*»ifrUi^Ui^tjJiP>t*»ifrLJf^
~j(Ti^i -*jffi(Ti<T'(Titnff>uicnLnviWtni ^uii^uii^tni frtnt^tjii^tjii^4^CJi&>Lji^ifr>^i^>^tdi^Wi^u G)
UOOtO(TiO>1^00(0(nUi(^CTih-'Lj^DO(Ti-JU1CTi*(!»U1Lk)>t^WtiJh-'>->OO^DU>COVO^OQ<OOWa\O^Ol-'0 >
\DLL)t-'UJ^-3Cri )->tOf-'OON[*JO(-'01 iOO^D^U<J(yi Ul(dtk)OUlOl-'(Til-'Ol^DU1MI-'M. I^OOMhjroO*> S

UJ4^LLi^OJ>P^Lt)it^U>t^C*)*>LJ>e»U>^t*Ji^tj J>f^tLii^tjJi^(*>ita. U>>(A>^UifPktJiFi-Ltlit^Uit»Ut>UiF>-Ct)*>
J^O^i(^CTi>(^Ln>&tJ1tjL>tJ1Lb>tJ11JJi^(jJ>frl*lit>t<)>ts>rO>^MUWLjNiLjNJt*JtOt*ltOCk»Mt*}K)tA>h^LJh->Mh->tO Tf
.~J^JL^O>^CD^^ <Ot*J. ^IOU^^ILJ^>OM^DOOOO~1030\. ^U^O^>6*. Wl*l>^. ^J)^. ^3l^^^tJ1^D^-l*k|t^U1U^ tq
MtA >(JlUOOOI-'MCDLJLn4^0LL>OU?<X)N>tJl-^OOOtn^JLJUltj JLnOt*J01*iOM^OlDOOh->CnOit*-l-'h-'l*J E3U

U>^lAj^aj >F>LtJ^LJ>CkLL>>CkLhi>Pi.tA)ifi>LJiF»UJ>^Uj4^U*>t*J^LJi^ljJ>F>OJ>&ttA iit^LiJiPi. U>F»t*)>&it\Jf^tOifi>
K)i&\?>t^ML^MtA »MLjIOLJh-'Mh->N?^[Oh't\J»->r>>.)^hrfh-l^*Ot-*Ol-10h-'OhdOh-10l-'Oh^<flO^OO
t£IMCOOCT\03U'0^tsiUOOC0^10^U1i^WUll-'MO^\DOCO\D-J--it"--l<t^(yi>t^CT>U1(TiU1tiJ|-'OOtniOCTi
lDMMM^.JOt*»<fl^"JCT>U(rt i^U**-«]|-'tO>^U1WtOOOI-O^D-JOGO«J~-1^0>^tr)(TiOD. ^U>»-'UltO W

l^>&LU^LJ^t^i^Urf^LiJ>fr(^>>&>l^>ts»tA lip*tJt)^U(AlUti Jt*»t*)tsJlJt^UtOUt<>t*lWLJtOtjjMl*)[Ol*»[OtjLl

l--. tsjf-i|-i^l-i|_>l-i|_i|-i|-»0000000000»£iOU30<OU)y3VD<£>y3^^D<Dt£>U3y3<£>y3^0300UiCD >
^DOOOO&0^0. »U1^*K»^-tO^OOOO^C^ll^l^^-. LJO^. )^0^-. CDO<s]^00'OOU^<]>^. ^lp>. »JlFi.. ^U1lPr^-. ^DlnOC^l V
OOOt^NJCO-JOifrUI^lOOh-'LnM'JO^tn. f^h-'^ltJILnCdi^l-'UINJLJO. Fi-l-'l-'l-'U^MOMUifi. Of-'l-' S3

v
B
n
^-
i-h
p-
0

a
H-
<
h'-
in
r-1-
0
3

v
&)
0
h'-
Mi
p-
n
p
^
v

Bl
I-
(D
n
rt
h
p-
0

0
v
(D
t1
(D
n-
t-
0
3
[Q

NJlij^(^SJ(A>^(jJMljdklLJ^UMUMl^KJUMUt^(jJlsJLjtOLJ[sJOJt^LJtOl*JtOLJWOJt<)L*>MUfrJtjJ
\o-ju3oiiD(n^o(TiiocTioocr>CD(jiCDuia)uioDtncD tji-<j(ji-^]tji~^»^^i^'jit^<i«^*-Ji6>~jip!>-j*><yiwo^it^
CnOit^OOt*J~~lMtJlOt*>CDOCTiOOit^CT>M>Fkl-lMOt<'>^>h-'OOOa)<£>~JOOOl^]<T>">lon'JffiOOLj>C»^OtDU?0
LJCTt^D'^>-^Cr>Otni-lMt<lOOh-'t*>t^tiJ(y>MtJ1^DtXit*)a?MCOh->OLJOMt>J>^Ot*ltO^DMt-'LnCOh-*M-^)M t<

ULh>lJOJUUULiJNlt*)UUMt^Mt*)Mt*>K)L^hJUN)a>WLjN3LJNJLiJMt*)MtiJWLh>MU[sJLJN3UJN3LJ
o^io^iocri O(TtU)cniocr>^D<T\y3Ln»Otn^(J'*£>tncDuio5woauiai*-OD^ooi i^coit*co*>ooi C*^^>-^tt*» c-i
CTiLiJi&h-lUy3h-'^J<l3U1^]r>JLnOLkiOOh-*CnO>E*Ot*)tX>t0^ll--*^JOLnvOU1COit^~«)it*CO>^OOI->>P>«luD<»JlD G
LtlOOON.)<JIOOGO-~]GOt^>ro^cr>LJOONJlD0^1(Til-'OOlDtniD(*>OOJ^DOOr-'^JCDOOOGOh->U)iTiLJO<000 S

q
1-

g
f
0
(U
0.

t^tjJULJOJUL^WMt*)^^^UM^NJUtOWt^>t^^t*lWl*ll^U^)LJt<)(A»MtA )t>JLjMLJFO(A)tOt*l(Ot*J
OODO~~10~~JO~~3VD^U>^>£>O^^DCnvDcr><DCTiCOCTia'CriCDCTiCOLnCOLnCOLnOOLnOOtnOOLnCOtJ1^1^<*l*^ L,
Cri h-'>I^^DLJOOh-'C^^DCkJ'^h-'(J1COU(yi h-'>^OtAiy3MG31-l'^0<TilD<J1-^]iE^^Ji^01ip*^l>^»~)h->t*J-^00'*JCD G
0>t^J^-Jl*JUU1MtJ)CDLf1rfi>LiJ^lCn»J->JU1<T>t-*lD<P>CON. )'-]h-'tDl-'00<£)iX)OCTt^]'JI--><^ll-'OOOlL^OCO-^] f

^LJ^LLJU^t^ULJLdtj JUOJUtAJUJMtJtOWtOUJMUMUWtriMUfOWNJLdMtj JMtiJMLiJMWMCLl
^-*00^-. C011-. OOOODO.^JO'JO.^0.^J^OC^l<00^^00'^D lDO^^OO^^OO^^OO'^00^»OO^lCO^OOLnQOtJTCOU1 !>
U(. n^. )LlJl-. ^3^00-. I.^(/ltJ1(JJ^^I-. O^OCOOO(^l. ^0^ ^^U1tl). ^MC*)f-. ^JO^JOr00^30^D. ^.^^. ^tn^> C!
(bui^-. J^-'tj J>^h->t*»'Jt*)N3f--' OJ<JI>^MISJCD(/1tO*kkDi(^OOtnOO>&U1UT(TiNJLtli^<lOJ^lt^t^^li^tj<>M 0

LL>UL^U(^tA)t^WC^LdUCJt^t*jMtjtaLiJ[OtA»t<)Ut<iU(>JUlMUMUtkJlU(^l*tM01Ml*l(slLhltsll*itt3tA>
l_i<]|_i<]0^)0^ocTiOCTiO >£>(T>U)U1U)Ul^OUlU3LniDUl<DLnU3Ul^DU1U)tJ1U)tn^DinCD>ti.pO if»00>|s> CO

MCT>o^^ou^i^mrou6^i^u^i^^^oicD tj7^>ts>. cnt*>i&N>(*)t--lt\Jop-'oi--loi-'oi-*'^ooMWt*)(A> ra

>(^<^^>-~JCTiN303h-'03->J-^l<^t/1'^^I-*403iti*O^OtD<A>^1>->CnU)-^^OCT^'~l-^CD>^WU10DU1^DO^Ln^OCD>Ck|7i *fl

U^Lij^Lij^OjAUtj JULJW^NUts>UMW^^MWlOt*>MLk>l^UfrOU>tOLJlOtjkiNlUtOtilMli>ML^
i-JOOOOOOOO^OOVOC?^O^O^D^OCO^OCO^DOD^DOOlpO O>OOO^pO OOpO ODpO CDp3 COpO GO'»JpO -^pO '^J

^^CDUldOi^OTWi^<bM^Oi&CDMO'U3U1COLn<^t*»CntOyih-'it*OtjJ(pM y3MtOMt£>LtJCnU3MUN3if^

Ul-J\by3-. J(lny3l)J\DC^C&V-lCT>UCOhJ\OOE><^iFkOCOCDChC&i^»DU1*^UDDiF>tJlLd^lCOCnO'^i^f->U<T>W

t^>^t^>^Ui^Ui^t*)i^OJ>C>Lt»^LtliF»U>P>lA>>Ckt*J**t*)'^(*J'f:kt*)i^. U>&tA>i^(.i).^t*)>^tiJ^t*).^UtP*t*)i^
^ro ro?5 ^ui^ui^tri^incriuncTi^cn^ ^ui>>(Ji.^ui^tji^ui^w. F;w^t^uuit*»i>u>i^ g

£t^'?3uOh'ffiibi&0^h^>^03MOlOtria)hrfOOI^ ^in03ifr^^^M^^^MO^MO\^ON. )LiJ>&;^0^
OoZ*i^M^ '^Otd^S'^UOlli. )iL'h-*CJ-<JGOOI-'dOOO<TiU1-^in^MU1UN3LiJtJ10(Ti^N»->--JU)tJ1|-> 0

I-
0
s

^
0
^t
fD
0
tu
D]
rt-



Pacificorp Electric Operations - Firm Load - RAMPP II Low Forecast
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1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011
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Annual
Calendar
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PEAK
ENERGY
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ENERGY
PEAK
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4783
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4924

4926

4937

4954
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4991
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5030

5044

S066

5100
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5212
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5292
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JAN
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6587
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6712
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6784
5433
6783
5433
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5435
6793
5445
6812
5463
6837
5485
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6878
5521
6902
5543
6918
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6945
5581
6990
5618
7038
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5702
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5739
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7214
5801
7241
5824
7271
5849

FEB

6583
4978
6547
4964
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5060
6741
51.16
6740
5117
6739
5120
6749
5131
6768
5161
6780
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6799
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6820
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6844
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7119
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6311
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6419
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6488
4916
6487
4918
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6496
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6515
4957
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6548
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6569
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6634
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4565
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4911
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5395
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5831
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5866
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JUN

5867
4635
5850
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5970
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6061
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6258
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4981
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6140
4845
6265
4944
6338
5003
6340
5005
6344
5009
6358
5021
6379
5017
6427
5039
6447
5056
6468
5074
6493
S095
6510
5109
6537
5131
6580
5165
6628
5204
6679
5245
6723
5280
6762
5310
6773
5358
6801
5380
6829
5404

SEP

5834
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5786
4554
5780
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1. Introduction

TTiis document details Demand-Side program planning and development. The
discussion focuses on a set of Demand-Side programs for inclusion in the Least
Cost Planning process. Assumptions regarding end-use energy usage and individual
efficiency measures are discussed in general terms. Separate technical discussion
on the conservation measures is included in the supply curve documentation in this
volume.

2. Conservation Planning Methodology

2. 1. Energy End-use

For efficiency planning, it is important to remember that consumers do not want
energy itself Rather they want the benefits from using that energy for specific
purposes. These purposes are the end-uses. Examples include heating homes,
lighting offices and operating industrial machines. If those same end-uses can be
achieved usmg lessjnergy (higher efficiency), there wiU be more energy available
for others. Thus, efficiency improvements serve the same function as a new source
of electricity. Existing electrical end-uses are shown in Figure 1.

2.2. Utility Cost and Total Resource Cost

Discussion continues on the most appropriate test for selection of demand-side
options Use of the Total Resource Cost (TRC) concept for the planning of
demand and supply-side options has been selected as a reasonable compromise.
This approach requires that cost decisions be based on the sum of aU direct costs.
including those paid by the utility, its customers and other parties. For planning
purposes, programs are ranked in order of increasing TRC. TRC includes all
programmatic administration costs. TRC assists planners in making rational
choices based on those costs borne by society as a whole.

Also of importance is the net cost to the utility since that will ultimately be passed
to customers. Selection of programs based on TRC does not necessarily obligate
the utility to pay all of the costs. Part of the TRC may be paid by the customers
or government agencies. This minimizes the financial burden on the utility costs.
It is necessary to balance costs. If a resource places an undue burden on customers
then program viability is also questionable.



Residential End Uses
1890 Estimated

Other SB

Spaoa Heat 21%

Hot Water 211
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Commercial End Uses
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Figure 1 Company Sources and Sales



There are differences between the total resource cost and the utility net cost. For
example, suppose that the utilityplans for an efficiency improvement to be required
by a change in building codes. That resource would require customers and builders
t-°_pa^^OT the installation- The utllity wffl have very little cost, so it might" be
expected to promote this option. However, before the utility can adopt such'a
planning approach, it must check to make sure that the measure meetsVhe'TRC
test. n may be that the measure is too expensive for society as a whole. The Least
Cost Planning approach wiU choose resources based on TRC but itemize costs from
both perspectives.

cost-sharmg "PPortunities directly mipact the utility's net cost. For example,
government agencies have some funds available for low-income weatherization.
It makes sense to combine utility programs with these other funds for maximum
leverage.

TTie utility's cost is also influenced by the net savings produced by a program. The
net energy savings may be reduced by customer takeback or "free nders". These
concepts are discussed in Section 2.8, At this point, it is important to note tha't
from the society perspective, TRC is not affected by takeback of spme~eners
savings.

2. 2. 1. Two-Tiered Test of Cost-effectiveness

Cost effectiveness of demand-side resources is evaluated in a two step process. In
the first step the incremental cost of individual measures is compared to a cost
ce^ 8. for J)larmin8 Pulposes. This ceiling was selected based on preliminaiy
estimates of conservation cost-effectiveness expected at the end of the RAMPP-2
process. In the second step, program as a whole is compared against the cost that
would otherwise be incurred for supply-side resources.

Those measures which are cost-effective in the first step are considered eligible to
be in programs. Now it is necessary to estimate what programs will cost. The
eligible measures are included as a package, together with estimates for
administrative cost. The resulting program wiU have a cost based on the average
of the measures and the overhead cost to deploy them. In the second step, the
program cost is compared to the cost of other resources. The cost of other
resources represents the maximum that the utility can be expected to pay for



prudent investments. If the program cost is too high, it wiU be necessary to adjust
the program cost. Adjustments can be made either by reducing the utility cost
share or by asking the participant to return some of the savings benefits.

The cost ceiling applied in the first step may be based on a forward-looking
estimate of conservation cost-effectiveness. At the moment, the Company enjoys
sufficient resource 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 time,
conservation programs will be scheduled for fuU deployment to provide new
resources. The correct program strategy is to increase programs on a^ramp-up
schedule so that by 1996, programs are poised for fuU deployment. The future
programs are expected to be based on measures and cost-sharing formula which
will be in effect in 1996.

During the period leading up to 1996, programs will be under development
Experience will be gained through market exploration and pilot testing The period
also serves as a time to build capability by developing the supply infrastructure.
All these development projects wiU be focused on programs to be fuUy deployed
in the future during a period of higher avoided costs. Yet during the development
period current avoided costs will not be high. Tying programs to a lower current
value of avoided cost could inhibit development activities and curtail market
development. Of course, the levelized value of avoided cost increases as the new
resource date draws closer. However, it is not practical for programs to operate
with eligibility requirements that shift and change. Contractors and suppliers like
to receive consistent signals before they are wiUing to commit to stocking and
installing conservation products.

The Company has used a "forward-lookmg" approach to conservation cost
effectiveness'during capability building. That is, for those programs being
developed for later deployment, avoided costs can be based on values anticipated
at the time of fuU deployment. The Company accomplishes this by bringing back
the future value of avoided cost, corrected for inflation so that it is expressed in
current year doUars. This approach only applies to capability building programs.
Resource acquisition programs already in fuU deployment, such as new construction
programs, are valued according to the current avoided cost.



2. 2. 2 Incremental Measure Cost

The two step method described previously starts by testing the cost effectiveness
of individual measures against a cost ceiling. There is a question of what should
be included in the cost of individual measures. Should those measures have
program administrative cost added? The procedure suggested by the Northwest
Power Planning Council (NPPC) has been followed. Fo7most cases, incremental
cost is based only on the cost and savings of the physical measures, without adding
administrative cost.

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 will be entirely due to the
cost of the material and labor to install. There are no additional trips' to the site,
no additional inspections, no additional paperwork. So the administrative 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
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 effective/

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 optimizing
decisions to make -- should one include more efficient turbines or VSD motors, for
example. The engineer will chose the optimal investment for the supply-side plant
following the same sort of incremental logic. Administrative cost will 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.



2.2.3. Levelized Cost Calculations

Comparison between different resources requires a common measure of cost --
whether it be utility cost or TRC. This can be difficult when conservation
measures have different lifetimes and cash flows. The best option is to calculate
the lifetime levelized cost. Since this cost might be incurred in different years with
costs inflating, it makes sense to express costs in real (constant value) doUars.

In general, the supply curve methodology is to keep aU cost calculations in real
dollars and apply discountmg with real discount rates. The discounting period for
conservation measures is based on the lifetime of that measure. In a few cases,
there are partial cash flows to be considered. For example, O&M savings are
computed as present value and subtracted from the initial cost before levelizing.
Another case might be a lighting option where tubes and baUasts are replaced on
different schedules. This option would also require present valuing to capture the
entire cost of one lifecycle.

Levelized costs for programs are more difficult, due partly to the different lifetimes
of various conservation measures and the buildmg stock. GeneraUy a
conservatively short program lifetime was assumed based on average measure lives
and some assumed turnover in the building stock. For purposes of comparing
resources, a real levelized TRC and utility cost were calculated for the various
program options. This methodology treats the programs as having "instant costs".
That is, aU program costs and annual savings over the entire 20-year are summed
and levelized as if they entire program occurred in one year. This method provides
a value of the levelized utility cost or TRC suitable for comparing between
resource choices.

The "instant cost" of a program does not consider cash flows over time. That is,
a program does not occur "instantly" but rather is phased in over a period of years.
Looking from the present over that future stream of expenditures produces a lower
value for the sum because of discounting. The future program costs are discounted
at a rate higher than inflation, therefore their present value is less than the simple
sum. Under these circumstances, levelized cost is calculated by taking the net
present value of the stream of future program expenditures and dividing by the 20-
year sum of energy savings. This method produces a lower estimate of levelized
cost due to the discountmg of future expenses. It also leads to the conclusion that
delay is a way to minimize resource costs. Thus, the resource choice must be



weighted against the requirement to meet future loads. While delay of scheduled
conservation minimizes present value costs, the delay must be constrained by the
requirement to have sufficient resources.

Costs of a program are calculated based on a revenue requirement model. That is,
Ae 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
costs to service of fliat investment arc reflected in the prices customers wiU pay.
Debt service is treated with the Company's weighted average cost of capital, net
of tax ̂benefits. The Company has determined that this cost represents an interest
rate of 9.54% nominal or 4.22% 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 mcome 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 program cost over a programmatic
lifetime can be presented as a NPV multiplier term. The multiplier represents the
amount that the cost must be increased or decreased to assure fuU recovery in
prices. This multiplier is used in calculating the levelized cost of different
programs. Some examples of the multiplier for different types of program
operation are presented below in Table 1. The same NPV multiplier terms "give
equivalent levelized costs as using utility fixed charge rates. The fixed charge rates
incorporate the same multipUers times the appropriate capital recovery factors.

Table 1 - NPV Multipliers for Different Programs
Program Type Amortization Temi NPV Multiplier

Deferred Expense

6.5% Loan

5 years
10
15
20

5

10
15
20

0. 84134
0. 84728
0. 85177
0.85522

0. 94854
1.04736
1. 13155
1.20327
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The 6.5% loan program covers some residential weatherization. For purposes of
current program'planning, the Company will emphasize Deferred Expense treatment
of new programs. This treatment means that participants may carry program
payments as"a service charge, not a loan. The payments wiU not show as increased
liability on the participant's balance sheet. Cost of operating the program wiU be
reduced -- costs wiU be treated as 85% of the initial investment. The Company
wiU receive less earnings from the investment. There is a potential drawback for
the participant. Federal tax laws are unclear - the IRS might view the financing
grant as taxable income and require participants to pay increased taxes. The
Company wiU support Federal legislation to remove the tax liability from utility
grants and for puiposes of this plan, the Company will assume that the Federal
legislation wiU take effect.

In this document, levelized costs are presented at several points. Levelized costs
are presented for "instant" utility cost and TRC for the Long Term programs in
Section 5.

2.3. Supply Curves

The conservation potential is often described with a supply curve - that is^ a
function describing how much conservation is available as the price increases^ The
Company began the task in January, 1988 to develop a supply curve model for aU
of the PacifiCorp service area and customer classifications. The information was
updated for the current planning process during 199L An example supply curve
for the Medium High Forecast Scenario is shown m Figure 2.

To preserve flexibility, the supply curve model was designed as a PC spreadsheet.
The'spreadsheet has the advantages of being transparent as far as operating
assumptions and of aUowing easy "what if analysis. A series of modular, macro-
linked spreadsheets were created for the market areas. The modular nature is
another advantage, since changes can be incorporated without forcing massive
recalculation of the entire model.

For the residential sector, the spreadsheets are separated by enduse into space
heating and appliances. The space heating is modeled by assuming that homes
match one of three prototypes. The prototypes have been extensively modeled by
computer simulation. The information listed includes the state and climate zone
for which the data was derived, the number of homes matching that prototype and
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ajist of the energy conservation measures (ECMs) which could be applied. Details
of the spreadsheet models arc described in supply curve documentation.

The_sprcadsheets arc. calibrated to match existing usage records through a fuel
ld^u!tr!Tt^a?tor; This fa.^or accountsfor use of wood heat, solar gains^rototype
^^!t?h__iffld_other modelm8 uncertainties. The predicted energy sa'vings"stm
appear large compared to current electricity sales. An additional "adjustment can

be included in the model to reflect assumptions about "takeback". AU these
adjustments can be modified to match assumptions about how consmner'behaviM
changes over time.

-:preadsheets fol±e commercial md mdustrial sectors have been prepared in a
similar manner. For these sectors, energy usage is based directly on historic sales
and market survey analysis. A calibration adjustment was not necessaiy7 Estimates
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of commercial costs and savings are derived from a series of prototype buildings
modeled for BonneviUe by United Industries Corporation. The industrial model
differs from some other studies in that it is based on usage by specific mdustrial
processes.

Another set of input parameters for the spreadsheets are financial ones. Pacific's
initial planning assumed 4.22% real discount rate as representing the^utility's cost
of capital. Consumers have a different economic perspective. A high implicit
discount rate (60% nominal or 52% real) has been suggested to represent aU the
bamers consumers perceive. Of course, not aU these barriers are purely financial.

The barriers include lack of knowledge, cost of obtaining information, etc. The
consumer discount rate is used for calculating the amount of "background"
conservation as discussed in Section 2.6.

The most important assumption for the supply curve is one's choice of a^ future.
The amount of conservation in future years is heavily determined by the forecast
of available building stock and industries. By the time that one looks out at a
twenty-year planning horizon, it is difficult to predict any future path^with
certainty. Pacific has developing a series of four forecasts reflecting different
assumptions about economic growth. Each will have a different estimate of the
technical potential.

The results presented here, while iUustrative and useful for planning purposes,
should not 'be stated without considering the forecast assumption context.
Sensitivity to the forecast is not a defect in the methodology, but rather a^unique
advantage of demand-side resources. The amount of ronservation potential grows
in proportion to the underlying demand growth. Thejnore new construction
occurs^ the more opportunity is afforded conservation. Conservation can protect
against high energy costs which would otherwise result from a high growth
forecast. Thus, conservation serves to reduce the "jaws" or spread between high
and low growth paths. In so doing, there is a benefit of reducing the impact on
customers of forecast errors.

2.3. 1. Cost Effective Ceiling

In preparing programs, it is necessary to have some idea of an upper bound on
measure costs. More energy savings can be acquired if one continues to spend
money. At some point, however, the diminishing returns from conservation are no
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longer cost-effective compared to other resource choices. Thus, there is an
effective ceiling on the cost of measures one would include in a program.

Determining the cost effective ceiling is difficult because it is a function of the
future scenario under consideration. That is, if one knew with perfect certainty, the
resource acquisitions of the future, one could calculate precisely the cost effective
ceUing at any given time Since the ceiling influences resource choices, it might
be necessary to iterate until an optimal solution is calculated. In the real world.
one does not have die luxury of perfect knowledge. In practice, the ceiling is
estimated based on future expectations.

The requirement for a cost effective ceiling has been a problem for some

regulators. If the utility is required to limit activities to current cost effectiveness.
it would not be possible to ramp up programs for acquisition under future and
higher avoided costs The Company would be unable to participate in Regional
programs based on the cost effectiveness assumed by BonneviUe and the Power
Planning Council.

For the current planning work, a ceiling of 55 miUs/kWh was used. The figure is
less than the equivalent cost effective ceiling assumed by the Northwest Power
Planning Council (67 miUs/kWh after correcting for the different discount rates
used). ̂ Nevertheless, the company expects to operate the same programs as the rest
of the Region.

2.4. Technical Potential

The first step in conservation planning is to identify the size and cost of the
resource. This is referred to as the technical potential. The technical potential
includes aU the conservation that is physicaUy possible. IIowever, it must be
remembered that aU this conservation cannot be realized. Due to market
imperfections or program difficulties, not all decision makers will be persuaded to
adopt optimal conservation practices. Thus, the conservation realized will always
be somewhat less than that theoretically possible.

Pacific has a technical potential for conservation of about 1800 MWa based on a
medium high forecast. The results by sector are listed in Table 2.
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Table 2 -- Conservation Technical Potential
Average Megawatts m year 2012 at 55 miUs/KWh or less

Based on Medium High Forecast, Merged Company

Sector
Residential

Space Heat
Appliances

Subtotal

Commercial

Industrial

Total

Technical Potential

Existing Stock New Construction

72MWa

72

265

241MWa
548

789

345

All Stock

313 MWa
548

861

610

652

2123

This technical potential includes MCS and "background" conservation_(206 MWa
commercial, 101 MWa residential) which is assumed in the forecast. The^amount
of potential available for possible resource acquisition is tiien 1816 MWa. Of
course, not aU this theoretic potential is achievable today. Much of the potential
savings in appliances, for example, depend on having high-efficiency appliances
available. While such products might exist in Europe or Japan, they are not on±e
US market The achievable potential identified in draft programs is about 800
MWa.

2. 5. Lost Opportunities

Lost opportunity resources are those which, while not cost-effective at current
prices/wiU be cost-effective over their lifetime. Also, there is only one cost-
effective opportunity to capture the resource. If it is ignored then, it will probably
lost be forever. An example is new constmction. Failure to construct efficient
buildings wiU lock consumers into unnecessarily high energy bills for the life of
the building. Some of the conservation measures cannot be added later without
prohibitive "expense. The consumers wiU be forced to pay for a more expensive
electrical system later. Thus, lost opportunity programs are beneficial to operate
even during a temporary period of generation surplus. This is the rationale behind
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the Super Good Cents program for residential MCS and the Energy Smart program
for commercial MCS.

The definition of lost opportunity resources and the timing of their acquisition is
an important regional issue. The region has required that lost opportunities be
addressed. Northwest utilities will face a surcharge from Bonneville if they do not
comply with requirements in the residential and commercial sectors. Pacific has
publicly announced its commitment to capturing lost opportunity resources
consistent with prudent business practices.

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 will not be known until 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 pertaining to the
individual utility. The estimate of lost opportunities at this point is clearly
preliminary.

This planning process looked at lost opportunities because they do not fit into the
traditional planning approach for timing programs. Normally, one would simply
choose the least-cost resource first and more expensive programs would be operated
later. However, lost opportunities are outside this decision mle. They need to be
captured when the opportunity exists, if it is expected that the need will occur later
and that they will be cost-effective within their lifetime.

A crucial acquisition consideration is the "window of opportunity", the time that
an opportunity presents itself. Will 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 building spaces are frequently
remodeled. For some measures, this means there are frequent windows. For other
measures, there are not. The effect of remodel turnover rate is still subject to some
uncertamty.

One finding from this initial study is to suggest that there are significant current
lost opportunities. If no lost opportunity programs were conducted. Pacific might
be incurring lost opportunities at a rate of about 23 MWa per year.
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Table 3 - Sources of Lost Opportunity Resources in 1991
Based on Medium High Forecast and 55 Mills/KWh Cost Ceiling

Technical Potential, MWa per Year

Sector

New Residential Constmction

New Mfg Homes
Solar Access

Technical Potential Program

1.3 MWa
1.4
0.6

Super Good Cents
Super Good Cents
Long Term SG Cents

Appliances: Refer/Freezer, Water Heater 5.0

New Commercial Construction 11.3
Commercial Remodel 3.0

Commercial Repair and Replacement 0.8

Total Potential 23.4 MWa

Long Term SGCents

Energy FinAnswer
to be developed

The residential sector is being addressed by the Long Term Super Good Cents
program. The largest opportunity exists in commercial sector - both new and
remodeled buildings. Pacific has started a new commercial constmction program
and is planning how best to capture remodel opportunities. Although not indicated,
lost opportunities also occur with new construction in the industrial sector.
However, new expansion is not itemized in the forecasting methodology and there
is no method to identify lost opportunities in advance.

2. 6. Innovative Technology

For the most part, the technical potential is based on current technology. This is
a conservative assumption. If the past is any indication, there will be dramatic
improvements and cost reductions in efficiency products. However, at this stage,
it is difficult to include in program planning new products which are likely but not
currently available. This wiU be an important future direction of our work.

At the urging of the advisory group, some new technology options have been
considered m the technical potential. A "high tech" refrigerator is an efficiency
option for the future. It shows up as contributing to the high technical potential in
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the year 2012 for appliances. However, the programmatic savings currently reflect
only the current energy saving products.

This does not begin to exhaust the possible technological improvements. Vast
changes are currently underway in the field of lighting. However, at this time, new
technology is not included in lighting measures. This is because current products
included m the supply curves, when considered in programs, absorb a major portion
of the lighting enduse potential. The remaining potential to be addressed by new
products is still significant but not as large. It is expected that lighting innovations
wiU be included during subsequent upgrades of the spreadsheet planning tools.

2.7. Background Conservation

Although it is only an approximation, consumer barriers can be treated as if they
were purely financial. This is done by assuming a high implicit consumer discount
rate of about 60% consistent with expected payback observed in consumer market
studies. The high discount rate aUows the cost-effectiveness calculations to predict
the "gravity" amount - the amount of conservation that people would have done
anyway even without a utility program. That amount is low. "GeneraUy a measure
must have a levelized cost of about 8 mffls/KWh to be attractive to'consumers.
Only a few options, such as efficient lighting, meet this requirement.

The models have been run with the high discount rate to see how much
conservation consumers would do on their own. That amount would have
happened even without any conservation program. It can also be considered an
estimate of the maximum potential of "free riders", persons who received a utility
incentive for something they would have done anyway. Thus, an estimate of
expected free ndership needs to be subtracted from the program outcome to give
the net effect. In most cases, however, the free ridership is small. Consumers are
not interested in programs unless the savings are extremely cheap.
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Table 4 - Cost Induced Conservation Technical Potential
Average Megawatts in year 2012 at 8 miUs/KWh or less

Based on Medium High Forecast, Merged Company

Sector
Residential
Commercial
Industrial

Total

Existing Stock
1. 1MWa

64.0

65.1

New Constmction
0

142.3

All Stock
1. 1 MWa
206.3

142.3 207.4
(10% of technical potential)

Table 4 lists an estimate of the conservation 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. (The amount of solar access in
existing practice was included in the basecase. ) The largest amount of such
conservation occurs in commercial sector. That is because there are many low-cost
options. At least some of the customers should recognize those opportunities.
Industrial sector is not included in this table because industrial "background" trends
are already included in the econometric forecasting model.

2. 8. Net Energy Savings

The actual energy savmgs of utility programs may be less than estimates due to
customer takeback and background conservation. Evidence is lacking to clarify
precisely these impacts.

Customer takeback occurs when customers choose to take some of the energy
savings in the form of increased comfort levels rather than lower energy bills. For
example, after a house is weatherized, the customer sees a lower electric biU. They
may choose to set up the thermostat, open previously closed rooms and otherwise
mcrease energy consumption. This may be a partial explanation for why observed
energy savings are less than predicted. However, other explanations are also
possible. It may be that the prediction method was in error or that the instaUation
was incomplete.

Conservation evaluations from Hood River were intended to clarify the actual
amount of energy savings. Unfortunately, clear results were not obtained. Changes
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in the economic level of the community make it difficult to compare before- and
?_^r'_we?the, rization usaSe-. A recent analysis of Pacific's weatherization savings
tadicated only minor deviation for expected savings in the aggregate. The Regional
Council's forecasting model predicts about 30% reduction in consumption due to
economic elasticity in existing residential space heating. A derating of engineering
estimates consistent with the 30% reduction was done before calibrating "Pacific's
residential sales data to the engineering estimates. Otherwise savings estimates
were not explicitly reduced for takeback.

Background conservation is another consideration. Technical potential is estimated
relative to an assumed "frozen" efficiency energy forecast. That is, the forecasTof
energy demand assumes that customers continue to consume energy at the current
relative rate. (exceptions are included for appliance standards and codes'where
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mandated efficiency standards are known. ) Conservation potential is measured
relative to this continued usage level. To forecast energy demand in the absence
of utility programs, the background amount must be subtracted from the frozen
efficiency forecast. To forecast energy usage with utility programs, the
programmatic savings are subtracted from the frozen efficiency forecast. Thus,
from the utility's point of view, the difference in demand is the difference between
these two forecasts. Stated another way, the net energy savings are the
programmatic savings minus the background conservation that would have occurred
anyway. This technique is illustrated in Figure 6.

This method of calculating net savings assumes that a certain amount of customers
accepted the utility incentives to do what they would have done anyway. These
are referred to as "free riders". Generally, utilities try to minimize free riders
because they dilute the effectiveness of incentives. There are also "free drivers",
that is, person who are influenced by the program or by availability of products
without accepting a utility incentive. Free drivers counter the effect of free riders.
In general, it is difficult to detemiine the amount of free riders or free drivers in
programs.

For purposes of Least Cost Planning, the procedure has been to first estimate all
gross programmatic savings, including those savings taken as increased comfort.
Gross savmgs also includes savmgs due to background conservation and market
transformation benefits. The amount of gross savings is then used to calculate the
Total Resource Cost (TRC) representing the society perspective. Then the estimate
is reduced to net energy savings (after subtracting takeback and background) to
calculate the utility s financial parameters. Resources are selected in approximately
the order of increasing TRC, but the design and operation of programs may be
constrained by financial impact on the utility.
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3. Design of Demand-Side Programs

3. 1. Identifying Opportunities

When it comes to planning programs, neither the summary table nor the combined
supply curve are useful. The supply curve combines information from'so"

sources that a specific application gets lost. Another graphic technic
is useful. A two-dimensional map is one way to keep track of wh'erethe's'av'u
are_loTte(l by sector md conservation measure. The maps assist program planning

maps were prepared for RAMPP-1. The maps were not updated b^t
are expected to stiU be representative of RAMPP-2 conditions.

Tb£ techn!calpotential is only the first steP m developing demand-side programs.
; potential shows where programs should be targeted for maximum effect, "where

^o!lu n!.tie.s_lie_and what. some interactions may be. Now the~applicable
conservation measures must be combined into workable programs. The next two
sectl1°":s-dlscuss some of the issues and concerns in planning programs'. '" The
resulting set of program options is presented in Section 4.

3. 2. Issues in Program Design

3.2. 1. Consumer B arriers

Critics have wondered why the utility needs to be involved in redirectir
mvestments. They suggest that the marketplace should be capable of fmdmgTts
own direction through pricing mechanisms/ They are reasons'why this^isnoTthe
rase. Regulatoiy-controlled prices may not provide proper signals to-consumers~
Far more sjgnificant are major barriers and market imperfections. TTiese bamers
lT-pa ^fi,n,ancial'. s,ince consumers dc) not have access to capital at theTong-term
rates available to utilities. In addition, there is a cost to the individual decision
maker to include energy consideration in decisions that already include a number
of factors. _ Consumers don't often consider energy decisions as investment
decisions. There are costs to gather the infomiation needed to do so. Furthermore.
m many market segments, the equipment purchaser, the bffl-payer and the enduser
are different people with very different motivations. Effective programs wiU be a
marketing chaUenge. It will be necessary to understand participant's motivations
and to tailor program offerings for maximum acceptance.
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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 attrac^ve

-are"-considered. The danger is that other options, only slightly les^s
attractive7 might be overlooked. These other options_would be cost-effective
done together but not if a separate job is required. Thus, crcam-skimmm8_may
create 1^'st'opportunities. Utility assistance can remove some of the market barriers
and facilitate better conservation.

3. 2.2. Need for Evaluation

The planning study is only as good as the information on which k is based. Often
our" knowfed'ge'is^sketehy and incomplete. One of the tasks for the immediate
futureTs'to'refmethe planning tools and assumptions. Pilot programs serve a dual
function. " They aUow implementation techniques to be tested. And they test
assumptions about the end-uses, opportunities and resource .avall_abuitles-
Conservation programs in the next few years, such as lost opportunity programs^,
wiUmclude'an explicit evaluation component for refming plaiming assumptions and
implementation details.

3.2.3. Timing and Ramping Rate

Conservation programs are often thought to be short lead time, able to be started
and stopped as "de'sired. In fact, there "are constraints. Conservation's dependent
on-the-perspectives of consumers, equipment suppliers and others. The Programs
wiU not succeed if programs are changed too often. Contractors cannot stay m
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. Suitable 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
weU. Somehow the programs need to be managed so that the industry stays viable
dunng'the surplus. Then the industry needs to be sufficiently developed for ramp
up when the surplus ends.
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Assume, for illustrative purposes, that a decision is made to achieve aU 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 full acquisition. Much
of the work during the first five years can be done in advance and then banked for
a later decision on rampup. Additional flexibility can come through spreading the
major acquisition phase over longer or shorter time periods, although this may have
some impact on unit costs.

3.2.4. Rate Impact and Equity

To the extent that conservation acquisition requires substantial funding, it can
create a paradox. Although the conservation may be cheaper than new generation
and lower total revenue requirement (and thus average bills for customers), it can
still increase unit electricity prices. This is because of lost revenues. 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 must increase to provide the same
amount of net revenue and cover the added conservation costs. Note that total
costs wiU 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 bills, 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 aU customers. (In technical
terms, the Company does not focus on the no-losers test. ) This does not mean that
equity considerations are ignored. There are several options. 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 lunited to the
customer class which contains the predominant beneficiaries.

Concern for equity needs to taken in context. The current rate stmcture, by
necessity, cannot produce perfect equity. The equity impacts caused by a broad
conservation acquisition program may be smaU. 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.
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3. 2.5. Energy Service Charge

The concept of Energy Service Charge is a response to equity concerns. There is
an acknowledgement that non-participants should not be unnecessarily burdened.
Moreover, there is recognition that conservation is a valuable service for which
customers should expect to pay something. Therefore, it seems reasonable that
participants should reimburse non-participants by returning a portion of their
savings. The exact form and amount of that reimbursement has still to be decided.

The Energy Service Charge is imagined to be an additional service charge added
to the billing meter. As such, it would stay in place regardless of who operates the
facility until it is fuUy paid off. This service charge has the advantage of
minimizing administrative costs. The utility provides the customer with full up-
front financing, offering the benefit of the utility's longer time perspective on
payback. The customer retains a portion of the savings so that they have positive
cash flow. There are alterative possibilities for the repayment amount. It could be
a flat charge, like a low-interest loan payment. It could be a billing for saved
kilowatt-hours, in which case it would increase as prices increase. Billing for
saved kWh is a difficult concept to explain to participants. More recent design
have focused on a low-interest loan approach.

3. 3. Program Design Considerations

3. 3. 1. Significant Delivery Capability

The technical potential is an upper bound engineering estimate of the resource.
The portion of that resource that can actually be realized is a function of program
design and intentions. Generally demand-side programs have involved
independently targeted programs with little consideration of how the programs
relate. The broad analysis of technical potential that we now have provides a
reference allowing assessment of programs designed as an integrated package to
address the whole resource.

As part of a 20 year plan, the programs must be characterized by a reliable delivery
capability both for quantity and time of delivery. At this stage of the process,
prior to integration, we do not know the "slot" that conservation will need to fill.
However, we need a set of programs to begin the interactive process of finding the
least cost mix. We have, therefore, begun our program constmction around a
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scenario that would caU forth a broad front of programs capable of capturing the
of the technical potential. To establish this option, the programs^ must

havje-"significant delivery'capability", that is, the programs wiU be specified to

deliver 65% of the technical potential in a program duration of 7 years.

From a traditional marketing standpoint, this is an ambitious objective. ̂ Typical
marketing objecdves are to increase market penetrationji y a few percent in a year

or"to"acUeve"market penetrations of the order of 20% in several years. ̂  By
contrast7the marketing goals of effective demand resource programs wiU be ,
OTder"of 20%"market penetration PER YEAR. This is fast track marketing! Such
marketing involves substantial innovation, sustained mcentive levels' hiSh Pubu^
exposure" for the "company, personal contact with most of the_customer^and
inwlvement in the community plannmg process to optimize company activity.

3. 3.2. Implementation

Underlying the design of all programs in this scenario are the principles of
minimizing lost opportunities and ensuring low income participation.

Programs should specifically address the lost^ opportumties^created^in^ new
con^trucdon"or-in new appliance purchases. Programs should not create lost

in the course of the program operation. Lost opportumties occur
whren"a"program addresses only a few of the mostcost effective measures, leaving
the'less'cosT-effective, but stUl viable measures. These measures wiU then be lost
because they cannot justify the expense of an additional site visit.

The Company has committed to assure that low income customers are equally
represented. In practice, this means that the proportion of low income ParticiPants
rdative to aU participants must be at least as great as the proportion of low^income
customers to aU customers. This commitment, applicable in the residential^ sector,
requires that at least 22% of the participants in residential programs be low income
customers.

3.3.3. Planning and Timing

Program planning proceeding from the technical potential estimate begins with an
overview'perspective on the entire level of program acdvity. This perspective can
improve program efficiency by minimizing redundancy and maximizing helpful
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programmteractions- The necessity for multiyear program planning is reinforced
and rampup requirements of about 5 years'for" most programs.

Mostjrograms operate in an environment dominated by yearly construction cycles.
effect of any particular mcentive or other program feature" w'm'reauir

more^than one yearly cycle to be integrated into die plans "of "the prosue^dv
part.lclpant_SLProgram efficiencies associated with cumulative program recognition
or with mcreased operation efficiencies wiU be evident onl^afte'r"Dr°osram
operation of at least three years.

3. 3.4. Cost Control

A large demand-side program wiU involve hundreds of thousands of small
transactrons; There is potential for significant cost savings through economies'"of

the other hand, there is potential for cost ovemins through "inadequate
program oversight or planning. A primary cost control check lies m an exDlicit

component in each program. Evaluation tracks cost-effectiveness and
a?!y-elyguides. the evolution of ""Proved effectiveness. Anticipating a high"le"vel

program activity mandates consideration of several cost control issues early in
design phase.

Selection of Eligible Measures

Each-program c:onsists of a "bundle" of conservation measures subject to the
constraint^that no single measure have a levelized cost greater than ac cost effectiv'e

g. This constramt prevents "luring" a program participant into an investment
cannot be justified as less costly than the alternative. Several conservation

measurcs; _for examPle' hish. quality stomi windows or heat pumps,"wiU' have
value to the participant for other reasons than energy sav'mgs. '~In"th'is

case, the program would need to distinguish between the energy-Sied' and
amenity-justified portions of the measure cost.

Cost Share

All conservation measures confer benefits on the program participants and on the

utillty. sy!tem as a whole-. Ideally' ecluity is served when the participant~shares his
portlo n of the costs- But the necessity for the program in the first place"stems'from

fact that the participant was unable to or unwiUing to make the invesanent. It
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is apparent that the penetration of the P"S^ wm_bea_rdosely^on thSllc^t
sh^"thet qualky rof"Ae marketing' and program 

^ 

mn°v_ado^ ^Whnejrc^se
^omJon4reTat1ing"the"penetrationto the partiapant contributionjs^available^
^meTstimate'of~Ae-interaction between cost sharmgmd market penrt^^^
te"madrim"tra Uy. "]ta fact, the actual cost share required wiU need to bean^outp^t
^ AeTariyTxperience'of every pilot program^The^tr^
^toIsst^tvatA7uppe7end'of&e utility cost share range andto. redu,cethe^utillty
?o^hSle'lba^cduopnFtres^tsfro"mthe"pilot"prcyects. An alternative ofassummg^a
£iSd7se^rTSrcuqm^r;r as an alternative

scenano.

Program Synergies

The requirement of significant delivery capability ̂ ansth.at^ev^ro^s, ^u
be'ope'?atmg"simulta^ously. Programs designed as a,PaAa8e offe^oPPO^tu,n1^
?oe °crn3tr^^'cosTs6t^ugh"^^^
^airke^gwuiU be^enhanced b'ythe visibUity that one program can have on another.
Learning Curve and Large Scale Benefits

Some program areas, notably residential weatherization and rejrofit light^g ̂ u
mtGolWepSred7of "thousands of replications. Learning cuive theory^ugg^ts^that
rhe"co^tsTan'be"reduced~after the first large number of initial project^ However^,

"with crash programs does not'show a price rcduction_when^progra^
arct'forced"into production at a high rate. Programs can access leamingmrvejn^
rcducdonby careful attention to the bidding structure and to an ongoing program
evaluation/improvement component.

Market Transformation

All programs operate in an environment that is changing. This enwonment
conslsts°'of "several major infrastructures: program participants, ^contractors^
suppliers, government and designers. Programs involving new construrtion^
aU^hese'Si frastmcmres. If any one of them is not ^supportive, ^hen_program
^tivl ity^"'. ignificantly'reduced: Conversely, when all ^mfr^stmctu^s ^
^tegrated th^program then the market has been successfiiUy^ransformed. ^Th^
^mfyuprogramt'is'M~longer necessary. A new construction code is m^amplej
a mandSmarket transformation. The savings potential m market transformation
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^es.in.the.faLct:tha^a.sufficiently a8Sressive Pr°Sram "°w can eliminate the need
stcZO^^Ae^Tt^the^ple^rof^^^

.

productsl_Near teml Pro8rams may include-some"measures7'sl uchwlals
e£i^iightmgorvsDmotorsrw^
^2jol^easmto. ^veAat^
£LAeseZroductl develoPS: ^en°A~at'happens'A7nZa p^duccteul^UaZK teot
b^mttfll^dard/°<dl new"ins"taua=^^^
S?^m=^£S:"m'7creT-^°^^^^^
3. 3.5. Lost Program Opportunities

F^m. thlpreviou.s. _discussion'it is clear that Programs must be aware of lost
^PPOS?es- ^_ey_ ""st be" operated Zch'7h6at'ult'helyl udo ^oFcZt? l£
wortlmlt !es;..Therearc~ais.oTost"?°gram ^P°^ieTt yo c^nsZr. "Se t1
cas^ wherLoutsid.efunds exlst for Potential ̂ "sharmgo^o^nTorsMpnes^ea^
LMlua^tee. t^t-Aese"^d;\^r^a::^^^
p!ogram CLPPOrtunity could mean that the utility wiUfa~ce higheur'ro^ '1^^ Z
^^mL!^m^mromeu we^^^^^ mT;e?^er cc°us^erso^
gn7^eClagencies. wt\available . ^ds^^^^^
;plggyblck!ngLon., Aese OPPOrtunitie;'^'^udrawlinguucoufacSggein;;ndesleet^
^a^^^^lm0^^^

opportunity must be utilized quickly. ' " ~ ~ "' "T """'

3. 3. 6. Quality ControV Program Evaluation

D^mMd,^programs. arc'by nature'diffilse- ^ey involve thousands of
m±Slnt.Itio^. Zprogram^ Pla"n^^^teuTn fUn^lennvt°a;veasstSS ^ff
Srat.ion rate!Lphys;cal-bamers andl costs- "The"ac"hLTemer;ruofIpcTanud
Eration_targets wm. req"irc_an explicit and timely~evaiuation^
^^S^sE^SS^^^^
a.

b.

c.

Establish work and materials specifications updated
provlde montMy tracking rcports on Program"prog"reL s's vis-a-vis
program plans.

provJde_the caPability for Program evolution, mid course corrections.
shooting and general problem solving.
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d.

e.

f.
g.

Establish an impact evaluation methodology and associated databases
for credible yearly certification of program outputs.
Provide a yearly process evaluation with respect to general program
effectiveness and participant satisfaction and motivation.
Identify marketable spinoff opportunities.
Provide feedback on demand side planning assumptions.

3.4. Strategic Program Development

From the previous discussion, it is clear that the kinds of program offerings need
to be significantly different from programs which the Company has operated in the
past. The development of these program innovations is described here as strategic
development. The requirement for significant capability means that programs will
need to be capable of ramping up to a sustained activity level much larger than any
previous programs. A full resource deployment would be the equivalent of
operating 40 Hood River Projects per year for over five years. The requirement
to operate the programs cost effectively requires that new and effective
management. The programs wiU have to manage a multitude of small, dispersed
installations and do so with minimal administrative cost. At the same time, a high
level of quality must be assured. The programs will be leaner and smarter than any
previous programs. New technical and managerial tools and procedures must be
developed. The process will require some expenditure on development in early
years. It will also require effective and timely evaluation feedback to capture
learning curve improvements. It is important to assure that pilot programs have
sufficient budget for these critical foundation tasks of development and evaluation.
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4. Demand-Side Program Options

The demand-side programs in this section have been developed with the previously
described considerations in mind. The program set is intended to capture a
significant portion of the technical potential. This program activity divides
naturally into two basic phases, the lost opportunity/ pilot phase and the acquisition
phase. During the lost opportunity/pilot phase, lost opportunities are secured and
pilots conducted. These activities position the Company to undertake the
acquisition phase to capture the major portion of the resource.

Timing of these programs deserves special mention. It is assumed for the purpose
of this scenario that pilots/lost opportunity programs start in 1991. The other
programs represent optional or schedulable conservation. Although pilots can be
started earlier to provide flexibility, the acquisition phase wiU 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 defme the extent
that a full range of lost opportunities can now be undertaken consistent with
prudent business practice given the current financial and operating environment.
Determination of the timing for schedulable resources will be the outcome from the
later integration phase of the Least Cost Plan. At this time, the exact date that
acquisition will start has not been determined. For illustration, we assume that
acquisition will start in 1996. Working backward, this means that pilots should be
completed and rampup phase should be occurring by 1994. Pilot programs then
need to have started by about 1990, in order to provide useful results in time for
rampup.

The following section describes conservation programs included m the Least Cost
Plan. Capability building is recognized as a strategy to manage uncertainty and
risk. The programs focus on lost opportunities and pilot testing of schedulable
conservation programs. At some point, probably around 1995, the company will
need to make a decision as to scheduling of conservation acquisitions. If growth
is expected to be high, all programs would be ramped into full-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
deferred. An example is shown in Figure 4 to illustrate the capability building
stage in the near term and the context within a long term acquisition scenario.
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Figure 4 Program Ramping Medium High Scenario

The lost opportunity/pilot phase makes use of the current surplus to develop
capability. Tlie goal is to create cost-effective program options which can be
applied later during the acquisition phase. The acquisition phase, to be operated
later, has an average gross utility cost of the order of $70 million/year. It could be
executed optionally as a net revenue enhancement under suitable regulatory, power
supply and wholesale energy price conditions. These programs also show the
power of the market transformation where efficient new construction continues to
deliver conservation even after the utility program has ended.

A brief summary of each program is given below. A detailed program description
including year by year cost and yield estimates follows in Section 5.
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PROGRAM PHYSICAL GOAL

LIGHTS & WATER HEATER 300,000 homas
APPLIANCE RETROFIT

RESIDENTIAL RETROFIT 155,000 homes

INDUSTRIAL

NEW COMMERCIAL

NEW RESIDENTIAL

300 plants

76,000 buildings

176, 000 homes

Table 5 - Major Rasource Acquisition Programs Medium High Scenario 1991- 2011
.. Acquisition Programs Based on Need for Resource in 1996

RESOURCE YIELD TOTAL LEVELIZED 
_ _ __ 

_LEVEUZED_^ GRO^U,TiL^
IN-201'i"UTAH--- RESOURCE COST UTILITY COST PROQRAM COST KEY FEATURES

MWa % MILLS/KWh

COMMERCIAL RETROFIT 43, 000 buildings

28 36

56 36

375 52

140 46

53 11

129 31

MILLS/KWh MILLIONS '91

23

27

26

28

31

40

17

26

62 Lights, appliances in homes without
electric space heat

235 Cost shars via energy service charge
weatherization

1099 Technical assistance
utility finance

1000 On-going lost opportunities program
utility finance

348 Long term program in addition to MCS
indudes manufactured homes

615 Cost share via energy service charge
utility finance

ALL PROGRAMS
781 43 26 3359
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Table 6 - Demand Side Resources Qy Economic Growth Scenario in Year 2011

Energy Savings By
Pro ram

Appliance Retrofit

Residential Weatherization

Industrial

New Commercial

New Residential

Commercial Retrofit

Total

Low Forecast
MWa TRC

2 23

56 28

174 28

59 31

19 32

125 29

435 21

Med-Low Forecast

MWa TRC

15

56

258

96

35

129

588

23

29

27

30

31

31

29

Med-High Forecast
MWa TRC

28 23

56 27

375 26

140 28

53 31

129 31

781 26

High Forecast
MWa TRC

28 23

56 27

47) 26

155 29

69 31

129 32

910 28

Demand Savings By
Pro ram

Appliance Retrofit

Residential Weatherization

Industrial

New Commercial

New Residential

Commercial Retrofit

Water Heater Load Control

Total

Low Forecast
Winter Summer

Med-Low Forecast
Winter Summer

Med-High Forecast
Winter Summer

High Forecast
Winter Summer

3

23

3

t02

290 290

91 71

28 10

207 148

191 115

914 660

24

103

430

148

S2

214

213

24

23

430

115

19

154

128

1183 892

4G

91

625

216

78

215

213

1484

46

20

625

169

29

154

128

1170

47

91

785

239

102

215

225

47

20

785

187

37

)54

135

1705 1365

31



4. 1. Summary Program Descriptions

The Company's Least Cost Planning process uses a set of hypothetical or "draft"
programs to estimate how demand-side and supply-side resources can be integrated
together. The sum of these programs is shown for four economic growth scenarios
in Figure 5. 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. Lost opportunities under the four scenarios are shown in
Figure 6. Scheduled program ramping is shown in Figure 7.

ALL PROGRAMS
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Figure 5 Four Economic Scenario
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LOST OPPORTUNITY PROGRAMS
CUMULATIVE CONSERVATION EMPLACED
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Figure 6 Lost Opportunity Programs

SCHEDULED PROGRAMS
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Figure 7 Scheduled Acquisition Programs
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4. 1. 1. Industrial

This program seeks a strong liaison between the Company and industrial customers.
the Company's current economic development role in new industrial is augmented
to include the financmg of electrical efficiency measures. The program tests and
refines the "energy service charge" mechanism to implement a cost share
relationship with no upfront cost for the customer. As currently planned, the
financing wiU be at about the utility's cost of capital. Interest rate on the loan does
not appear to create participation hurdles since the participants wiU receive other
benefits in improving production processes. The program wiU develop a series of
horizontal program offerings for industrial niche areas. Examples might include
air compressor efficiency, lighting and HVAC, or efficient motors. The strategy
is for the niche programs to serve as an entry for additional process efficiency
improvements. The program also develops an industrial sector least cost
information base. Data will assist with apportionment of the resource into

INDUSTRIAL SECTOR PROGRAM
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ft. and instaUation financing of approximately $1. 00/sq. ft. are offered to qualifying
new commercial constmction. Financing assistance is the primary incentive for
participants. The supply, design and economic development communities arc
intensively networked to identify eligible projects and to reinforce the market
transformation. Emphasis on this market transformation is essential to establishing
the base of experience and consensus necessary for an improved commercial code.
Even with a market transformation, the commercial MCS code upgrade scheduled
for 1992 is expected to capture only about 40% of the identified technical potential.
This is because of the technical complexities of implementing a commercial code.
The remaining savings are expected to be cost effective enough to justify a long
term program" in the 1995-2010 time period, with the utility's role and incentive
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 ramps up rapidly to target 85% penetration. Program resource
under the four economic scenarios is shown in Figure 9.

4. 1. 3. Commercial Retrofit Pilot

This program would mn 5 years prior to the estimated need for acquisition, or as
assumed here, starting in 1991. It is operated as a high profile event in a medium-
sized city typical of Pacific's territory (Albany, Oregon). In this sense, it is similar
to a commercial sector version of the Hood River Project. The program objective,
a comprehensive retrofit of a major portion of the commercial space, tests the
viability of accessing a broad spectrum of commercial customers. This pilot also
helps to validate or refine Pacific's least cost plaiming model for the commercial
sector. The retrofits wiU be on the basis of a utility cost share with the customer
portion secured by an "energy service charge" on the meter. This pilot also
develops the capability for audit and quality control management of a commercial
retrofit program. A associated objective of this pilot will be to assure that retrofit
lightmg is superior to original m terms of quality and function and to explore the
viability of a separate business service associated with advanced lighting
technology and energy-related O&M services. A critical development task will be
buildmg 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 smaU jobs. Program activity is similar in all the
economic growth scenarios. Resource amounts are shown in Figure 11.
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COMMERCIAL RETROFIT
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Figure 10 Existing Commercial Programs

4. 1.4. Residential Retrofit PUot

There are two components of this program. The low-income program would
operate immediately (1992-1995) and take advantage of potential "cost-sharui
opportunlties; The Pilot. rcsidential program wiU commence 5 years prior to" tte
Ntimateddate Aat ac(luisition would be required. As a residential program"is
developed, it wiU absorb existing loan programs. Together, -botfa~rom^onents
mamtam.. and strcn8then residential retrofit capability'by supporting a broad
!on^unlty, c?,st sharc low-mcome weafherization program snd by "piloting a
positive cash flow program to other customers.

<i^^mco?nT comPC)nent would produce low income participation by offering
$1200 toward the costs of fall weatherizations to be matched by other funding
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sources. An additional low-income program wiU seek contractors with a bidding
process.

The non-low income 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
heating'use. The pilot wffl maximize program benefits during early development
stages. Development wiU focus on improved tools and procedures to improve the
ability to accurately estimate savings, manage instaUations and supervise the
program.

Important research questions include verifying planning assumptions and the
delivery mechanism. The Company's previous experience consists ̂of the^Hood
River Program. This program operated successfully but not cost-effectively. It
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Figure 11 Existing Residential Programs
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remains to be seen how such a program can be managed to deal with all the
logistics, management and coordination problems efficiently. In addition, the
ability to successfully persuade customers to participate in large numbers needs to
be tested. The pilot program will operate initially in Washington and California.
The Washington program anticipates delivering a free home energy audit and some
simple conservation measures (low flow showerhead). Half the recipients are
targeted to accept a fuU weatherization package with Company-provided financing.
This high activity level is shown under the High and Medium High scenarios m
Figure 11. Under Medium Low scenario, the program would ramp more slowly.
Under the Low scenario, the program would operate at a minimum viable level
which brings in the resource slowly over 20 years.

4. 1.5. New Residential Constmction

NEW RESIDENTIAL PROGRAM
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This program, run from 1992 on, addresses lost opportunities by accelerating the
efficiency transformation in new residential constmction. The four-year Super
Good Cents program intended to achieve 60% penetration by 1992. However,
codes have been adopted in Oregon and Washington. A Long Term Super Good
Cents program is being planned to continue the capture of cost effective
opportunities beyond the new building codes. The Long Term Program is
enhanced to include solar orientation and daylighting. Emphasis is placed on
stimulating the home buyer of the 1990 s.

The manufactured home component is addressed by supporting the Residential
Conservation Demonstration Project (RCDP) demonstration of MCS mobile homes
and advocating strong HUD standards be implemented in 1994. The Company
expects to participate in a manufacturer's acquisition program. Under this program,
utilities in the Region would pay an incentive to manufacturers for efficient units.
Manufacturers would change assembly practices so that aU units are efficient.
Because the incentive is paid at the manufacture level before dealers markup costs,
it achieves high impact with minimal cost. The strength of this demonstration
program is expected to drive the HUD standards process, minimizing utility costs
in the long term.

Program activity is dictated by the economic growth assumed. Penetration targets
are expected to ramp up rapidly to high levels. The Super Good Cents program
expects to get 85% penetration. The Long Temi program, following new building
codes, wiU have a more difficult time reaching high penetration targets. Program
resource under the four growth scenarios is shown in Figure 12.

4. 1.6. Appliance Retrofit

This program, mn as an acquisition program in the late 1990's, shows a high
community profile. As a retrofit measure, it addresses an estimated 150,000 to
250, 000 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. 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 climate zones.
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The amount of savings from this program is smaU, although the cost is inexpensive.
This program reaches a large number of customers, mcluding those without electric
space heat, but savings per home are smaU. Program activity behaves in an
unusual manner on growth assumptions. Under High or Medium High growth, the
program would take place early. Under Medium Low, it would be delayed and
under Low delayed even longer. 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. This change is included in the
forecast. As a result, this program would probably not be considered under a Low
growth case. Program resource under the four scenarios is shown in Figure 13.

This program has the potential to be expanded to include other types of appliances.
A large technical potential has been identified for the appliance sector.
Unfortunately, the efficient appliances assumed for the supply curves are not yet
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available in large numbers on the local market. It is expected that ideas for an
appliance program wiU 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.

4. 1.7. Water Heater Load Control

WATER HEATER LOAD CONTROL
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An offshoot of the appliance program is directed only at demand savings. Water
heater load controllers are an example of potential load control options. This
program would pay participants an incentive to accept load control on their water
heater. The program would be implemented in the late 1990's, as need for
additional capacity becomes apparent. The program assumptions are as follows:
installation cost is $250/unit for materials and labor to instaU stand-alone timing
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dlvlc !s_on, _water he^ters; These devices wiu shut off the water heater during
^y.s_tT Peak times- As stand-alone devices, they do not depend on radio signals0
^ep^r ̂ n,d, ,replac!I?ent c?st is. assumed to be $70 after 10 years. ~ParticTpant"s
receive $24/year ($2/month) reduction on their electric bill for their cooperatioiL
Capacity savings are estimated here as 1 kW in winter and 0.6 kWm'summer"

4.2. Administrative Cost

Planning for Demand-Side programs must include administrative costs as one
component^ the Total Resource Cost (TRC). Regional planning has tended to
mcrease TRC by applying a fixed percentage of measure cost as an added
administratiwrost. TypicaUy the cost of conservation programs is~-assumed~"to
increase by 20% for administration.

Our planning approach is different. Explicit costs are estimated for administrative
cost components. The net increase in TRC is often lower than 20%. 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 measures cost more
than commercial sector conservation. Thus, similar program costs~m''resi"dential
sector should be a smaUer percentage of a larger number. On the other hand.'Tn
appliance programs the same administrative cost would be a high percentage
because the measure cost is low.

Second, the assumption of high administrative cost may be true for programs in the
" .stage of devel°Pment- Initial programs contain large mariceting md
evaluation components. However as programs become mature, the proportional
s ^ of these c,osts can?e expected to decrease. Our long-term program planning
anticipates market transformation and program synergies to occur This means that
the programs can be operated in the out years with proportionaUy smaller
administrative outlays.

The foUowing table shows the administrative cost components and TRC. The
administrative percentage is calculated as an adder to the simple measure cost
Measure cost is not defined in precisely the same way in each program. For
example, the new commercial program includes design cost as part of the measure
cost. The commercial retrofit program includes audit/design work as part of the
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administrative adder. The residential programs include a variety of program
mechanisms. Table 7 shows overhead for a weatherization program with fuU
financing. Low Income and partial loan programs would be different because the
Company only pays part of the measure costs.

It should be pointed out that these costs represent hypothetical programs for
planning purposes. The actual budgeting decisions for these program areas wiU be
determined subsequently.

Table 7 -- Long Term Program Administrative Cost

Program

Industrial

New Commercial

Commercial Retrofit

Residential Retrofit

New Residential

Appliance

Load Control

4.3. Programmatic Supply Curve

Yield Deferred Expense
MWa Percentage Percentage

4%

29

20

30

NA

30

15

1%

1

1

1

5

5

The conservation programs need to be considered in context. There are synergies
and interactions between programs. For example, operating several programs at the
same time 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 for instaUing other measures. Thus, blocks of conservation savings cannot be
added together quite like supply-side options.

Nevertheless, for iUustrative purposes. Figure 14 shows the programs as if they
were combined in a demand-side resource stack. The illustration gives an idea of
how the programs compare in terms of magnitude. One must be careful in use of
this programmatic supply curve because it does not address issues of timing. For
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example, it would appear that a program for existing residential buildings would
be implemented before a program for new buildings 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 mills/kWh.

4.4. From Technical Potential to Programmatic Potential

This section looks at the transition from technical potential to programmatic
potential. What assumptions were made along the way? What decrements m
potential occurred as a result?
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The transition is computed as follows. Start with the technical potential. Add line
to estimate gross potential. Multiply by the effective penetration rate to get

gross program potential. _Subtract "free riders", if any, for net program potentfa
Example^ are shown in Table 8. There arc some problems' disag7reg^tin'g"the
residential sector savings. The programs include space heat and applies molded
together such that separation is difficult. The example below'shows"sheU"and
appjllances seParated wlth effective penetration rates of the programs. These
penetrations _are ̂ slightly different from those shown in the draft
worksheets. In this table, the penetrations are energy. weighted. ~In the~work'sh&eeuts"

were based on number of participants. " " ---..-,

Table 8 - From Technical Potential to Programmatic Potential

technical Line Gross Effective Gross Free Net
Potential + Loss = Potential X Penetration = Program'"Riders'=' ProgramSector

Existing Coml. 240

New Coml. 329

Industrial 527

Existing Resid. 67

New Resid. 99

Appliance 107

+ 10. 5%

+ 10.5%

+6%

+ 12%

+ 12%

+ 12%

= 265 X .65

= 364 X .70

= 563 X .69

=75 X .65

=111 X .47

=120 X.40

172

255

387

48

52

52

- 42

- 108

= 129

= 147

=387

=48

=52

=48
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4.5. Near Term Action Plan

The final step in the plannmg process is a major jump - from academic plannmg
scenari'os to'rcal^odd programs. So far in the process, the discussion^has
descdbed the 7draft" program plans. These are somewhat hypothetical programs

'as Demand Side Resources for use in the integration studies, assummg
"scenarios. The draft programs are designed to be as reaUstic^as

Isible7~underetanding that they are based ^ on future scenarios ̂ wMch^are
^hemselves"hypoAeticaT constmctions for planning purposes. The draft Progra^s
stretch for the^entire twenty year planning horizon, even though it is not :
tao'know"the"faturcwith any degree of certainty. Thus, Ae draft program^ sho^wthe

"of prog'ram'direction but"should not be expected to^represent any hard-and^
f^rc omi'm^ent'toone'specific future path. Dealing with the future as it unfolds

wiU require a degree of flexibUity.

the long-teim future may be uncertain, one can describe the general
S'expectedto~guide-future programs. And during the v^ery^near t^em^e

mxt'two'vears) one can be specific about the programs goals. ^ Based^onRAMPP-
27the'"Company'expects two general policies: (1).

^ 

Aggrcssively j)urtue
opp^rtumtie'S might'otherwise'be lost.^' (2); Develop^e capability to be able
to acquire major conservation resources after the mid 1990's.

The building of capability wiU be acquired by vigorously pursuing ^lost
'and by ramping up conservation acquisition programs so that^

wFmube"poi^d"forfuU deployment when needed. To accomplish this, a series of

specific'program'goTls have been developed for the next two years as listed in
Table 9.

The table lists estimated energy and peak savings as weU as estimated budget. For
yarn's that depend on new'construction, the energy estimate is not the important

rod.'"This is because the amount of energy savings wiU vary with the amount ol
economic growth that occurs. A more important goal for new ronstmctlon^

'rate. For unit goals, recognize that the units are not the^same m
'sectors. In residential sector, unit goals arc number of homes or participants.
commercra l "sector, unit goals arc m thousands of square feet of buildings.

industrial sector, unit goals are in MWh.

47



Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

1992 OREGON
Residendal Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Residential
New Commercial
Commercial Retrofit
Industrial
Incremental Total

1993 OREGON
Residential Loans

Appliances
Residendal WX
Low Income WX
Resid. Retro. Subtotal
New Commercial
New Residential
Commercial Retrofit
Industrial
Incremental Total

Cumulative Total

Units

1,348

0

1,085
2,433
390
2,811
1,258
9,636

1,348

1,300
1,085
3,733
3,947
520
2,078
8,950

Energy
MWa

0.4
0.3
0.0
0.3
1.0
0.3
1.1
1.1
1.1
4.6

0.4
0.3
0.7
0.3
1.7
2.6
0.4
1.6
0.9
7.2

11.8

Peak
MW

0.3
0.4
0.0
0.2
0.9
0.5
2.7
1.7
1.8
7.6

0.3
0.4
0.6
0.2
1.6
2.7
0.6
2.4
1.5
8.8

16.4

Budget k$

$587
$217

$0
$2, 312
$3, 116
$3, 121
$3,083
$2, 168
$1,955

$13,443

$587
$228

$3,586
$2,312
$6,713
$6,887
$2,417
$5,059
$3, 157

$24, 233

$37,676
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Table 9. Near Tenn Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

Units
1992 WASfflNGTON

Residential Loans 70

Appliances
Residential WX 933
Low Income WX 369
Resid. Retro. Subtotal 1, 372
New Residendal 130
New Commercial 466
Commercial Retrofit 0

Indusu-ial 3,000
Incremental Total

1993 WASHINGTON
Residential Loans 70

Appliances
Residendal WX 1, 552
Low Income WX 369

Resid. Retro. Subtotal 1, 991
New Commercial 747
New Residential 390
Commercial Retrofit 0

Industrial 4, 946
Incremental Total

Cumulative Total

Energy
MWa

0.1
0.1
0.3
0.2
0.6
0.1
0.3
0.0
0.3
1.4

0.1
0.1
0.9
0.2
1.2
0.5
0.3
0.0
0.5
2.4

3.8

Peak
MW

0.1
0.1
0.4
0.1
0.7
0.2
0.5
0.0
0.6
2.0

0.1
0.1
0.7
0.1
1.0
0.6
0.5
0.0
0.8
2.8

4.8

Budget k$

$115
$44

$2, 571
$718

$3,448
$509
$542

$0
$600

$5,099

$115
$46

$3, 999
$718

$4, 878
$1,063

$601
$0

$1,284
$7, 826

$12, 925
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Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

1992

1993

Energy
Units MWa

CALIFORNIA
Residential Loans 0 0.0

Appliances 0.0
Residential WX 150 0.1
Low Income WX 202 0.0
Resid. Retro. Subtotal 352 0.1
New Residendal 52 0.0
New Commercial 111 0.2
Commercial Retrofit 0 0.0
Industrial 1,650 0.2
Incremental Total 0.5

CALIFORNIA
Residential Loans 0 0.0

Appliances 0.0
Residential WX 400 0.1
Low Income WX 202 0.0
Resid. Retro. Subtotal 602 0.2
New Commercial 188 0.2
New Residential 130 0.1
Commercial Retrofit 0 0.0
Industrial 2, 100 0.2
Incremental Total 0.7

Cumulative Total 1.2

Peak
MW

0.0
0.0
0.1
0.0
0.1
0.1
0.3
0.0
0.3
0.8

0.0
0.0
0.1
0.0
0.1
0.2
0.2
0.0
0.4
0.9

1.7

Budget k$

$0
$9

$565
$157
$730
$255
$126

$0
$384

$1,495

$0
$9

$775
$157
$941
$397
$283

$0
$733

$2, 354

$3,849
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Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

Units
1992 IDAHO PP&L

Residential Loans 41
Appliances
Residential WX 0
Low Income WX 4

Resid. Retro. Subtotal 45
New Residential 52
New Commercial 0
Commercial Retrofit 0
Industrial 0
Incremental Total

1993 IDAHO PP&L
Residential Loans 41
Appliances
Residential WX 0
Low Income WX 4
Resid. Retro. Subtotal 45
New Commercial 62
New Residential 52
Commercial Retrofit 0
Industrial 0
Incremental Total

Cumulative Total

Energy
MWa

0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0

0.1

0.0
0.0

0.0
0.0
0.1
0.2
0.0
0.0
0.0
0.3

0.3

Peak
MW

0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0

0.1

0.0
0.0

0.0
0.0
0.0
0.2
0.1
0.0
0.0
0.3

0.4

Budget k$

$59
$9
$0
$5

$73
$55

$129
$0
$0

$257

$59
$9

$0
$5

$73
$114

$51
$0
$0

$238

$289
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Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS Energy

Units MWa
1992 IDAHO UP&L

Residential Loans 0 0.0
Appliances 0-0
Residential WX 0 0.0
Low Income WX 173 0.0
Resid. Retro. Subtotal 173 0.0
New Residendal 52 0.0
New Commercial 97 0.0
Commercial Retrofit 0 0.0
Industrial 0 0.0
Incremental Total 0.1

1993 IDAHO UP&L
Residential Loans 0 0.0
Appliances 0.0
Residential WX 0 0.0
Low Income WX 173 0.0
Resid. Retro. Subtotal 173 0.0
New Commercial 162 0.2
New Residential 130 0.1
Commercial Retrofit 0 0.0
Industrial 0 0.0
Incremental Total 0.3

Cumulative Total 0.4

Peak
MW

0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.0
0.2

0.0
0.0
0.0
0.0
0.0
0.2
0.2
0.0
0.0
0.4

0.5

Budget k$

$0
$3
$0

$20
$23

$193
$116

$0
$0

$332

$0
$3
$0

$20
$23

$244
$169

$0
$0

$436

$768
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Table 9. Near Term Acdon Goals by State

SUMMARY
PLANNED DSR ACTIONS

1992 MONTANA
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Residential
New Commercial
Commercial Retrofit
Industrial
Incremental Total

1993 MONTANA
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Commercial
New Residendal
Commercial Retrofit
Industrial
Incremental Total

Cumulative Total

Units

0

0

107
107
52
0

0

0

0

0

107
107
124
130
0

0

Energy
MWa

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1

0.0
0.0
0.0
0.0
0.0
0.2
0.1
0.0
0.0
0.3

0.3

Peak
MW

0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.1

0.0
0.0
0.0
0.0
0.0
0.2
0.2
0.0
0.0
0.4

0.4

Budget k$

$0
$12

$0
$30
$42

$108
$5
$0
$0

$155

$0
$13

$0
$30
$43

$241
$97

$0
$0

$381

$536
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Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

1992 WYOMING PP&L
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Residential
New Commercial

Commercial Retrofit
Industrial
Incremental Total

1993 WYOMING PP&L
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Commercial
New Residential
Commercial Retrofit
Industrial
Incremental Total

Cumulative Total

Units

0

0

0

0

13
0

0

0

0

0

0

0

534
130
0

0

Energy
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
0.5
0.1
0.0
1.0
1.6

1.6

Peak
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
0.6
0.2
0.0
0.0
0.7

0.8

Budget k$

$0
$0
$0
$0
$0

$101
$0
$0
$0

$101

$0
$0
$0
$0
$0

$1,205
$109

$0
$521

$1,835

$1,936
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Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

1992 WYOMING UP&L
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Residential
New Commercial
Commercial Retrofit
Industrial
Incremental Total

1993 WYOMING UP&L
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Commercial
New Residential

Commercial Retrofit
Industrial

Incremental Total

Cumuladve Total

Units

0

0

0

0

52
0

0

0

0

0

0

0

32
52
0

1, 973

Energy
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
0.1
0.0
0.0
1.2
1.3

1.4

Peak
MW

0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.1

0.0
0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.4
0.5

0.6

Budget k$

$0
$0
$0
$0
$0
$7
$0
$0

$50
$57

$0
$0
$0
$0
$0

$60
$5
$0

$971
$1,036

$1,093
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Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

1992 UTAH
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal

New Residential
New Commercial
Commercial Retrofit

Industrial
Incremental Total

1993 UTAH
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Commercial
New Residential
Commercial Retrofit

Industrial
Incremental Total

Cumuladve Total

Units

0

0

300
300
52
2, 131
308
6,000

Energy
MWa

0.0
0.0
0.0
0.1
0.1
0.0
0.6
0.2
0.7
1.7

0

300
300
600
1,964
130
2,216
9, 879

0.0
0.0
0.2
0.1
0.3
1.3
0.1
1.7
1.1
4.6

6.2

Peak
MW

0.0
0.0
0.0
0.1
0.1
0.1
1.9
0.3
1.1
3.5

0.0
0.0
0.1
0.1
0.3
1.1
0.2
2.6
1.9
5.9

9.4

Budget k$

$0
$0
$0

$900
$900
$254
$878
$236

$1,234
$3,502

$0
$0

$905
$900

$1,805
$3,907

$257
$6,278
$2,762

$15,009

$18,511

56



Table 9. Near Term Action Goals by State

SUMMARY
PLANNED DSR ACTIONS

1992 TOTAL
Residential Loans

Appliances
Residendal WX
Low Income WX
Resid. Retro. Subtotal
New Residential
New Commercial
Commercial Retrofit
Industrial
Incremental Total

1993 TOTAL
Residential Loans

Appliances
Residential WX
Low Income WX
Resid. Retro. Subtotal
New Commercial
New Residential
Commercial Retrofit
Industrial
Incremental Total

Cumulative Total

Units

1,459

1,083
2,240
4,782
844
5,616
1,566
20, 286

1,459

3, 552
2,240
7,251
7,760
1,663
4,294
27, 848

Energy
MWa

0.5
0.4
0.4
0.7
2.0
0.7
2.2
1.3
2.3
8.5

0.5
0.4
1.9
0.7
3.5
5.6
1.3
3.3
5.0

18.7

27.2

Peak
MW

0.4
0.5
0.5
0.6
1.9
1.0
5.4
2.0
3.9

14.2

0.4
0.5
1.6
0.6
3.1
5.9
1.9
5.0
4.9

20.9

35.1

Budget k$

$761
$294

$3, 136
$4, 141
$8, 332
$4,603
$4,879
$2,404
$4,223

$24, 440

$761
$308

$9,265
$4, 141

$14,476
$14, 118
$3,989

$11,337
$9, 428

$53,348

$77,788
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5. Draft Program Scenarios

Notes on Draft Programs

The foUowing sheets show summanes of the programs assumed under different
planning scenarios. There are certain conventions applied:

All costs are shown in real doUars.

Levelized cost is calculated on an "instant cost" basis, as if the program were all
implemented in one year. Average annual ESC revenue, if it applies, is calculated
on the same instant cost basis.

Levelized cost is computed from the NPV of the investment. As described in
Section 2. 2.2, program cost is assumed to be deferred expense. This provides a tax
benefit which reduces program cost.

Industrial Program

The Industrial Program assume an ESC financing rate of 8%. That ̂ ate is lower
than the current Energy Partners program. Administrative cost is 4% and 1% of
measure cost. Measure cost includes contractors cost to handle audits, design and
installation. As a reality check, the expected savings work out to about 10% of
sales.

New Commercial

This program assumes as ESC finance rate of 9%, which is similar to Energy
FinAnswer. Administrative overhead is 29% deferred and 1% expense. This
overhead includes essential features such as design modeling, commissioning and
verification of savings. Both gross and net savings are tracked. Net savings are
reduced for the amount of "background conservation" already assumed in the
forecast. This sector has the largest amount of assumed "background". Capacity
savings are calculated using a conservation load factor derived from computer
modeling as discussed in the Supply Curve documentation. As a reality check, the
savings are estimated to be 14% of net sales.
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Commercial Retrofit

This program assumes as ESC finance rate of 9%, which is similar to Ene^^
r.

^ 

Dirert measure costs include a 19% adder for audit and des'ieDn.

overhead is an additional 20% deferred and 1% expense. 'This
overhead includes essential features such as commissioning and v'erification "of
savings. Both gross and net savings are tracked. Net savings are reduce'dfor'the
amount of "background conservation" already assumed in the forecast. "CaDac'it
savmgs are calculated using a conservation load factor derived from

modeling. As a reality check, the savings are estimated to be 25%'ofnet'saks"

Residential Retrofit Programs

There are currently several programs directed at residential weatherization. The
program assumption is that Low Income weatherization wiU continue as caoabilit

?. The Company is committed to maintaining a proportional'share'ofL.7w
; as a customer service. Due to the high amount'oftakeback, Low Income

weatherization is not a cost-effective resource. A new weatherizationproeram'i^
magmedto_absorb. elements of the existing Programs. The new~programb'would

at a high participation rate, incorporating recent knowledge of how"to
improve the effectiveness of weatherization.

New Residential

Residential programs are difficult to model because of the diversity of enduses and
uncertainty concerning fiiturc programs. In this case. Super Good Cents is assumed
t^rampup to the expected 85% kvel m Idaho and Montana. Those savings "are
Aen,_assumed in the forecast-. Likewise, the new MCS codes in"o7egora"nd
Washington are jissumed in the forecast. The program then consistro f"an
expandedsuper Goodcents Programin Wyoming and'Utah, a Long Term Super
Good Cents in the Northwest and California and the manufactured home acquisition
?^ra?!'___The Lon8,Term ̂ ro.Sram is expanded beyond the traditional building
shell measures to include efficient appliances and solar access. These advanced
measures are also included in the Utah program. The Long Term measures are
cunailed by the 55 mill cost-effectiveness ceiling. The Company intends to include
all the Long Term measures in field operation (subject to regulatory approval) but
those savings would be in addition to the amounts shown here.
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Appliance Program

This program is the least weU-defmed A large technical potential has been
identtfie'd for appliances, but little of that is achievable with the products currently
on the market. This program relies primarily on supplying low-flow showerheads,
compact fluorescent lightbulbs and water tank improvements to. non-SPaceheatmg
customers. These customers would not otherwise be involved in a program smce
they are not being weatherized. The customer would pay a one-time fee and would
receive substantial O&M savings as well as the energy savings. Since a large
number of'contacts must be made for smaU savings, the administrative overhead
is"hi~gh as 'a fraction of the measure cost. Customers are assumed to Pay
themFelves for replacement of the measures after an estimated 10 year lifetime.
The program"is-delayed under the Medium Low and Low growth scenanos-_. In
these1 'sce'narios, there is some problem with end effects running pasnhe planning

horizon. As a result, the levelized cost fails to capture the fuU cost of the program
in these two scenanos.

Water Heat Load Control Program

This program is directed entirely at demand ravings. particiPants, wm rcce;ve
$27monAas a payment for their cooperation. The program seeks a slightly higher

in the high scenario. For the other scenarios, the difference is one of
dmmg-~Levelized cost works out to about $54/kW per year. This is sUghtly kss
expensive than other capacity options, such as combustion turbines; _Notlce_that
levreUzed' cost computations' are not correct when the program deployment is
delayed due to end effects that occur beyond the planning horizon. The high or
medium high case should be looked to for cost information.
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INDHIQH
YEAR TOTAL
CUMULATIVE ENERGY MWa 486
CUM CAPACIWMW 810
TOTAL YIELD MWh 4. 255, 242

CAPITAL INVEST K$
EXPENSE k$
CUSTOMER COST K$
ESC REVENUE K$

(NORM ENERSY KWa
INCRM CAPACITV MW
INCRM. PENETRATION
NO. PARTICIPANTS
MEASURE COST k$
OVERHEAD k$

ESC INTEREST RATE-
ESC TERM-
INFLATION RATE-
TRC LC-
UCLC-
UTAH%-

$1.290, 988
(12, 855

$232. 311
$1, 124. 459

486
810

64.2%
1, 418

$1.240, 932
(50.056

26.0
-0.4
52%

1991
1.0
1-7

6, B45

$2.609
$221

»B
$274

1.0
1.7

0. 1%
3

$2.347
$262

1992
3.5
5.8

30.633

$4, 121
$236

$0
$696

2,5
4,1

0.4%
7

$3.721
$400

1893
7.1

119
62,563

$8. 122
$103

$0
$1. 574

36
6.1

0.5%
11

$7.809
$312

1894
13.7
22,9

120, 325

$10.003
»121

$0
$2,622

e.e
11.0
0. 9%

19
$9, 618

$385

8. 00% AVE. ANNUAL ESC REVENUE K$
15 PROGRAM SAVINGS. % OF SALES-

5. 10% MEASURE COST. J/1STYR KWH-
ADM1N OVERHEAD%-
ADMIN EXPENSED
WEIGHTED LIFET1ME-

1895
24.8
41.3

217. 216

$13, 199
$127

w

$3.977

11.1
ia.4
1 e%

32
$12, 691

$506

1996
47.1
7B.4

412, 206

$15, 782
$152

$0
$5, 557

223
37.1
3. 1%

65
$15, 175

$607

1997
76.7

127.9
672, 192

$83. 639
$804

$0
$14,683

29.7
49.5
4. 2%

87
$80.422

$3,217

$144,977
9.3%

0.292

1&98
113.8
189.7

997. 176

$104, 549
$1.005

$0
$25, 715

37,1
61.8
5.2%
108

$100, 523
$4, 021

1999
160,9
2516

1. 322, 159

$104,549
S1.005

w

$36, 212

37,1
61.8
52%
108

$100,528
$4,021

2000
188.0
313.4

1,647, 142

$104, 549
$1,005

$0
$46. 199

37.1
61,6
52%
10fl

$100. 528
$4, 021

2001
225.1
3752

1.972. 126

»10t.549
$1.005

w

t55, 702

37.1
61.8
5.2%
ioe

$100. 528
$4.021

4% ECMCOST
1% ECM COST

17.4

INDHIGH
YEAR
CUMULATIVE ENERGY MWa
CUM CAPACIW MW
TOTAL YIELD MWh

CAPITAL INVEST K$
EXPENSE k$
CUSTOMER COST K$
ESC REVENUE K$

INCRM ENERGY MWa
INCRM CAPACITY MW
iNCRM. PENETRATION
NO. PARTICIPANTS
MEASURE COST k$
OVERHEAD k$

20C2
262.2
437.0

2. 297. 10Q

$104. 548
$1.005

»0
(64, 744

37.1
618
5. 2%
108

$100, 528
$4.021

2003
299.3
498.9

2, 622, 092

$104, S49
$1,005

$0
$73. 346

37.1
61.8
5.2%
108

$100,528
$4, 021

2004
3364
5607

2.&47.07G

$104. 549
$1,005

w

$81, 532

37.1
61.8
5.2%
108

$100,528
$4. 021

2005
369.6
616.0

3, 237,628

$93. 625
$900

$2. 347
$B8,Q93

332
S5.3
4. 7%

97
$90. 024

$3, 601

2006
3968
661.4

3.476. 137

(77. 375
S744

$3,721
$92,380

27.2
45.4
3. 8%

80
$74. 399

$2.976

2007
411,7
eee.1

3, 606, 130

M1. 818
$402

$7, 80S
$92. 266

14.8
24.7
2. 1%

43
(40,211

$1.608

2008
426.5
710.8

3, 736. 124

$41, 819
$402

$9, 618
$91, 740

14.8
24.7
2. 1%

43
$40,211

$1,608

2009
441.3
735.6

3.866, 117

$41, 818
$402

$12, 691
$90.743

14.8
24.7
2. 1%

43
$40, 211

$1, 608

2010
456.2
760,3

3,996, 110

»4i. ais
t402

$15, 175
$89, 151

14.8
24.7
2. 1%

43
$40, 211

$1, 608

2011
471.0
784.9

4, 125. 676

$41, 697
$401

$80,422
$36.874

14,6
247
2. 1%

43
$40,094

$1, 604

2012
4fl5B
809.6

4.255,242

$41, 697
$401

$100, 528
$00.380

148
24.7
2. 1%

43
£40. 094
t1, 604
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INDMEDHI
YEAR TOTAL 1991 1992 1993 1994
CUMULATIVE ENERGY MWa 387 1.0 3, 0 6.0 11.2
CUM CAPACITY MW 644 1. 7 5, 1 10.0 18.7
TOTAL YEILD MWh 3, 386, 668 8, 845 26.605 52.4B6 98. 544

CAPITAL INVEST K» $1. 029, 632 $2, 609 $4. 121 $8. 122 $10. 003
EXPENSE k$ $10.342 $221 $236 $103 $121
CUSTOMER COST K$ $194. 152 $0 $0 $0 $0
ESC REVENUE K$ $897,720 $274 $696 $1,574 $2.622

INCRM ENERGY MWa 387 1. 0 2. 0 3. 0 S.3
INCRM CAPACITY MW 644 1. 7 3. 4 4, 9 8.8
INCRM. PENETRATION 64. 7% 0. 2% 0. 4% 0. 5% 0, 9%
NO. PARTICIPANTS 1, 129 3 6 9 15
MEASURE COST k$ $989,628 $2,347 $3,721 $7,809 $9.618
OVERHEAD k$ $40,004 $262 $400 $312 $385

ESC INTEREST RATE-
ESC TERM-
INFLATION RATE-
TRC LC- 26 3
UC LC- . 04
UTAH%- 52%

INDMEDHI
YEAR 2002 20C13 2004 2005
CUMULATIVE ENERGY MWa 209. 0 238. 5 268, 0 294.3
CUM CAPACir/MW 348.3 3975 446.7 <».5
TOTAL YEILD MWh 1. 830. 618 2, 089. 113 2. 347. 606 2. 578. 058

CAPITAL INVEST K$ $82, 501 $82, 501 $82, 501 $73. 678
EXPENSE k$ $793 S793 $793 (708
CUSTOMER COST K$ $0 $0 $0 $2.347
ESC REVENUE K$ $51, 960 $5S, 706 t65, 125 $70. 242

INCRM ENERGY MWa 29 5 29, 5 29. 5 26.3
INCRM CAPACITY MW 49. 2 49. 2 49. 2 43.8
INCRM, PENETRATION 5. 3% 5. 3% 5. 3% 4. 7%
NO, PARTICIPANTS 86 86 86 77
MEASURE COST k$ 179, 328 $79, 328 $79, 328 $70. 844
OVERHEAD k$ $3, 173 $3, 173 $3. 173 $2. 834

8. 00% AVE. ANNUAL ESC REVENUE K$
15 PROGRAM SAVINGS, % OF SALES.

5, 10% MEASURE COST. $/1ST YR KWH-
ADMIN OVERHEAD%-
ADMIN EXPENSEVo-
WEIGHTED LIFETIME-

1995
20.1
335

176.260

$13. 199
$127

>0
$3,977

89
U.8
1. 6%

26
$12.691

$508

1996
37.8
630

331, 357

$15, 782
$152

to
$5,557

17.7
29.5
3. 2%

52
$15. 175

$607

4% ECMCOST
1% ECMCQST

17.4

2006
315.9
526.4

2,766,852

$60, 767
$584

$3, 721
$73.530

21.6
35.9
3, 9%

63
$58, 429

$2,337

2007
327.7
546.1

2. 870. 249

$33,001
$317

$7.809
$73,339

11.8
19.7
2. 1%

34
$31, 731

$1.269

1997
61.4

102.4
538, 151

$66,001
$635

$0
$12.702

23.6
393
4.2%

69
»63.463

(2,539

$115, 618
9, 4%

0. 292

2008
3395
5658

2. 973, 647

$33, 001
$317

$9.618
$72, 741

11.8
19.7
21%

34
$31, 731

$1,269

199B
90.9

151.6
796.645

$82, 501
$793

$0
$21, 353

29.5
49.2
5. 3%

86
$79,328

$3. 173

2009
351.3
585.4

3,077,044

$33,001
$317

$12,691
$71.675

11.8
19.7
2. 1%

34
$31, 731

$1,263

1999
120.4
200.7

1, 055. 139

182. 501
$790

.o
$29, 585

29.5
49.2
5. 3%

86
$78. 328

$3, 173

2010
363.1
605.1

3. 1B0. 441

$33, 001
$317

$15, 175
$70, 018

11.8
19.7
2. 1%

34
$31,731
$1.269

2000
150.0
249.9

1. 313. 632

$82, 501
$793

to
$37, 417

29.5
49.2
5. 3%

86
$79, 328

$3, 173

2011
374.8
624.7

3.283.555

$32. 920
$317

$63. 463
$67, 684

118
19,6
2. 1%

34
$31. 654

$1,266

2001
179.5
299.1

1,572. 126

$82, 501
$793

$0
$44, 869

29.5
492
5. 3%

86
$79, 328

$3. 173

2012
386.6
644.3

3,386,668

$32.920
$317

$79,328
$62,074

11.8
196
21%

34
$31.654

$1,266
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INDMEDLO
YEAR TOTAL 1991 1992 1&83 1994 1985 1896
CUMULATIVE ENERGY MWa 266 1, 0 2. 4 4. S 8.0 14. 1 26.3
CUM CAPACITV MW 443 1. 7 4.0 7. 5 13.4 23.5 43.S
TOTAL YEILD MWh 2,328, 968 8,845 21,245 39.389 70.504 123.692 230.231

CAPITAL INVEST K$ $718, 335 $2, 609 $3, 870 $8, 122 $10, 003 $13, 199 (15. 782
EXPENSE k$ »7.351 $221 $236 $103 ?121 $127 (152
CUSTOMER COST K» $14fl, 642 $0 SO $0 ¥0 $0 $0
ESC REVENUE K$ $627, 811 $274 »696 »1, 574 $2,622 $3,977 $5.557

(NCRM ENERGY UWa 266 1.0 1. 4 2. 1 3. 6 6. 1 12.2
INCRM CAPACHY MW 443 17 2. 4 35 5. 9 101 20.3
INCRM. PENETRATION 65.3% Q.3% 0.4% 0. 5% 0.9% 1. 6% 3.2%
NO. PARTICIPANTS 776 3 4 6 10 18 36
MEASURE COST k$ $690, 545 $2, 347 $3,721 $7,809 $8,618 $1Z,SS1 S15. 175
OVERHEAD kS $27,790 $262 $149 $312 $385 $508 $607

ESC INTEREST RATE-
ESC TERM-
INFLATION RATE-
TRC LC- 27.1
UC LC- -0.4
UTAH%- 49%

INDMEDLO
YEAR 2002 2003 20C4 2005 2006 2007
CUMULATIVE ENERGY MWa 1436 1641 1&4. 4 202. 5 2173 225.4
CUM CAPACITY MW 239, 7 273. 5 X7.3 337. 4 3621 375.6
TOTAL YEILDMWh 1,260, 105 1, 437, 669 1. 615, 234 1, 773, 606 1. 903, 299 1, 974. 325

CAPITAL INVEST K$ $56,207 $56,207 $56,207 $50, 197 $41,383 $22,483
EXPENSE k< $540 $540 $540 $483 $306 $216
CUSTOMER COST KS $0 SO $0 $2, 347 $3, 721 $7, 609
ESC REVENUE K» »36, 719 $41, 246 $45, 558 $4fl, &87 $51, 128 $50. 843

INCRM ENERGY MWa 20, 3 20.3 20. 3 18. 1 14-8 8.1
INCRM CAPACnY MW 33. 8 33.8 33.8 30. 1 24 7 13-5
INCRM. PENETRATION 5. 3% 5, 3% 5. 3% 4. 7% 3. 9% 2, 1%
NO. PARTICIPANTS 59 59 53 53 43 24
MEASURE COSTk$ »54, 045 $54, 045 $54, 045 $48, 266 $39, 791 $21. 618
OVERHEAD k$ $2, 162 $2, 162 $2. 162 $1,931 $1, 592 $865

8. 00% AVE. ANNUAL ESC REVENUE K$
15 PROGRAM SAVINGS. % OF SALES.

5. 10% MEASURE COST, 1/1 ST YR KWH-
ADMIN OVERHEADS-
ADMIN EXPENSE%-
WEIGHTED LIFETIME-

4% ECMCOST
1% ECMCOST

17.4

1397
42,5
70.8

372, 282

$44, 965
$432

w

$10,338

16.2
270
4. 3%

47
$43. 236

$1, 729

$80, 676
9.5%

0. 297

2008
233.S
3S91

2, 045, 351

$22, 483
»216

$9.618
$50, 1&S

81
13.5
2. 1%

24
(21, 618

$865

1896
626

104.6
549,847

$56.207
$540

$0
$16, 151

20.3
33.8
5, 3%

59
t54. E)45

$2. 162

2009
241.6
402.7

2, 116. 377

$22, 483
$216

$12, 691
$48. 004

8.1
13.5
2. 1%

24
$21, 618

$865

1999
83-0

138.4
727.411

$5B, 207
$540

$0
$21, 681

20.3
33.8
S3%

59
$54.045

$2. 162

2010
249.7
416.2

2, 167, 403

S22, 483
$216

$15, 175
U7. 266

a. i
13.5
2. 1%

24
$21. 618

$865

2000
103.3
172.2

904, &76

$56, 207
$540

$0
<26, 843

20.3
33.8
5. 3%

59
$54, 045

$2, 162

2011
257.8
4296

2.258. 18S

$22, 414
$216

$43, 236
»W, 85S

6,1
13.5
2. 1%

24
$21, 552

$862

2001
123.6
2060

1, 082, 540

$56,207
S540

w

»31, S50

20.3
33.8
5.3%

59
$54, 045

$2, 162

2012
265.9
443.1

2. 328, 968

$22. 414
»aie

$54,045
»40,2S4

fll
13-5
2-Wb

24
$21, 552

$862
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INDLOW

YEAR TOTAL 1391 1992 1993 19&4 1995
CUMULATIVE ENERGY MWa 188 1,0 2. 1 3, 7 5. 4 7.2
CUM CAPACITY MW 314 1.7 3. S 6. 2 9. 1 12.1
TOTAL YEILD MWh ), 64S, S15 B, B45 18, 515 32, 674 47. 664 63. 449

CAPITAL INVEST K$ $542,390 $2,609 $3,870 $6, 122 $10,003 $13. 199
EXPENSE k$ $5,659 $221 $236 $103 $121 $127
CUSTOMER COST K$ $64,987 $0 fO $0$Q $0
ESC REVENUE K$ $363. 747 $274 $696 $1, 574 $2, 622 $3. 877

INCRM ENERGY MWa 188 1. 0 1. 1 1. 6 1. 7 1.8
INCRM CAPACITf MW 314 1.7 1,8 2.7 2.9 3.0
INCRM. PENETRATION 66. 2% 04% 0. 4% ' 0. 6% 0. 6% 0. 7%
NO, PARTICIPANTS 55033 5 5 5
MEASURE COST k$ $521, 367 $2,347 $3.721 $7. 809 $9, 618 $12, 691
OVERHEAD k$ $21.023 $262 $149 $312 $385 $508

ESC INTEREST RATE-
ESC TERM-
INFLATION RATE-
TRC LC- 28.2
UC LC- -0.4
UTAH%« 44%

INDLOW
YEAR 2002 2003 2004 2005 2006
CUMULATIVE ENERGY MWa 45. 3 59. 6 73. 9 88. 2 10Z5
CUM CAPACIP^ MW 75. 4 99. 3 1231 147. 0 170.8
TOTAL YEILD MWh 396, 522 521. 861 647, 201 772, 540 897. 879

CAPITAL INVEST K$ $37, 176 $38. 161 $39, 161 $39, 161 $39. 161
EXPENSE kS $357 $377 $377 S377 $377
CUSTOMER COST K$ $0 $0 $0 $2. 347 $3. 721
ESC REVENUE K$ $14, 332 $18, 036 $21, 560 $24. 913 $27. 973

INCRM ENERGV MWa 13. 5 N. 3 143 14. 3 U.3
INCRM CAPACITY MW 226 23, 8 23, 8 23. 8 23.8
fNCRM. PENETRATION 5, 1% 5. 4% 5. 4% 5. 4% 5, 4%
NO. PARTICIPANTS 40 42 42 42 42
MEASURE COST k$ $35,746 $37.655 $37,655 $37,655 $37,655
OVERHEAD k$ $1,430 $1,506 $1,506 $1.506 $1,506

8. 00% AVE. ANNUAL ESC REVENUE KS
15 PROGRAM SAVINGS, % OF SALES.

5. 10% MEASURE COST, t/ISTYRKWH-
ADMfN OVERHEAD%-
ADMIN EXPENSE%-
WEIGHTED LIFETIME-

1996
9.9

16,4
B6, 365

$15, 782
$152

»0
$5. 557

2.6
4.4

^.WA,
8

$15, 175
$607

4% ECMCOST
1% ECMCOST

16.0

2007
116.6
184.7

1. 023, 219

$39, 161
$377

$7, 809
$30.685

14.3
23,8
5. 4%

42
$37, 655

$1.506

1997
12.5
20.B

109, 149

$7, 120
$68

$0
$6,087

2.6
4.3

1.0%
s

$6,846
$274

$60, 911
9.5%

0. 316

2008
<3t.t
218,5

1. 148. 559

$39. 161
$377

$9. 618
$32. 848

14,3
23.8
5.4%

42
$37. 655

$1. 506

1998
15.0
25.1

131, 717

$7, 051
$68

$0
$6, 584

2,6
4.3

1. 0%
8

$6.7BO
$271

2009
145.4
242.4

1,273,897

$39. 161
$377

$12. 691
$34. 411

14.3
23.8
5. 4%

42
$37. 655

$1. 506

t899
17.6
29.4

154, 285

S7.051
<G8

$0
$7.056

26
4.3

1,0%
8

S6.780
$271

2010
1M.7
£66,2

1. 399. 237

$39. 161
$377

$15. 175
$35, 254

14.3
23.8
5.4%

42
W7. 655

$1. 506

2000
22.5
37.5

197. 055

$13. 421
. $129

$0
$8.222

4.9
a.l

1.8%
u

$12. 905
$516

2011
174.0
290,1

f. 524, 576

$33. 161
$377

$6.646
$35. 307

14.3
23.8
5.4%

42
S37.B55

S1.506

2001
31.7
529

277, B43

$25. 380
$244

$0
$10.674

9,2
15.4
3.5%

27
S24.4CM

$976

2012
1M3
313.9

t, G48.S15

$33. 161
$377

$6.7BO
$35. 107

14.3
238
5.4%

42
»37. 655

$1,506
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NEW COMML FORECAST HIGH
YEAR TOTAL 1991 1882 1993 1884 1995 1&96 19S7 1996 19S9 2000 2001
CUM ENERGY, MWa 163. 4 0. 4 2. 5 5. 6 10.4 17, 7 26. 5 35^ 43, 7 53. 7 61.8 70.9
CUM CAPACITY, MW 233. 4 0, 6 3. 6 8. 0 14. 8 25. 3 37. 9 50. 3 62. 5 75. 3 89, 3 101.3
CUM. NET EN., MWH 1,431, 345 3, 820 22, 125 49, 133 81, 525 155. 373 233, 465 30fl. 1&4 3B2. 975 461, 520 541. 309 620. 790

CUM PENETRATION 74V, 6% 15% 21% 2fl% 38% 46% 52% 56% 59% 6Ki> 64%
CUM. GROSS EH.. MWa 0. 8 4.3 9.4 17.4 29.6 44, 3 58.7 73. 1 88.3 103. 8 119.4

INCRM UT1L COST, k$ $751. 533 $2, 617 $8, 069 $13, 900 $22, 262 $33, 379 $40, 016 $39, 430 $39. 151 (40, 864 $41, 423 $41. 386
INCRM UTIL EXPENSE, k$ $11, 459 $89 S178 $22B $329 $482 $625 $615 $600 $629 $638 $633
INCRM CUSTOMER COST. k$ $148, 879 $109 >47S $742 $944 $1, 358 $1, 534 S1.4t8 tl. 306 tt. 416 ?1. 412 i1, 31B
ESC REVENUE. k$ $475. 153 $220 $1, 164 $2,443 $4,462 $7.468 $11,000 $14.305 $17,414 »20|,541 »83,575 $26.458

INCRM PENETRATION
INCH GROSS EN. MWH
MEASURE COST. k$

DEF OVERHEAD, kt
EXPENSE, k$

TRC 28.5
UC 5.1
UTAH % 45%
WEIGHTED LIFE 15.8

NEW COMML
YEAR
CUM ENERGY. MWa
CUM CAPACITV. MW
CUM. NET EN,, MWH

CUM PENETRATION
CUM GROSS EN, MWa

INCRM U 1-IL COST. kt
INCRM UT1L EXPENSE, k$
INCRM CUSTOMER COST, h$

ESC REVENUE. k$

74%
2,466.750
$590. 374

$161. 165
$11.459

0%
6, 537
^1, 776

$B41

23%
31,276
$7,690

$379
$178

31%
44. 134
$10, 765

$3, 135
(228

AVE. ANNUAL ESC REVENUE, k$
ADMINISTRATIVE ADDER. DEFERRED

ADMINISTRATIVE ADDER. EXPENSE
ESC LOAN RATE

2002
79.8
113.9
693,696

ss%
134.7

$40,791
$621
$1, 184

$23, 141

2003
88.5
126.5
775. 622

87%
149.8

$40, 321
$6U
$1. 122

$31, 651

2004
87.1
13B.7
850, 470

68%
164.5

$39, 507
$597
$991

$33,956

49%
70, 402
117.232

$5.029
$329

f73, 24\

2005
105.6
150.8
325. 3 f4

70%
179.3

$39, 554
$592
$945

$36, 154

72%
106, 501
$25,975

$7,405
$432

85%
129.028
$31.396

»B, 620
$625

29% FRACTION OF NET SALES
1%
9%

2006
1142
163.1
(, 000, 1 SB

70%
194.2

$39. 670
$589
$2,653

$38, 15 f

2007
122.6
175.1
1, 073. 802

71%
208.9

$39. 126
$580
$8,499

$35, 9B2

85%
126, 701
$30, 941

$8.497
$61S

13%

2008
130,9
187.0
1, U6. S75

72%
223.5

$38,774
$572
$11, 537

$33, 752

85%
125,750
$30. 653

$8,499
$600

2009
139.2
193.8
l, 2)9, 00i8

73%
239.1

$38.503
$572
$17, 973

531, 257

85%
133, 107
$32. 022

$8.842
$629

2010
M7.4
210.6
1.291. 347

73%
252.6

$38. 527
$57Q
<26^690

SSS.398

85%
136, 1B6
$32,487

$8.936
$638

2011
1555
222.2
1, 362, 573

74%
267.3

$38, 072
$562
i31,952

$25, 312

85%
136^154
$32,459

$8,926
»S33

2012
iS34
2334
1,431^ 

74%
281.6

$36, 189
$53-1
$31,289

$22, 348

INCRM PENETRATION
INCR GROSS EN, MWH
MEASURE COST, kt
DEF OVERHEAD, kt
EXPENSE. k$

85%
133, 799
$31. 977
$8,814
$621

85%
132, 371
$31, 631
$8,690
$614

85%
129, 118
$30.956
$B,551
$597

85%
129,932
$31, 005
$6.549
$592

85%
130, 483
$31,083
$8,588
$589

85%
128, 855
$30,659
$8.467

85%
127.8B6
»30,369
$8,405
$572

85%
127,218
$30. 161
$8,343
$572

85%
127. 709
$30, 198
$8,329
t570

85%
128, 260
$29, 854
$B,218
$562

85%
125,284
£29,084
$7, 104
S534

65



NEW COMML FORECAST
YEAR
CUM ENERGY, MWa
CUM CAPACITf, MW
CUM, NET EN, MWH
CUM PENETRATION
CUM. GROSS EN., MWa

INCRM UT1L COST, kl
IMCRM UTtL EXPENSE, k$
INCRM CUSTOMER COST, k»
ESC REVENUE, k$

INCRM PENETRATION
INCH GROSS EN, MWH
MEASURE COST, k$
DEF OVERHEAD, k$
EXPENSE, k$

MEDIUM HIGH
TOTAL

147.2
215.5

1. 289, 303
74%

$679, 280
(9, 981

$131761
$431. 542

74%
2, 232, 483
$533. 286
$145, 994

$9,981

1S91
0.4
2.5

3,809
7%

0.8

t2, 617
$89

$107
$220

0%
6,597

$1. 772
$845

$89

1892
2.4
6.0

20,722
16%
4.1

$7, 484
$178
t436

$1, 091

24%
29,090
$7. 105

$379
$178

1993
5,2

11.6
45, 492

21%
8.7

$12, 748
$210
$669

$2,262

31%
40, 699
$9, 871
$2. 877

$210

1994
9.6

18.7
84, 277

29%

16.1

(20,387
$299
$832

$4, 109

49%
64, 754

$15, 773
$4,614

$289

1995
16,3
27.9

142.675
38%

27,3

$30.534
$44S

$1, 181
$6.B57

72%
97.890

$23, 753
$6, 781

$445

1996
24.3
40.4

213, 172
46%
408

$36, 611
$562

)1, 306
$10,087

85%
118, 560
iza. 723

»7,888
$562

1&97
322
56.2

2B2. 161
52%

54,1

$35. 958
$550

$1. 193
$13. 097

85%
115, 955
$28. 206

$7. 752
S550

199S
400
75.1

350,008
5S%

671

$35, 601
$531

$1,073
$15, 916

85%
114, 668
$27, 961

$7, 739
$531

1999
48,1
93.&

421,380
S9%
81.0

$37, 189
S557

<1. 176
$18,760

85%
121, 577
$29, 134
$8.055

$557

2000
56.4

111.5
493, 755

62%
95.2

$37. 645
$561

$1. 163
$21, 511

85%
124, 168
$29,514

$8. 131
$561

2001
646

128.9
565.653

£4%
109.3

$37, 531
tssa

$1.070
$24, ii a

85%
123,858
$29,425

$8. 105
$558

TRC
uc
UTAH %
WEIGHTED LIFE

28.4
5.1
46%
isa

AVE, ANNUAL ESC REVENUE. 1<$ $66, 159
ADMINISTRATIVE ADDER, DEFERRED 29%

ADMINISTRATIVE ADDER. EXPENSE 1%
ESC LOAN RATE 9%

FRACTION OF NET SALES 13%

NEW COMML
YEAR
CUM ENERGY, MWa
CUM CAPACITV, MW
CUM. NET EN., MWH
CUM PENETRATION
CUM. GROSS EH, MWa

1NCRM UTIL COST. k$
INCRM UTIL EXPENSE, k$
INCRM CUSTOMER COST, k$
ESC REVENUE, k$

INCRM PENETRATION
INCR GROSS EN, MWH
MEASURE COST, k$
DEF OVERHEAD. k$
EXPENSE. kt

2002
72,6

103.7
635, 906

66%
1232

$36. B78
$541
$935

$26,533

85%
121,316
$28,900

$7,978
$541

2003
80.5

115.0
704.971

67%
i3e.a

$36.S41
$533
$664

$28, 780

8S%
118. 543
$28, 492

57.&48
$533

2004
88.1

125.9
771,923

68%
150.1

$35,487
$513
$739

$30.831

85%
116, 177
$27, 792

$7,695
$513

2005
95.7

136.8
838,752

69%
163.4

$35, 470
(508
$689

$32, 783

85%
116,776
$27, 789

$7.6SO
(508

sooe
103.4
147,7

905. 401
70%

176.8

$35. 495
t5Q2

$2.389
$34, 536

85%
116, 932
$27, 796

$7.699
$502

2007
110.8
158.3

970, 769
71%

189.9

$34, 9U
$468

»7, 6&4
$32, 552

85%
115, 163
$27, 336

»7, 578
$4B8

2008
na.2
168.9

1, 035.391
72%

202.8

$34, 557
$483

$10, 381
$30. 521

85%
114, 0&4
$27, 047

$7, 510
$483

2009
125,5
1793

1,099,239
72%

215.8

$34, 181
$476

$16, 251
$28,239

85%
113,001
$26,757

$7, 424
t476

2010
132.8
189,7

1. 163, 021
73%

228.8

$34, 179
$474

$24. 202
$25. 631

B5%
113.344
$26. 751

$7.428
$474

2011
140.1
200.1

1,227, 168
74%

2420

$34, 520
$473

$29. 068
f 22, 696

85%
115, 458
$27, 048

»7, 472
$473

2012
1472
210.3

1,289,303
74%

254.8

$32, 954
$450

$20,380
$20, 213

85%
112, 873
$26, 438

$6,515
$450

66



NEWCOMML FORECAST
YEAR
CUM ENERGY. MWa
CUM CAPACIDf. MW
CUM. NET EN, MWH
CUM PENETRATION
CUM. GROSS EN., MWa

INCRM UTIL COST, k$
INCRM UTIL EXPENSE, k$
INCRM CUSTOMER COST, k$
ESC REVENUE. M

INCRM PENETRATION
INCR GROSS EN, MWH
MEASURE COST, k$
OEF OVERHEAD. k»
EXPENSE, k$

TRC
uc
UTAH %
WEIGHTED LIFE

29.5
5.3
43%
15.8

NEW COMML
YEAR
CUM ENERGY, MWa
CUM CAPACITV. MW
CUM. NET EN.. MWH
CUM PENETRATION
CUM. GROSS EN, MWa

INCRM UTIL COST, kf
(NCRM UTtL EXPENSE, k$
INCRM CUSTOMER COST, k$
ESCREVENUE, k»

INCRM PENETRATION
INCR GROSS EN, MWH
MEASURE COST, k$
DEF OVERHEAD, kt
EXPENSE. k$

MEDIUM LOW
TOTAL

100.1
1431

B77. 267
74%

$465.848
$7,422

$86. 893
$299, 793

74%
1,499.200
$364. 536
$101.313

t7. 422

1991
0,4
o.e

3,936
11%
0.7

$1, 191
$145

$38
$86

0%
6.485
$776
$415
$145

1992
1.3
1.9

11. 390
19%
2.1

$4, 378
$356

$w
$4B7

26%
11,034
(3. 189
$1, 189

$356

1993
3.8
54

32,968
27%
6.2

$11.427
$191
$556

$1, 538

39%
35.999
$8, 662
$2, 765

$191

AVE. ANNUAL ESC REVENUE, k$
ADMINISTRATIVE ADDER, DEFERRED

ADMINISTRATIVE ADDER. EXPENSE
ESC LOAN RATE

2002
50,7
72.5

444, 563
66%

84.5

$34, 261
$360
$577

$1 a, 507

85%
77,289

$19, 034
$5, 227

$360

2003
55.7
796

488.266
67%

83,0

K3. 470
$343
$476

$19, 889

B5%
74.424

$18.376
$5, 084

»343

2004
60.7
86.6

532.086
68%

101.6

$23, 539
$343
$474

$21. 208

85%

75, 176
$18,412

$5, 127
$343

19&4
7,9

11.2
6fl.B31

35%
13.1

$18. 758
$281
$691

$3.247

53%
60.298

$14. 373
$4.385

$281

1995
130
18.6

113,931
42%
21.6

$23, 580
$358
$946

$S, 373

72%
74, 813

$18,405
$5. 175

$358

1996
18,6
26.5

162, 507
49%
30,7

$25.638
$405
$845

$7.607

65-K.
79.809

$20, 117
$5, 521

$405

1897
23.8
34.1

209,242
53%

39.5

$24, 822
$386
(740

$9, 652

85%
76,666

t1S,453
$5,368

$386

$45, 224
29% FRACTION OF NET SALES

1%
yy»

14%

2005
65,9
MS

577.G11
69%

110.6

$34, 250
$356
$535

$22. 536

85%
78.S46

$19,QQ2
15^47

$356

2006
71.1

101.6
623,221

70%
iia.a

$24, 470
$357

$1,217
$23, 774

85%
80, 678

$19,159
$5. 311

$357

2007
76.3

109.1
668, 775

71%
1290

$24, 236
$356

$3,713
$22, 527

85%
80,193

$18,994
t5. 242

$356

2008
ei.4

116.3
713.338

71%
137.8

$23. 703
$351

$9. 180
$20.987

85%
78.470

$18.571
$5, 132

$351

1988
292
41.8

256, 106
57%

48.3

$24, 865
$382
$724

$11, 600

85%
77, 433

»19,477
$5. 388

$382

2009
86,4

123.4
756, 647

72%
146.6

$23, 056
1344

$14, 862
$19, 173

85%
76. 300

$1&, 077
$4. 979

»344

1999
34,7
49,5

303. 770
60%
57.4

$25, 183
t384
$742

$13, 485

85%
79, 477

$13. 732
$5, 451

$384

2010
81.2

130.3
796,802

73%
155.1

$22, 505
$337

$18,838
$17,219

85%
74, 655

»17, 674
$4, 831

5337

2000
40.2
57.4

351,829
62%

66.6

125,286
»3S7
$755

$15, 291

85%
80, 704

»t9. 833
t5, 454

$387

2011
95.7

136, 'f
838, 528

73%
163.2

S21.6B6
$3^7

$20, 352
$15. 222

85%
70, 7B4

t-16, 33^
R695

$317

2001
45.5
65,1

398,933
64%
757

$24, 874
$375
$683

$16.&69

85%
79,405

$1 a, &i 3
$5, 361

$375

2012
100.1
U31

877, 267
74%

\7\.\

$20, 671
$307

$19, 605
$13, 407

S5%
69, 361

$16, 715
$3,856

$307
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NEW COMML
YEAR
CUM ENERGY, MWa
CUM CAPACITY. MW
CUM. NET EN, MWH
CUM PENETRATION
CUM. GROSS EN, MWa

INCRM UTIL COST, k$
INCRM UTIL EXPENSE, k$
INCRM CUSTOMER COST. k$
ESC REVENUE. k$

INCRM PENETRATION
INCR GROSS EN, MWH
MEASURE COST, k$
DEF OVERHEAD, k$
EXPENSE, k$

FORECAST LOW
TOTAL

616
88.0

539,397
71%

$298, B03
$4, 314

$70, 774
$203,310

71%
931. 408

$234. 326
$64. 478

$4. 314

1991
0.4
0.6

3.903
14%
0.8

$2,617
$89
$34

$243

0%
6. 597

$1.963
$654

$89

1992
1.3
1.8

11.126
18%
2,1

$3.704
$178
$126
$644

22%
12,230
$3, 325

$379
$178

1893
3,1
44

27. 159
23%
5.3

$8.575
$112
$469

$1,425

30%
27, 345
$6,545
$2.031

$112

TRC
uc
UTAH %
WEIGHTED LIFE

31 1
5.4
42%
1S.8

AVE. ANNUAL ESC REVENUE, k$
ADMINISTRATIVE ADDER, DEFERRED

ADMINISTRATIVE ADDER, EXPENSE
ESC LOAN RATE

1994
6.3
8,9

54,755
31%
106

$14. 273
$215
$755

$2, 735

51%
46. 858

$11. 118
$3, 155

$215

1995
9,9

14-2
87. 148

39%
16.8

$17.098
$257
$744

$4, 261

73%
54. 122

$13, 370
$3,720

$257

1996
137
19.6

120,050
46%
23,0

$17, 698
»275
$624

$5,777

85%
54, 338

$13, 887
$3,811

$275

1997
17.2
246

150, 728
51%
288

$16,710
$251
1511

$7. 122

85%
50.548

$13. 100
$3.610

$251

$29,070
28% FRACTION OF NET SALES

1%
9%

1998
207
29.5

181. 125
54%

34,5

$16. 589
$246
$494

$8,388

85%
50.492

$12,990
$3,599

$246

1999
24.2
34.6

211,904
57%

40.4

$16. 733
$243
$509

$9,607

85%
51, 693

$13. 1 OS
$3.62B

$243

2000
27.7
39.6

242, 550
60%

46.4

$16, 622
$240
$513

$10, 758

85%
51,913

$13,036
$3, 586

$240

2001
31.0
44,4

271,987
62%

52.1

$16.097
$228
$442

$11,802

a5%
50. 128

$12, 628
$3,469

$228

14%

NEW COMML
YEAR
CUM ENERGY, MWa
CUM CAPACITY. MW
CUM, NET EN.. MWH

CUM PENETRATION
CUM. GROSS EN., MWa

INCRM UTIL COST, k$
INCRM UTIL EXPENSE, k$
INCRM CUSTOMER COST. k$

ESC REVENUE, k$

INCRM PENETRATION
INCR GROSS EN, MWH
MEASURE COST, k$
DEF OVERHEAD, k$
EXPENSE, k$

2002
34.2
48.9

299.715

63%
57,5

$15,376
$213
$342

$12, 726

85%
47, 500
$12, 065
$3,311
$213

2003
37.1
53.1
325. 351

64%
62.6

$14, 513
$193
$246

$13, 517

85%
44, 238
$11,352
i3. 160
$193

2004
40,0
57.2
350.772

66%
67.6

$14.415
t190
$243

$14,258

85%
44, 290
$11, 259
$3, 156
$190

2005
43.1
61.5
377. 215

67%
72.9

$14, 826
$197
$287

$15, 006

85%
46, 698
$11,609
$3.217
$197

2006
46.0
65,8

403,260

68%
78.3

$14. 7B8
»13G
$2. 157

$15, 599

85%
47, 263
$11. 574
$3.2U
$192

2007 2008 2009
49.0 51, 7 54.4
69. 8 73.8 Tft

428. 863 453, 257

2010 2011
56, 9 592
81.2 84 6

476. 332 498, 041

68%
83.6

(14, 411
$1B9
$3, 593

$14, 680

85%
46, 128
$11, 282
$3. 129
$189

69%
88.6

$13, 767
$180
$6.804

$13, 587

85%
43.961
$10.775
$2,992
$180

70%
834

$13.097
$171
tll. 348

$12, 275

85%
41, 579
$10.264
$2,833
«171

70%
97.8

$12, 480
$161
$13, 543

$10, 884

85%
39,447
$9.775
$2,705
$161

2012
61.6
88,0

518,987

71%
1022

(12. 438
$150
$13, 923

$9.602

85%
37, 593
$9,728
$2, 711
$150

539, 397

71%
106.3

$11.973
$144
$13. 069

$8.404

85%
36,447
$9, 574
$2.400
$144
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FORECAST
COML RETROFIT
YEAR
CUM ENERGY. MWa
CUM CAPACirf. MW
CUM NET ENERGY. MWH
CUM PEWEffiATfON
CUM EN.. GROSS MWa

COMHIGH ALL COSTS IN REAL $, WCLUDES LINE LOSSES

TOTAL
129,5
215.9

1, 134.698
66%
172

1931
1.5
2.5

13, 242
1%

1.5

ISffi
5.1
S.4

44.268
2%
5.2

1SM
9.4

15.7
82,30B

4%
9.8

1894
150
25.1

131,809
6%

158

1985
217
36,2

1&0.492
9%

233

1996
30.5
50.9

267, 596
13%

33.0

1997
42.1
70.1

368.419
1B%

46.0

19&8
53.3
88.8

4G6.806
23%
59.0

1999
64,2

107.1
562, 757

2B%
72.0

2000
74.8

1249
656. 271

33%

85.0

2001
853

142.2
747, 350

38%
37.9

INCHM UTIL COST $531, 492
MCRM UTIL EXPENSE $4, 074
INCRM CUSTOMER COST $91. 604
ESC REVENUE, kt $487. 331

INCRM PENETHATfON 66%
INCRM GROSS EN. MWH 1, 506, 333
MEASURE COST. h»
DEF OVERHEAD. k$
EXPENSE, h$

T9C
uc
UTAH %
WEIGHTED LIFE

$2, 325
too

$282
$447

1%
13, 551

111. 446

$1B3
$1, 744

1%
32.222

$483, 325 t2.067
$48, 167 $258

$4. 074 (30
ESC LOAN RATE

31. 6 AVE. ANNUAL ESC REVENUE, k$
-0. 9 DESIGN/AUDITCOSTADDER

$14, 067
$112
$229

?3, S07

2%
40, 378

t18, 465
$147
$365

$5, 311

2%
53. 304

$21, 957
$177
$4S5

$7.658

3%
64, 341

$10,625 $13, 281 $17.447 $21, 008
$821 $786 $1.018 (948

$89 $112 $147 $177
9%

»59, &61
19% FRACTION OF NET SALES 25%

$30,512
$235
$652

$10, 753

4%
65, 754

$27, 931
$2,581

$235

$40.432
$308

$1,058
$14, 774

5%
113, 690
$36, 625

$3,807
$308

$40, 432
1308

$1,058
$18, 601

6%
113,690
$36, 625

$3,807
$308

$40, 432
$308

$1.058
$22. 242

5%
113,690
$36. 625

$3. B07
$308

$40, 432
$3oe

»1.058
$25. 706

5%
113,690
(36. 62S
13,807

$306

$40, 432
$308

$1,058
$29. 003

5%
113,690
$36,625

$3, B07
$308

40% ADMINISTRATIVE AODER. DEFERRED
16. 1 ADMINISTRATIVE ADDEFl, EXPENSE

20%
1%

COML RETROFIT
YEAR
CUM ENERGY. MWa
CUM CAPACIT/, MW
CUM NET ENERGY. MWH
CUM PENETRATION
CUM EN., GROSS MWa

INCRM UTIL COST
IKCRM UT1L EXPENSE
INCRM CUSTOMER COST
ESC REVENUE, k»

INCRM PENETRATION
INCRM GROSS EN. MWH
MEASURE COST. k$
DEF OVERHEAD. k$
EXPENSE, k»

2002
95.4

159.1
835,992

43%
110.9

$40,432
$308

$1. 058
$32, 139

5%
113, 690
$36,625

$3. 807
i30B

2003
105.3
1755

922, 197
48%

123.3

t40, 432
$306

$1,058
$35. 123

5%
113,690
»36,625

$3, 807
$308

2004
1U.8
181.4

1. 005, 967
63%

136,9

$40, 432
$308

$1, 058
$37. 962

5%
113,890
$36,625

$3, 807
$308

2005
120.3
200.5

1,054,080
56%

145.3

$26, 181
$199
$729

$39, 051

3%
73,642

$23,629
¥2, 562

$199

2006
124.1
2068

1,087.451
59%

151.8

$20. 456
$154
$638

$3S, 217

2%
57,53t

$18,317
¥2, 138

t1&*

2007
127,1
211.8

1. 112, 992
61%

157.5

$17. 439
$129

$a,42fi
$36, 434

2%
4&.Z45

$15, 375
(2. 114

$129

2008
128.S
214.4

1, 126, 894
62%

16t,6

$12. 78B
$9S

$9,379
$33. 478

2%
35. 592

$11, 350
»1.438

$95

2009
12S.9
2149

1. 129, 576
63%

164.2

SS.OB6
$62

911, 372
$30,396

1%
22,738
17,325

?761
$G2

2010
129.2
215.3

I, (31, 770
64%

] S.8

$8,086
$62

SU. 873
$27. 729

1%
22, 738
$7. 325

$761
$62

2011
129.4
2157

t, 133,4 78
65%

169.4

M.OflS
$62

<17. 8S6
(24, 785

1%
22, 738
$7, 325

»761
$62

2012
f2Q.5
215.9

t, 134,S&6
66%

172.0

$8,086
$62

$23,S83
$21, 472

1%
22,73B
$7.325

»761
$62
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FORECAST
COML RETROFIT
YEAR TOTAL
CUM ENERGY, MWa 129.3
CUM CAPACITY, MW 215.5
CUM NET ENERGY. MWH 1. 132. 846
CUM PENETRATION 66%
CUM EN., GROSS MWa 172

1NCRM UTIL COST $532. 004
[NORM UTIL EXPENSE $4. 066
INCRU CUSTOMER COST $75, 311
ESC REVENUE, k$ $475, 433

COMMEDHI ALL COSTS IN REAL $. INCLUDES LINE LOSSES

1991 1992 1993 1994 1995

INCRM PENETRATION
INCRM GROSS EN, MWH
MEASURE COST, k$
DEF OVERHEAD, kt
EXPENSE, K$

TRC
uc
UTAH %
WEIGHTED L(FE

COML RETROFIT
YEAR
CUM ENERGY, MWa
CUM CAPACITY, MW
CUM NET ENERGY, MWH
CUM PENETRATION
CUM EN,. GROSS MWa

INCRM UTIL COST
INCRM UTIL EXPENSE
INCRM CUSTOMER COST
ESC REVENUE. k<

INCRM PENETRATION
INCRM GROSS EN. MWH
MEASURE COST, k$
DEF OVERHEAD. k$
EXPENSE, k$

66%
1, 503, 802
$492. 386

$49, 619
$4,066

1.5
2,5

13.242
1%
15

$2.325
$30

$282
$447

1%
13, 561
$2. 067

$250
$30

3.6
6.0

31,756
2%
3.8

$7. 1 &6
$54

$110
$1,216

6Q
11.6

60.724
3%

7.2

$10. 878
$85

$174
$2.410

11.2
18.7

88, 135
5%

11.8

$14, 299
$112
$229

$3,940

ESC LOAN RATE
31.0 AVE. ANNUAL ESC REVENUE, k$
-0. 8 DESIQH/AUDITCOSTADDER

1% 1% 2%
19, 333 30, 611 40.278
$6, 375 $10, 094 $13, 281

$821 $786 $1,018
$54 »fi5 $112

9%
$59, B44

19% FRACTION OF NET SALES 25%

16.8
27.9

146, 876
7%

17.9

(18. 395
»U7
$365

$5, 913

2%
53.304

$17. 447
$&48
$147

40% ADMINISTRATIVE ADOER. DEFERRED 20%
15. 9 ADMINISTRATIVE ADDER. EXPENSE 1%

2002
976

146.0
767, 232

40%
101.8

$40. 432
$308

$1,058
$29,930

5%
113.690
$36,625

$3, B07
$30&

2003
97.5

162.5
8S4, 2S1

45%
114.8

$40, 432
(308

$1.058
$33, 021

&%
113. 690
$36,625

$3.807
$303

2004
107.2
178.6

938. 914
50%

127.8

»40. 432
$30&

$1,058
$35, &62

5%
113, 690
$36, 625

$3, 807
$30&

2005
1166
134.3

1, 021, 101
55%

140.7

$40, 432
t308

$1.05fl
$36, 76^

s%
113,690
$36, 625

$3,807
$308

2005
120.8
201.3

1. 058, 242
57'K.

147.8

$21, 939
$166
$611

$39, 123

3%
61,674

$19. 767
$2, 151

$166

1996
242 33.7
40.4 56.2

212, 124 295, 392
10% 15%

262 36.9

$25, 763 $33.379
$189 $257
$511 $698

)8, 562 $11, 941

3% 4%
72,397 93.810

$23, 665 $30. 587
?2,099 »2.792

$199 $257

1997 1998 1999

2007
123.8
206,3

1. 084, 163
59%

1534

$17, 489
»-t2&

$2,428
136, 421

2%
49, 245

$15, 375
52, 114

$129

200&
126.6
211.0

1. 109,037
61%

159.0

$17, 489
$129

$6,048
I34. 15S

2%
49. 245

$15. 375
$2. 114

$129

45,0
75,1

394. 632
20%

49.9

2009
128,1
213.5

1, 122. 411
63-A

163,1

$12. 7B8
$95

$8.933
$31, 307

2%
35, 992

$11, 350
$1,438

$95

56.1
93.5

491. 436
25%
62.8

$40,432 $40.432
$309 $908

$1,058 51, 058
$15, 906 $19, 677

5% 5%
113,690 113,690
$36,625 $36.625

93.B07 $3,807
$308 $308

2010
129.0
215,0

1, 129.861
64%

1665

$10, 437
$?a

$11, 482
$28. 580

1%
29. 365
(9, 337
$1. 100

$78

2000
66.9 77,4

111.5 128.9
585, 804 677, 736

30% 35%
75. 8 888

$40.432 ¥40. 432
$308 $308

$1,058 $1,058
$23,266 $26, 681

5% 5%
113,690 113,690
$36. 625 $36, 625

$3,807 $3,807
$308 $306

2001

2011
129.2
215.3

1, 131, 599
65%

169.1

$a,os6
»82

$14. 873
(25,608

1%
22, 738
t7, 325

$761
»62

2012
129.3
2155

1, 132, 848
66%

171.7

$8,086
$62

$20,096
$22. 610

1%
22, 738
$7, 325

$761
$62
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FOflECAST
COML RETROFIT
YEAR
CUM ENERGY. MWa
CUM CAPACITf. MW
CUM NET ENERGY. MWH
CUM PENETRAHOM
CUM EN., GROSS MWa

COMMED-LOW

TOTAL
128.8
214.6

1. 127.866
66%
171

ALL COSTS IN REAL S, INCLUDES LINE LOSSES

1991 1992 1999 1994 19S5 1996 1&S7
1.5
2.5

13.242
1%

1.5

2.4
4.1

21,453
1%

2.5

5.B
9.6

50,490
3%

6.0

[NORM UTIL COST $5X, 818
INCRM UTIL EXPENSE $4, 141
INCRM CUSTOMER COST $63. 429
ESC REVENUE. k$ $442. 069

$2.344 $3.888 $10,879
$115 $26 $85
$282 $160 $174
$447 $806 $2,019

9.2
15.3

80,393
4%
9,7

$11, 643
»69

$183
$3, 239

INCRM PENETRATION
INCRM GROSS EN. MWH
MEASURE COST, k$
OEF OVERHEAD, kt
EXPENSE, k$

TRC
uc
UTAH %
WEIGHTED LIFE

COML RETROFn-
YEAR
CUM ENERGY. MWa
CUM CApAciry. MW
CUM NET ENERGY. MWH
CUM PENETRATION
CUM EN., GROSS MWa

INCRM UTIL COST
(NCRM UTIL EXPENSE
INCRM CUSTOMER COST
ESC REVENUE. k$

INCRM PENETRATION
INCRM GROSS EN. MWH
MEASURE COST. k$
DEF OVERHEAD. k$
EXPENSE, Kf

66% 1V»
1,497. 738 13. 551
$481, 119 $2,067
f49, S99 $277

$4. 141 $115
ESC LOAN RATE

30. 7 AVE. ANNUAL ESC REVENUE. k<
-0. 8 DESK3N/AUDIT COST ADDER

1% 1% 1%
B.G66 30,611 32,222

»3.066 $10,094 $10,625
$821 $786 S1. 01B
526 $85 $89

9%
$59,6B7

19% FRACTION OF NET SALES 25%

13.9
232

121, 790
6%

14.9

$15, 739
S124
$319

$4. 917

2%
45,248

$14. 790
$948
$124

40% ADMINISTRATIVE ADDER, DEFERRED 20%
15. 7 ADMINISTRATIVE ADOER, EXPENSE 1%

2002
79,4

132.3
695, 629

36%
92.3

$40. 432
$308

$1,058
$27,426

B%
113.690
$36, 625

$3,807
$3oe

2003
89.4

1431
783, 578

41%
1053

$40, 432
(308

$1.058
$30.639

5%
113, 690
»36. 625

$3. 807
$308

2004
99.2

165.4
869,091

46%
1lft3

$40. 432
S3oe

$1,058
$33,696

5%
113, 690
$36, 625

$3,807
$308

2005
108.7
1B1.2

852, 168
51%

131.2

$40, 432
S308

$1,058
$36,604

5%
113, 690
$36,625

$3. 807
$308

2006
116.4
194.0

1. 019, 862
55,%

142.4

$34, 893
3268
$768

$3B. 571

4%
98.040

$31.883
$3, 010

$268

19.7
32.B

172, 424
9%

21,3

2007
122.8
204.7

1.075, 649
59%

152.2

S30. 542
S333

$2,486
$36, 199

4%
85, 841

$27, 756
$2, 786

$233

26,7
44.5

234.063
12%

29.2

$20,026 $24,776
$154 $190
$419 $561

$6,955 59,424

3% 3'X.
56, 286 69, 643

$18, 352 $22, 618
$1, 675 $2, 158

$154 $190

2008
1260
210.0

1, 103, 866
61%

168,3

$18. 972
$143

$3, 241
$32. 662

2%
53. 388

$16, B46
i2, 127

$142

36.5
60.8

319, 471
16%

40.4

»34, 696
$263
$866

$12. 851

4%
87. 579

$31, 312
$3, 3B4

$263

1998 1999 2000 2001
47. 6 58.6 691
794 97. 5 115,2

417, 165 512, 422 605. 244
21% 2G% 31%
534 663 793

$40, 432 $40, 432 S40.432
$306 $300 $306

$1.058 $1.058 $1,058
$16, 771 $20, 501 <24, (MS

5% 5% 5%
113,690 113,690 113,690
$36, 625 $36, 625 $36, 625

$3,807 $3,807 $3.807
$308 $308 $308

2009
127.5
2126

1. 117, 287
63%

162.4

$12, 788
$95

$8.933
129,872

2%
35. 992

$11. 350
$1.438

$95

2010
126.4
214.0

1. 124, 785
64%

165.8

$10.437

«78
$9,260

$27. 371

1%
29, 365
0, 337
$1. 100

$78

2011
128.6
214.3

1, 126,569
65%

168.4

»8,086
$62

t12, 640
$24. 770

1%
22, 738
$7,325

$761
$62

2012
1288
214.6

1. 127.B66
66%

171.0

$a,086
$62

$15.634
$22, 281

1%
22, 738
S7.325

$761
ws
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FORECAST
COML RETROFIT
YEAR TOTAL
CUM ENERGY, MWa 129.9
CUM CAPACIT/, MW 218.5
CUM NET ENERGY. MWH 1, 138, 075
CUM PENETRATION 67%
CUM EN,, GROSS MWa 172

INCRM UTIL COST $536. 908
IMCRM UTIL EXPENSE $4, OB7
INCRM CUSTOMER COST $30. 198
ESC REVENUE, k$ $270, 631

COMLOW ALL COSTS IN HEAL $, INCLUDES LINE LOSSES

1991 1992 1993 1994 1996

1.5
2,5

13,242
1%
1.5

$2,325
(30

$282
$447

2.4
3.9

20, 709
1%

2.4

$3,237
$20

$129
$725

INCHM PENETRATION
1NCRU GROSS EN, MWH
MEASURE COST. k$
DEF OVERHEAD, k$
EXPENSE, k$

TRC
uc
UTAH %
WEIGHTED LIFE

COML RETROFIT
YEAR
CUM ENERGY, MWa
CUM CAPACITY, MW
CUM NET ENERGY, MWH
CUM PENETRATION
CUM EN., GROSS MWa

1NCRU UT1L COST
INCRM UTIL EXPENSE
INCRM CUSTOMER COST
ESC REVENUE. k$

INCRM PENETRATION
INCRM GROSS EN. MWH
MEASURE COST, k$
DEF OVERHEAD. k$
EXPENSE, k$

67% 1% 0%
1, 510, 7?B 13,S51 7.865
$4&4. fl20 »2, 067 $2.416

$52,088 $258 $821
$4.087 $30 $20

ESC LOAN RATE 9%
29.4 AVE. ANNUAL ESC REVENUE, k$ $60, 146
-0, 7 DESIGN/AUDIT COST ADDER 19%
40% ADMINISTRATIVE ADDER, DEFERRED 20%
152 ADMINISTRATIVE AODER, EXPENSE 1%

3.4
56

29,603
2%
3.5

(3, 802
$25

$114
^1, 064

0%
9,528

$3.016
$786

$25

4.4
7.3

38.297
2%

4.6

$4. 034
$25

$114
$1. 387

0%
8. 528

»3, 016
tl.oia

$25

5.3
B.9

46, 791
2%
57

$3,964

»25
$114

$1,694

S.S2B
$3,016

tS48
$25

FRACTION OF NET SALES 25%

2oae
34.8
57.9

304, 412
16%

40,5

131, 583
$241
$ail

$12, 277

4%
08,791

$28.647
$2,936

$241

2003
44,2
736

386.965
20%
52.0

136, 140
$275
$941

$15, 744

4%
101. 259
$32, 749

$3. 391
»27S

2004
54.6
91.0

478. 158
25%

65.1

$40,738
$311

$1.032
$13,566

5%
114, 356
$36, 968

$3,771
$311

2005
65.4

108.9
572. 478

31%
78.9

$43, 164
$331
$992

$23, 501

5%
121, 138
$39, 3S6

$3, 798
$331

2006
75,8

126.4
664,210

36%
92.7

t43, 164
$331
$992

$27,032

5%
121. 138
$39, 366

$3, 79B
1331

7.1
119

62,601
3%

7.7

t6, 26Q

»4B
$107

$2, 326

1%
17.650
$5, 761

U99
$48

2007
86.3

143.B
756, 023

41%
107.0

M4, 364
$339

$2,78S
(25. 942

s%
124.690
$40, 393

<3>971
$339

1997
9. 4 12.3

< 5 7 20.4
82. 705 107. 469

4% 5%
10.3 13.6

$8. 083 $10, 107
$62 $77

$170 $233
$3. 132 $4. 123

1998

1%
22.886
$7,403

$681
$62

2008
96.5

160.8
845, 151

47%
121.2

$44. 364
$339

S3.082
$24. 749

5%
124, 690
$40. 393

$3, 971
$339

2008
106.3
177.2

931,584
52%

135.4

»44. 364
$339

$3,S87
$23. 614

5%
124, 690
$40. 393
$3, 971

$339

15.8
26.4

138, 613
7%

17.B

$12, 900
$98

$337
$5,373

9 2000
20.3 26.4
33.8 43.9

177,791 230,853
9% 12%

23. 1 30.3

$16. 459 $22. 561
$125 t172
$438 $547

$6.960 $9,168

2001

1% 2% 2% 3%
28.666 36,484 46,467 63,516
$9, 216 $11, 688 $14, 895 $20, 521

$&91 $1,2n $1.564 $2,040
$77 t98 $125 $172

2010
115.9
193,2

1. 015. 352
58%

U9.7

$44, 364
$339

$3,587
$22, 534

5%
124,690
$40, 393

$3. 871
$339

2011
124.5
207,4

1. 0&0, 208
63%

163.0

$41,398
$315

$3.640
$20.980

s%
116,404
$37, 452

>3. 346
$315

2012
129.9
216.5

1. 138, 075
67%

17£5

»29,532
$216

$6, 158
$18. 292

4%
83.260

$25, 685
$3, 647

$216
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RESIDENTIAL RETROFIT PROGRAMS
Forecast HIGH
Cumulativa MWa

Winter peak savings, MW
Summer peak savings, MW
Cum. Net MWH
Cum. Gross MWH
Cumulatrve penetration

Deferred cost

Expans» cost
Customer cost
ESc revenue

Incrm. Jobs Completed

Levalized TRC
Lewalited UC
UT%

Forecast HIGH
CumulatfMe MWa

Winter paak savings, MW
Summer psak savings, MW
Cum. Net MWH
Cum. Gross hfWH
Cumul alive penelratbn

Defftrred cost
Expense cost
Customer cost

ESc rwenuft

Incnn. Jobs Compfoted

21-Apr-92
TOTAL

57.8
93.2

506,039
519, 142

64. 8%

$233, 344
S»2. 417
$17. 175

$147. 750

151, 057

1981
1.2
0.0

20,5
10.580
11,456

1. 0%

t3. 057
$S99

12,318
f98

2.G08

28.0

8. 1 Weighted Lite
36%

2002
46.1
755

403. 865
4)2. 5Sfl

51.9%

$7,693
$224
$448

$8.076

5.006

1932
3.2
0.8
0.0

28.066
30, 244

2.7%

$6,647
$1.453
$2, 080

T354

4, 421

26.5

2003
47.9
78.2
165

419,453
428.6)4

53. 7%

$7.362
$222
$670

$7, 920

4, 782

1983
6.3
3.0
02

54. 895
58.375

5.3%

$11, 358
$1,672
$1. '785
$), 009

6,&t0

2004
49.0
789
17.1

428.993
438, 532

55.0%

$4,449
t197

$1. 159
$7,635

3. 263

19S4
10,3
6.4
07

89,851
94, 632

8. 6%

$14, 562
$2,015
$1, 569
$1, 870

B.489

2006
50.0
81,8
17.5

438, 404
448. 441

56.2%

$4, 339
(196

$1, 212
»7, 3S5

3, 183

t8S5
15.3
11.5

1.4
134.380
140.038

12,6%

$17. 056
»2, 247
$1, 352
$2,968

10, 340

2006
51.1
83.2
17,9

447. B77
456, 352

57.5%

?4,339
$196

$2, 038
$7, 111

3, 189

1386
ia.5
17.1
2,4

170, 648
176, 744

16.3%

»1B, 767
$511

($341)
$4, 139

S, S30

2007
52,2
B4.9
18.3

457,413
468,326

58.7%

$4, 339
$196

$2, 614
®6,781

3, 189

1997
23.7
26.7
35

207, 256
213. 789

222%

$18, 829
$319

($1, 349)
$5,002

15. 147

2008
53,3
86.5
18.6

467, 013
478, 3S3

59. 9%

$4, 339
t1S6

$2. 726
S8.2S5

3. 189

1998
293
39.4

5.6
256,403
263, 374

29. 87.

$24, 674
$368

t?2, 019)
$6. 107

19, 641

2008
54.4
83.2
19,0

476. 675
488,464

61.2%

$4,339
$196

$2,394
9&.6B3

3. 189

1998
35.3
52,7

8.4
309,472
316, 881

37. 8%

t26,401
$383

($2, 150)
$7, 168

20. 471

2010
55.5
89.9
1S.4

486,400
498,627

62. 4%

$4, 339
$136

$1, BS8
t4, 963

3, t8S

2000
40.3
64,1
11.4

3&3.309
361, 156

44.7%

$21, 341
$340

t»1, 770)
$7, B86

17,793

2011
56.e
91,5
19.8

496. 18B
508,853

63.7%

$4, 339
$196
$B16

$4,202

3. 18S

2001
44.3
72.6
140

387. B17
396, 102

49. 9%

$16, 440
$298

1»',°13)
$B, 2}2

13,369

2012
57.8
83,2
20,1

506, 039
519. 142

64. 9%

S4.339
tl96
$791

»3, 584

3, t89

15,9

20.5
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RESIDERJIAtaSETROFIT PROGRAMS
Forecast MEDHIGH
Cumulath/e MWa

Winler peak savings, MW
Summer paak sayings, MW
Cum. Net MWH
Cum. Gross MWH
Cumutatwe penetration

Dttlwced cost

Expense cost
Customs t cost

ESc revenue

Incrm. Jobs Complelsd

Levelized TRC
Lavelizad UC
UT%

22-Apr-92
TOTAL

57.8
93.2
20,5

506,039
519, 142

64.9%

$233. 344
$12. 417
$17, 175

$147, 750

151,057

1991
1.2
0.0
0.0

10. 580
11,456

1, 0%

$3.057
$599

$2,318
$98

2.608

28.0

8. 1 WaightedLile
36%

1992
3.2
0.8
0.2

28,066
30, 244

27%

$1,453
t2. 080

$35d

4.421

1993
6.3
3.0
0.7

54,895
58,375

5, 3%

1984
10.3
6.4
1.4

8fl,B51
94, 632

a. e%

1996
15.3
11.5
2.4

134.3SO
140, 038

12.6%

1996 1997
19.5 23.7
17. 1 26.7

3. 5 5.6
170. 648 207. 256

199fl
293
394
8.4

256, 403
176, 744 213, 789 263, 374

16.3% 22,2% 29.8%

1999
353
52.7
11.4

309. 472
316. B81

378%

2000

44. 7%

$1.672
»1,785
$1,009

6, 640

26.5

2001
40.3 44.3
64. 1 72.6
14.0 1S.9

3S3. 309 387,817
361, 156 396,102

49. 9%

$6,647 $11,358 $14, 562 $17,056 $18.767 $18.829 (24.674 $26,401 $21.341 $16,440
$2, 015 $2.247 $511 $319 $368 $383 $340 $298
t1,569 $1,352 ($341) ($1, 349) ($2.019) (12. 150) ($1. 770) ($1. 019)
$1, 870 $2,988 M, 139 $5. 002 $6. 107 $7, 188 $7. 886 $6,212

8,489 10,340 9.520 15. 147 19,641 20,471 17,793 13,369

Forecast MEDHIGH
Cumulative MWa

Winter peak savings, MW
Summer peak savings. MW
Cum. Net MWH
Cum. Gross MWH
Cutnulatwa penatiation

Deferred cost

E)(pe"sa cost
Customer coat

ESc revenue

Incrm. Jobs Cofnpleted

2002 2003
46. 1 47.9
75. 5 78.2
16. 5 17.1

2004
49.0
78,9
17.5

4D3.B65 419.453 428, 983

2005
500
81.6
17.9

438,404

2006
51.1
83.2
18.3

2007
52.2
84.9
186

2008
53.3
86.5
190

2009
54.4
88.2
19.4

2010
55.5
89.9
19.8

2011 2012
5S.6 57,8
S1. 5 93.2
201 20.5

447,B77 457,413 467,013 476.675 486,400 496, 188 506.039
412, 588 428, 614 438, 592 448,441 4S8.352 468.326 47B. 363 488.464 498,627 508. 653 519. 142

51.&<& 53. 7%

»7.693 $7,362
$224 $222
U42 $670

$8,076 $7,920

5, 006 4,782

55.0%

$4, t49
»197

$1, 159
$7, 635

3, 263

56.2%

W,33S
$196

i1, 212
$7.355

3, 188

57.5%

$4.333
$196

$2.038
<7, 111

3. 189

58,7%

M.33&
$196

t2,6U
$6, 791

3. 18S

59.8%

t4, 33&
$196

t2, 726
$6, 285

3, 188

61,2%

$4,339
$196

$2.3&4
$5, 683

3, 189

62, 4%

S4.339
$196

St ,858
$4,963

3. 189

63, 7% 64. 8%

$4, 339 $4,339
$196 $196
?816 $791

$4,202 $3, 584

3, 189 3, 169

74



RESIDENTIAL RETROFIT PROGRAMS
Forecast MEDLO
Cumulativa MWa
Winter paak savings, MW
Summer peak savings. MW
Cum Nat MWH
Cum. Gross MWH
Cumulatfvs peimtrat'mn

Defgrmd cost, kS
Expense cost, k¥
Customer cost, kf
ESc revenue, k$

Incrm. Jobs Corrpletad

TOTAL
67.8

104.6
23.1

50G. 665
519, '758

69.3%

$260. 241
$8,032

$14, 837
$159, 960

167,618

Lwelizad TRC

Lewlized UC

UT%

288

8.5 Weighted Life
37%

RESIDENTIAL RETROFIT PROGRAMS
Forecast MEDLO
Cumufatwe MWa
Winter peak savings, MNV
Summer peak savings, MW
Cum. Not MWH
Cum. Gross MWH
CumulatiVB penetratun

Dgferfed cost, k$
Expense cost, k$
Cuslomor cost, k$
ESc revwiua, k$

Incrm. Jobs Cixrpleted

1991
1.2
0.0
0.0

10. 580
11.45G

0. 0%

$3,067
$599

»2, 31fi
$9B

2,608

28.5

2002
37.0
668
14.B

324,232
332.S55

41.6%

$23, 819
$361

($1, 540)
$7, 069

18,62B

1992
3.0
0.9
0.2

26. 134
28.372

o. e%

$6. 113
$726

$2,054
$283

4.603

2003
427
78.7
17.4

374, 102
383.263

49. 3%

$23, 819
$361

t$1, 369)
$7,698

18,628

1993
5.1
2.5
0.6

44^96
47. 775

). £%

5.G98

2004
47,3
88.4
196

414.715
424. 3U

55. 6%

$19, 253
$322

(S752)
$6.055

15, 198

1994
7.6
51
1.1

65, 925
70, 706

2. 9%

$10, 140 $12, 796
$760 $783

$1. 901 $1,706
»745 $1, 349

7, U1

2005
49.2
91.3
202

430, 328
440, 865

58.3%

$7.684
$224
$814

$7,889

5, 139

23^Jan-92
1995
102

B.S
1.9

89.061
94.718

4.9%

114, 556
$648

»1,618
^2, 125

7, 721

2006
50.9
84.0
20.8

445, 674
4S6. 149

60.5%

S7.035
$219

$1. 078
t7, 722

4, 829

1996
12.1
12.7
2.8

105, 953
112, 048

7. 4%

$19, 779
$327

($220)
$3, 201

7,045

2007
52.1
86, t
21.2

456, 554
467, 467

62. <%

$5,088
$202

$1,419
$7,435

3,770

1997
14.5
18,1
4.0

127. 280
133. 813

10.B%

$11. 407
$256

IW69)
tt, 662

8, 848

2008
53.2
378
21.6

466, 448
477, 799

63.5%

$-(.434
$197

$1, 791
$6,993

3.293

1996
17.4
24.6

5.4
152,250
158.221

14. 7%

$13, 035
$270

(£698)
$4. 164

10.431

2009
54.4
S9S
22.0

476,405
488, 194

t4,434
$197

$2, US
$6,489

3, 293

1999
21.1
32.9

7.3
184,780
192, 190

19.8%

$16. 57S
1300

(S1.078)
$4,802

13,094

2010
55.5

101.2
22.3

486, 426
498. 653

S6.4%

K,434
$197

»2, 430
t5, 906

3.293

2000
25.9
43.1

9,5
226. 172
234, 019

26.3%

$20.494
$333

1»I,4»1|
$5, 572

16,028

2011
56.7

1DZS
22.7

4S6,509
S09. 174

67.8%

$4.434
$197

t2, 460
$5, 158

3. 293

2001
31A
54.8
122

274. 706
282, 991

33.8%

$23,439
S358

($1, 650)
$6,356

18,211

2012
57.8

104.6
23.1

506.655
519.758

693%

$4,434
$197

tt. 460
$4,709

3.293
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RESIDENTIAL RETROFIT PROGRAMS
Forecast LOW
Cumulative MWa

Winter peak savings, MW
Summer peak savings, MW
Cum. Net MWH
Cum. Gross MWH
Cumutativa penatfation

Deferred cost, k$

Expanse cost, k$
Customer cost, k?
ESc wvenua, k$

Incrm. Jobs Completed

TOTAL
57.9

104. B
23.1

507, 421
520,524

694%

$261. 544
$8, 043
$9,644

$160, 891

137,679

Levelized TRC
Levelized DC

UT%

28,3
8.5 Weighted Life

37%

RESIDENTIAL RETROFIT PROGRAMS
Forecast LOW
Cumulative MWa
Winter peak savings, MW
Summer paak savings, MW
Cum. Net MWH
Cum. Qtoas UWH
Cumulatfve penetration

Dsferwd cost, k$
Expense cost, k$
Customer cost, k$

ESc revenu®, k$

Irroim, Jobs Complttted

1991
1.2
0.0
0.0

10, 580
11.456

0. 0%

$3, 057
$599

$2, 318
$98

2, 608

28.5

2002
26.5
43.4
9.6

231.720
240,443

26. 7%

$12, 536
$265
(M 16)

$5.003

9.788

1992
3.0
09
0.2

26. 184
28,372

o.e%

$6, 113
$726

$2.054
92S3

4, 603

2003
29.S
49.6
u.o

258.805
267,966

30.8%

$13,072
$270

($207)
t5,279

1D.238

1993
5,1
2.5
0,6

44, 296
47. 77S

1. 5%

$10. 140
$760

»1, 901
$745

5,698

2004
32,8
56.4
12.5

287,201
296,800

35.2%

$13, 638
$275

1«112|
$5. 514

10,563

1994
7.5
5.1
1.1

65.825
70, 706

2. 9%

$12. 796
$783

$1, 706
$1.349

7. 141

2005
36.0
62.9
13.&

315, 792
325. S2S

39.6%

$13, 638
$275
1*161

$5. 714

10,563

1995
10.1
fl.4
1,9

88.770
94. 427

4. 8%

$14, 556
$648

$1, 629
$2. 125

7, 534

2006
393
69,5
15.4

344. 580
355, 055

44.0%

$13. 638
$2TO

(71
(5. 908

10. 563

1996
11.9
12.3
2.7

104, 165
110.260

71%

$19. 779
S3Z7

(S160)
$3.201

6,471

1997
13.8
16.6
3.7

121, 152
127, 685

9,7%

$9, 272
$238

($258)
»3, &33

7,204

1998
15,9
21.2
4.7

139, 410
146. 382

12. 6%

$9.825
$242

«322|
$3.857

7, 665

2007
42.8
76.3
1G.B

374. 697
385, 510

48.7%

$14. 203
$280
$86

$6.042

10.888

200B
462
83.0
18.4

405,019
416, 370

53. 4%

$14, 203
$280
$142

$6.009

10,888

2009
49.7
89.8
19.9

435, S44
447. 333

58.2%

$U, 203
$280
$233

$5, 877

10,888

1999
laj
26.2
se

15fl, 952
166,361

15. 7%

8. 126

2010
53.2
966
21.4

466, 273
478, 499

63. 0%

$14, 203
$280
$288

$5,633

10,886

3000
207
31.6

7.Q
181.481
1S9, 32&

192%

8, 9

2011
56.2

102.2
22.6

492, 672
505.337

67. 1%

(12, 135
$262
<590

$5. 130

9. 173

2001
236
374

B.3
205, 949
ZU, 234

22.8%

$10, 378 $11.463 $11. 999
$247 $266 $261

($386) ($488) ($3fl7)
»4. 172 U.S03 $4,774

s.ais

2012
57.9

104.8
23,1

507, 421
520, 524

69. 4%

$6,697
$216

$1,278
$4. 807

4, 593

76



FORECAST HK3H
NEW RESIDENTIAL SECTOR
Cum. Energy, MWa
Wintsr peak savings, MW
Summer paak savings, MW
Cum. Energy. MWH

Utility Def. cost
Utility expense
Customar cost

Incrm. MWH
Levelized TRCM.a
Lavclizod UC 25.7
UT% 11%
Weightod Life 50

PENETRATION RATES
OR. WA CODE
fDSGC
MTSGC
ADDED PROGRAM
UT. WY SGC
HUD MH STANDARD
SGC MM PROGRAM

TOTAL
72.6

1086
39.6

635, 744

$350.092
$39, 955
»67, 062

633. 420

1991
0.3
0.0
0.0

2, 905

$3,822
$720
$129
581

1991
0.6
0.4
0.4

0

0

1932
1.2
0.8
0.3

10.706

$6,020
$716
$727

7, B01

1992
075
0.5
0.5

0. 15
0.1

0,3

1&S3
2.3
1.9
0.7

19.735

$5, 591
$7oe
$780

8. 030

1993
0.85

0.7
0.7

0. 2S
0. 25

0.4

1984
3.8
3.6
1.3

33.219

W.273
»959

S1, 10B
13.483

1394
0. 85
0. 85
0. 85
0. 35

0.4

0.5

1995
6.6
6.4
2.3

57,855

$15, 260
$1, 692
$2.0&4

24, 636

1996
o, a5
O. B5
0. 85
0. 45

0.6

0. 75

1896
10.5
106

3.9
82, 076

$21.091
$2. 13B
$2.908

34, 221

1996
0.85
0.85
0. 85
0. 55
0. 75

1

0. &5

1997
14.7
15.4
56

128.460

$22, 139
$2, 141
$3,058

36,384

1997
085
0. 8S
0.85
0. 65
0. 85

1

0.85

1988
18.7
20.5

7.5
163.669

$21, 446
$1,990
$3,020

35, 209

1998
0, 85
0.85
0.85
0. 75
0. 85

1

O.B5

1999
23.3
26.8

9.8
203, 944

$24.603
(2, 199
$3,406

40, 275

1999
0.85
0.85
0. 65
0,85
0.85

1

0.85

2000
27.7
32.8
12.0

242, 611

$23,624
$2, 111
$3,334

3fi.667

2000
0.85
0.85
085
0. 85
0. 85

1

0.85

2001
32,1
38.8
14.2

281, 061

$23. 389
$2.084
$3,401

38,450

2001
0. 85
0.85
085
0. 85
0. 85

1

0.85

77



NEW RESIDENTIAL SECTOR
Cum, Energy, MWa
Winter peak savings, MW
Summor peak savings, MW
Cum. Energy, MWH

Utility Def. cost
Utility expense
Customer cost

fncrm. MWH

PENETRATION RATES
OR.WA CODE
IDSGC
MTSGC
ADDED PROGRAM
UT, WY SGC
HUD MM STANDARD
SGC MM PROGRAM

2002
36.6
45.3
16.5

320.397

$24, 821
$2,202
$3.716

38,336

2002
0. 85
0. 85
085
0. 85
0.85

0. 85

2003
41 1
51B
18.9

359, 756

$25. 125
$2.222
$3,747

39.359

2003
0. 85
0. 85
0.85
0.85
0.85

1

0.85

2004
45.3
58,1
21,2

396,670

$24. 195
$2, 131
$3.698

36, 914

2004
0. 65
0. 8S
085
0. 85
0.85

1

0. 85

2005
49.1
64.1
23.4

429.818

$23, 182
$2,038
$3.649

33, 149

2005
0,85
0. &5
O. B5
0. 85
0. 85

1

0.85

2006
52.3
69B
25.4

458, 529

$21, 820
$i.9oa
$3, 564

28, 711

2006
0. 85
0. 85
0.85
085
0.85

1

0,85

2007
55.4
75.5
27.5

485,629

$21.534
tl.ese
$3.612

27, 100

2007
0.85
0.85
085
0, 85
0. &5

1

0. 65

2008
58.7
B1.6
29.8

514, 570

$23,030
$2,00i3
$3, 863

28.941

2008
0. 85
0. 85
0. 85
0.85
085

1

OB5

2009
62,2
88.4
322

S44.988

T25.268
$2, 194
$4.222

30, 418

2009
0. 85
0. 85
0.&5
0. 85
0.85

1

0. 85

2010
65.8
95.2
34.7

576, 276

$25. 526
$2,209
$4,296

31,288

2010
O. B5
0. 85
0.85
085
0. 85

1

0.85

2011
69.4

10Z1
372

607, 689

$25, 561
$2,212
$4,406

31,413

2011
085
O. B5
O. B5
0.85
0.85

1

0. 85

2012
72.6

ioa.6
39.6

635,744

$23. 887
$2.064
$4.324

28.054

2012
0.85
O.B5
0. 65
O. B5
0. 85

1

0.85

78



FORECAST MEDIUM-HIGH
NEW RESIDENTIAL SECTOR
Cum. Energy, MWa
Winter peak savings, MW
Summer peak savings, MW
Cum, Energy, MWH

Utility Def. cost
Utility expensB
Custonrwr cost
Incrm. MWH
LsvslizedTRQI.I
Lttvslized UG 25.8
UT% 11%
Weighted Life 50

TOTAL 1991
65.6 0.3
83, 3 0.0

30.3 0,0
486. 974 2, 905

$289,051 $3.822
$30,813 $720
$53, 559 $129
484, 650 581

1892
1,1
0.7
0.2

9,238

$5,096
$716
$561

6,333

1993
1.8
15
0.5

15,935

$4. 124
$517
$565

6, 697

1994
3.0
2.8
1.0

26. 156

$6, 241
$723
$816

10,223

1895
5.2
5.0
1.8

45,857

$12, 192
$1. 352
$1,652
19,699

1996
B.4
8,4
3.1

73,895

$17, 276
$1,752
$2,370
2B.038

1997
11.8
12.3
4-5

103.366

$17,902
$1,731
$2.474
29,471

1988
14.9
163

5.9
130,958

$16, 788
$1. 559
$2,389
27. 593

1999
18.G
21,3

7.8
162.B34

$19. 459
$1.742
$2,723
31,876

2000
22,0
26.0

9.5
192.886

$18, 350
$1. 644
$2,638
30.051

2001
25.4
30.6
11.2

222.483

$17,989
t1,60S
$2,690
29.597

PENETRATION RATES
OR.WA CODE
10SQC
MTSGC
ADDED PROGRAM
UT. WY SGC
HUD MH STANDARD
SGC MH PROGRAM

FORECAST MEDIUM-HIGH
NEW RESIDENTIAL SECTOR

Cum. Energy, MWa
Winter peak savings, MW
Summer peak savings, MW
Cum. Energy. MWH

Utility Drf, cost
Utility expenss
Customer cost

Incrm. MWH

PENETRATION RATES
OR. WA CODE
IDSGC
MTSGC
ADDED PROGRAM
UT. WY SGC
HUD MH STANDARD
SGC MH PROGRAM

1991
0,6
0.4
0.4

0

0

0

2002
28.9
35.6
13.0

252. 927

$19, 215
$1.711
$2, 974
30.444

2002
0. 85
O. B5
0. 85
0.85
0. 85

0, 85

1992
0. 75
05
0.5

0. 15
0.1

0.3

2003
323
40,7
14.8

283,360

119, 356
$1,71B
T2. 989
30, 433

2003
0.85
0.85
0.85
0. 65
0. 85

1

0.85

1993
0.&5

0.7
0.7

0. 25
0. 25

0.4

2004
35.6
45,4
16.5

311. 461

$18.347
$1. 622
$2,936
28, 101

2004
0.85
0,85
0, 85
0. 85
0. 85

1

0.85

1994
0, 85
0, 85
0, 85
0. 35

0.4

0.5

2005
384
50.0
18.2

335. 964

$17. 260
$1,526
$2,872
24. SG3

2005
0. 85
0. 85
0. 85
O. B5
O. B5

1

0.85

1996
0. 85
0.85
0. 85
0.45

0.6

0, 75

2006
407
54.1
19.7

356, 355

$15.900
$1,398
$2. 787
20, 391

2006
0.85
0.85
0. 85
0, 85
O. B5

1

0.85

1996
0. 85
OB5
0. 85
0. 55
0. 75

0.85

2007
42.B
58.3
21.2

375, 277

$15, 603
$1, 368
$2,B20
18,922

2007
O. B5
0.85
0. 85
0. 85
0. 85

1

0.85

1997
0.85
0.85
O.B5
0. 65
0.86

1

0.85

2008
45.2
62.8
22.8

396. 07B

(16, 818
$1.473
$3.051
20,801

2008
0.85
0, 85
085
O. B5
0.85

1

085

1998
0. 85
0. 85
0. 85
0. 75
0. 85

1

0. 85

2009
478
67.B
24.7

418,302

$18,789
$1,643
$3.380
22.224

2009
0. 85
O. B5
O. B5
0.85
0.85

1

O. B5

1999
O. B5
0.85
0. 85
0. 85
0. 85

1

0.85

2010
504
72.9
26.6

441, 251

$18.915
$1.651
$3,442
22, 850

2010
O.B5
0.85
0.85
0. 85
0.85

1

0.85

2000
O.B5
0,85
0. 85
0. 85
0. 85

1

D.85

2011
53.1
78.3
28.5

465, 430

$19. 558
$1, 707
$3,657
24. 178

2011
0. 85
0, 85
0, 85
0. 85
0.85

1

O. B5

2001
O.B5
0. 65
0.85
0. 85
0. 85

1

085

2012
55.6
83.3
30.3

486, 974

118.256
$1. 593
$3.624
21.544

2012
0. 85
0. 85
0. 85
0. 85
085

1

QB5
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FORECAST MEDIUM-LOW
NEW RESIDENTIAL SECTOR
Cum. Energy, MWa
Winter peak savings, MW
Summer peak savings, MW
Cum. Enargy, MWH

Utility De), cosl
Utility expense
Customer cost

Incrm. MWH
Lavelized TR00.9
Levelized UC 25.6
UT% 12%
Weighted Life 50

TOTAL 1991
36.6 03
55. 2 0.0
20.1 0.0
320,454 2,905

$175, 824 1101
$20. 169 $13
$34. 922 $129
318, 130 581

1992
0.7
0.3
0.1

5, 910

$8,046
$742
$283

3.005

1993
1.6
1.3
0.5

14,078

$4. 329
$642
$673

8, 168

1994
2.8
2.6
10

24.771

$5, 514
$765
$816

10.693

1995
4.3
4.1
1.5

37.620

$6. 571
$854

$1,033
12,848

1996
6,1
6.0
2.2

53, 725

$7,989
$952

$1.354
16,105

1997
a.2
8,3
30

71.766

$8, 716
$1, 014
31,536
18,041

1998
10.2
10.9
4.0

89,440

$8,496
$968

$1.541
17,674

1999
12.3
13.7

5,0
107. 530

$8.649
$967

$1.620
18, 090

2000
142
16.3

5,9
124,398

$8,096
$906

$1,542
16.B68

2001
16.1
1B.9
6.9

140,849

57.B84
$883

11,579
16,451

PENETRATION RATES
OR, WA CODE
IDSGC
MTSGC
ADDED PROGRAM
UT. WY SGC
HUD MH STANDARD
SGC MH PROGRAM

FORECAST MEDIUM-LOW
NEW RESIDENTIAL SECTOR

Cum. Ensrgy, MWa
Winter psak savings, MW
Summer peak savings, MW
Cum. Energy, MWH

Utility Del, cost
Utility expenss
Customer cost

Incrm. MWH

PENETRATION RATES
OR. WA CODE
IDSGC
MTSGC
ADDED PROGRAM
UT. WY SGC
HUD MH STANDARD
SGC MH PROGRAM

1991
0.6
0.4
0.4

0

0

2002
18.1
21,8

7.9
158. 499

$8. 728
$976

$1, 82B
17, 651

2002
0. 85
0. 85
0. 85
a.85
O.BS

1

0, 85

1992
0. 75

0.5
0.5

015
0,1

0.3

2003
19.9
246

8,9
173. 989

$8,287
$924

$1.770
15.490

2000
0. 85
0. 85
0. 85
0. 85
O. B5

1

O.S5

1993
0.85

0.7
0.7

0.2S
0.25

0.4

2004
21.8
27.7
10.0

190,615

»9,189
$1,024
$1,906
16.626

2004
0, 85
0,85
0.85
0. 85
0. 85

1

0.85

1994
0. 85
0.85
O. B5
0. 35

0.4

0.5

2005
23.7
30.9
11.2

207.854

$9,581
$1.067
$1,979
17,239

2005
0,85
0,85
0.85
0. 85
0. &5

1

0.85

1995
0. 85
O. B5
085
0.45

0.6

0. 75

2006
25.3
33.7
12.2

221, 542

$8,308
$924

$1.842
13.687

2006
O. B5
085
0.85
0. 85
0. 85

1

0. 85

1996
0.85
0.85
085
0. 55
0. 75

1

0.85

2007
27.1
37.0
13.4

237,254

$9, 572
$1,058
$2,019
15,712

2007
0,85
0.85
O. B5
0. 85
0. 85

1

0.85

1997
085
0. 85
0. 85
0. 65
0.85

1

0, 85

2008
29.0
40.5
14.7

253.726

$10, 159
$1, 123
$2, 1 S1
16,472

2008
0.85
0.85
O.S5
0.85
0, 85

1

0. 85

1998
0. 85
0. 65
0. 85
0. 75
0. 85

1

0. 85

2009
31.1
44.4
16.1

272,068

$11. 286
$1.245
$2.375
18,342

2009
O.B5
O.B5
085
085
0. 85

1

0. 85

1999
0. 85
0. 85
O. B5
0. 85
085

1

0. 85

2010
33.0
48.2
17.5

209,506

$10. 721
$1,181
$2,302
17,438

2010
085
O. B5
O.B5
0. 85
0. 85

1

0. 85

2000
0.85
0,85
0.85
O. B5
0. 85

1

0.85

2011
34.8
51,7
18,8

305, 004

$9.724
$1.071
$2, 270
15,488

2011
0.85
0.85
O. B5
0.85
O.B5

1

0. 85

2001
0. 85
0. &5
0.85
0.85
0. 85

1

0.85

2012
36.6
552
20.1

320. 4S4

$9.926
$1.090
$2, 374
15,450

2012
0.85
0.85
0.85
0.85
0,85

1

0. 65
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FORECAST LOW
NEW RESIDENTIAL SECTOR

Cum. Energy, MWa
Winter peak savings, MW
Summer paak savings, MW
Cum. Enorgy, MWH

Utility Def. cost
Utility expense
Customer cost

Incrm. MWH
Lavelized TR32.1
Levelizad UC 26.4
UT% 13%
Waightad LHa 50

PENETRATIOM RATES
OR. WA CODE
[DSGC
MTSGC
ADDED PROGRAM
UT. WY SGC
HUOMH STANDARD
SGC MH PROGRAM

FORECAST LOW
NEW RESIDENTIAL SECTOR
Cum. Energy, MWa
Winter peak savings, MW
Summer peak sayings, MW
Cum. Energy, MWH

Utility Dsf. cost
Utility expense
Customer cost

Incmi, MWH

PENETRATION RATES
OR.WA CODE
IOSGC
UT see
ADDED PROGRAM
UT. WY SGC
HUD MH STANDARD
SGC MM PROGRAM

TOTAL 1991
19. 7 0.3
30.4 0.0
11.0 0.0
172, 577 2,905

$97,343 ^3,822
$11, 315 $720
$20,413 $129
170, 253 SB 1

1991
0.6
0.4
0.4

0

0

0

2oce
10.8
127
4.6

94, 425

$5, 754
$515

$1,067
9, 137

2002
085
0. 8S
0. 85
0, 85
0. 85

0. 85

1992
0.5
0.2
0.1

4. 723

$2. 125
$716
$14$
1. B18

1982
0. 75

0,5
0.5

0. 15
0.1

0.3

2000
11.6
14.1

5.1
101, 596

$5, 201
»4 

$1.002
7, 171

2003
0. 85
0. 85
0.85
0. 85
O. B5

1

0.85

1993
1.2
0.9
03

10,726

$3,751
$470
$454

6, 003

1993
0. 85

0.7
0.7

0, 25
0.25

0.4

2004
12.5
15.8

5.7
109, 706

$6, 073
S542

$1,097
8, 110

2004
085
0,85
0.85
0. 85
0. 85

1

0. 85

1994
21
1.8
0.7

18, 236

$4.S40
$53G
(515

7. 510

1994
0. 85
0.85
085
0. 35
0.4

0.5

200S
13.5
17.5
6,9

118, 242

(6, 302
$S&t

$1, 130
0,535

2005
0. 85
0. 85
O.B5
0. 85
0.85

1

0. 85

1995
30
27
10

26.388

$4, 87B
$534
$599

8, 152

1995
0. 85
0. 85
0.85
0. 45

0.8

0. 75

2006
14.1
18.8
6.8

123.402

$4.651
$417
$976

5, 160

2006
0. 85
0, 85
0. 85
0, B5
0.85

1

0. 85

1996
4.2
3.9
1.4

36.673

$6,010
$594
$B29

10.286

1996
0.85
0.85
085
0. 55
0. 75

1

0.85

2007
149
20,5

7.4
130, 479

$6,042
$530

$1, 113
7,077

2007
0. 85
0. 85
0. 85
0. 85
0. 85

1

0. 85

1997
5.5
5.4
2.0

48. 129

$6,673
(631
$&61

11.456

1997
0. 85
OB5
0.85
0. 65
D.85

1

0.85

2008
1S.B
22.3

8.1
138.253

$6. 558
t578

$1. 210
7.774

200B
085
0. 65
0. 85
0. 85
0, 65

1

0. 85

1998
6.7
6.9
2.5

58,505

$6, 148
$561
$9(B

10. 376

1998
O. B5
0.85
0. 85
0. 75
D. B5

1

0.85

2009
16.9
24.5

a.s
147, 719

$7, 706
5676

$1.382
9,466

2009
0, 85
0. 85
0. 85
0. 85
o. as

1

0. &5

1999
7.8
8.5
3-i

60.593

$6, 061
$538
»936

10.068

1998
O. B5
0.85
O.B5
0.85
0. 85

1

O.B5

2010
17.8
26.5

9.6
156. 307

$6,989
$613

$1^99
8.589

2010
0. 65
0. 85
O. B5
0.85
o,a&

1

0. 85

2000
B.G
9.9
3,6

77, 253

$5,235
$468
»S40

8, 660

2000
0.85
0.&5
0. 85
0. 85
O. B5

1

o.es

2011
18.B
28.4
10.3

164, 379

$6, 561
$579

$1.424
8, 072

2011
OB5
OS5
0. 85
O. B5
0. 85

1

0, 85

2001
8.7

11.2
4.1

85.2B8

$4.861
$437
W5A

8. 034

2001
0.85
0. 85
O.B5
0.85
0. 85

0. 85

2012
19-7
30.4
11.0

172, 577

S6. 912
$600

$1. 537
B, 198

2012
0.85
0. 85
0.85
0. 85
0.85

1

0.85
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APPLIANCE PROGRAM
FORECAST HIGH

Cum. savings, MWa
Cum. Winter Peak, MW
Cum. Summer Peak. MW

Cumulative No. Homes
Cum. MWH

Utility Cost
Utility Expense
Customer cost
Customer payments
Jobs Compfatad

Lsvslized TRC 23.4
Levelized UC 16.8
UT % 36%

TOTAL
282
47.0
47.0

301,069
246, 813

$61.805
$2, 377

$12.928
$9,033

301,069

Assumptions
Specific cost
Specific yield
Customer cost

Customer paymnl

1991
00
00
0.0

0

0

$0
$0
$0

0

1992
0.0
0.0
G.O

428
18G

$71
$3

($26)
$13
428

1993
0.2
0.4
0.4

4,409
1,909

$663
126

($240)
$119

3, 981

1994
0.8
1,3
1.3

15,335
B.663

$1, 844
$71

($665)
$328

1D.926

1995
1,8
2.9
2.9

34,903
15, 347

$3,382
S130

($f, 210)
$587

19,568

$157 Expense adds r-
B22 De( ovarhead addgf-

$41
$30

5%
30%

1996
55
9.2
9.2

86.432
48,607

$9.568
$368

(t4. 756}
$ 1, 646
51, 528

1997
11.2
(8.6
18,6

152,367
97.B52

$12.843
$494

($7, 005)
$1.978
65, 935

1998
16.7
27.8
27.B

208, 576
145. 882

»11, 613
$447

($e, 738i
$1.686
56.209

1999
21.4
35.S
35.6

251, 897
1B7. 055

$9,583
$369

(S6. 696)
11,300
43. 321

2000
252
42.0
42.0

283, 14B
220,571

$7. 414
$285

($4, 807)
$938

31. 251

2001
27.1
452
45,2

295, 329
237, 579

$3, 146
$121

($2, 332)
$365

12, 181

APPLIAMCE PROGRAM
FORECAST HIGH

Cum saving®, MWa
Cum. Winter Peak. MW
Cum. Summer Paak. MW

Cumulative No, Homes

Cum. MWH

Utility Cost
Utility Expense
Customer cost

Customer payments
Jobs Complelsd

2002
28.2
47.0
47.0

301,069
246,813

$1,676
$64

($771)

5, 740

2003
2B.2
47.0
47,0

301,069
246.B13

to
to

$1,419

0

2004
2B.2
47.0
47,0

301.069
246, 813

$0
$0

$2. 601
$172

0

2005
28.2
47.0
47.0

301, 069
246. 813

$0
$0

$7. 360
$0
0

2006
28.2
47.0
47.0

301,069
246,813

»0
»0

$9,879
$°
0

2007
28.2
470
47.0

301.069
246.813

$0
$0

$8,933
$0

0

2008
2B.2
47.0
47.0

301, 069
246, 813

u

$0
$7, 372

»n
a

2009
28.2
47.0
47.0

301,069
246. B13

$0
»0

$5.703
$0
0

2010
2B.2
47.0
47.0

301.069
246.813

so
$0

$2, 420
$0
0

2011
2B2
47.0
47.0

301. 069
246, 813

so
$0

$1, 289
$0
0

2012
29.2
47.0
47.0

301. 06S
246, 813

»0
$0
$0
00
0
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APPLIANCE PROGRAM
FORECAST MEOH'GH

Cum. savings, MWa
Cum Winter Peak. MW
Cum. Summer P oak. MW

Cumulative No. Homes

Cum MWH

Utility Cosl
Utility Expansa
Customer cost

Customer paymonts
Jobs Completed

Levelized TRC

Lavslized UC

UT%

23-1
16.6
36%

TOTAL
27.7
46.1
46.1

294,986
242,332

$60, 114
$2,312

$12, 220
$8, 850

294, 986

Assumptions
Specific c»st
Specific yeild

Customer cost

Customer pay merit

APPLIANCE PROGRAM

FORECAST MEDH1GH
Cum, savings, MWa
Cum. Winter Peak, MW
Cum. Summer Peak. MW

Cumulative No. Homas

Cum. MWH

Utility Cost
Utility Expense
Customer cost

Customer payments

Jobs Completed

1991
0.0
0.0
0.0

0

0

}G
10
$0
io
0

$157
822
$41

$30

2002
27.7
46.1
46.1

294, 986
242,332

$1.578
$61

($737)
$163

5.385

1992
G.O
0.0
0.0

425
184

$70
0

|»26)
$13
425

1993
0.2
04
0.4

4, 369
1,888

$654
S2S

($238)
$118

3.944

Expense add a r«
Def overhead adder-

2003
27.7
46.1
46.1

294. 986
242. 332

$0
$0

$1.396
so

2004
27.7
46.1
46.1

294,986
242,332

$0
w

$2, 555
«0

1SS4
O.B
1.3
1.3

15, 187
6,586

$1.B15
$70

($659)
$325

10. 818

5%

3CV.

2005
27.7
46.1
46.1

294,986
242, 332

$0
to

$7, 229
so

1995
17
2.9
2.9

34, 537
15, 158

$3,321
$128

($1, 195)
$581

19, 350

2006
277
46,1
46.1

294, 986
242, 332

$0
$0

(9, 674
.o

1936
5.5
9.1
9.1

85,446
48,008

$9. 398
$361

($4, 702)
$1, 527
50,909

2007
27.7
46.1
46.1

294.986
242.332

$0
$0

$8, 701
»0

1997
11.0
18.4
18.4

150.414
96, 566

$12, 576
$4B4

($6, 914)
$1.949
64, 963

2006
27.7
46.1
46.1

294. 996
242,332

$0
$0

$7. 130
$0

1998
16.4
27.4
27.4

205.536
143.800

$11, 311
$435

($6, 632)
$1, 654
55, 121

2009
27.7
46.1
46.1

294,986
242, 332

$0
$0

$5,473

»0

0

1999
21.0
350
35.0

247, 739
184. 148

$9,269
$356

($5. 589)
$1,266
42, 203

2010
27.7
4 .1
46.1

294. 986
242, 332

so
»n

R312
w

2000
24.8
41.3
41.3

277,937
216, 865

$7, 115
$274

($4, 500)
$906

30, 198

2011
277
461
46.1

294,986
242, 332

»0
$0

$1,214
$0

0

2001
26.6
444
44.4

289. 601
233,415

$3,006
$116

($2,273)
$350

11.665

2012
27.7
46.1
46.1

294.986
242, 332

TO
$0
$0
so
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APPLIANCE PROGRAM
FORECAST MEDIUM LOW TOTAL
Cum. savings, MWa 150
Cum. Winter Peak. MW 25.1
Cum. Summer Peak. MW 25 1

Cumulative No. Homes 165, 418

Cum. MWH 131, 743

Utility Cost $37, 135
Utility Expanse $1,428
Customar cost ($2,822)
Customer payments $4.963

165,418Jobs Completed

Lavelized TRC

Levelized UC

UT%

20.4
19.1
45%

APPLIANCE PROGRAM
FORECAST MEDIUM LOW

Cum. savings, MWa
Cum. Winter Peak, MW
Cum. Summer Peak, MW

Cumulative No. Homes
Cum. MWH

Utility Cost
Utility Expensa
Customer cost

Customer payments

Jobs Completed

1991
0.0
0.0
00

0

0

$0
$0
$0
$0

0

Assumptions
Specific cost
Specific ye il d
Customer cost

Customer payment

3.B
6.4
6.4

37,953
33,456

$5,249
t202

($2, 403)

16.842

1992 1999
00 0.0
0-0 0.0
0.0 0.0

420 420

1B2 182

$69 $0
$3 $0

($25) $0
$13 $0

420 0

$173 Expense addor"
796 Dol overhead addar-

(«17)
$30

2002
62

10.3
10.3

52.200
53. 974

$5.096
$196

($2, 608)

14, 247

2003
8.6

14.3
14.3

66,624
75.398

$5.236
$201

($2, BOO)
$505

14,425

1994
0.0
0.0
0.0

420
182

$0
$0
$0
»0

5%
30%

2004
10,3
17.2
17,2

81, 150
90, 382

$4,846
$186

($2, 047)
$427

14. 526

1995
0.0
0.0
0.0

420
182

$0
$0
$0
$0

2005
11.1
18.6
1S.6

95,360
97.589

$1,354
$52

($580)
$433

14,210

1996
0.0
0.0
0.0

420
182

$0
$0
$0
$0

2006
11.9
19.8
19.8

110, 059
103, 857

$1,440
$55

($391)
$436

14, 69B

1997
0.0
0.0
0.0
420
182

$0
$0
$0
$0

2007
12.6
21.0
21.0

125,065
110,337

$1,508
$58

($142)
$426

15.006

1998
00
0.1
0.1
71B
346

$96
$4

(t23|
.a

298

2008
13.4
223
22.3

140, 619
117, 230

$1.664
$64

$896
$441

15. 554

1099
0.2
0.3
0.3

2,531
1,401

$442
$17

($I34|
$54

1,813

2CX)9
14.2
23.6
23.6

155. 982
123,979

$1.608
t62

$2,170
$450

15.363

2000
0.7
1.2
1,2

9.263
6, 199

$i.8eo
$72

($632)
$2oe

6. 732

2010
14,6
24.3
24,3

160. 568
127. 767

$1,553
$60

$3.566
$467

4. 585

2001
1.7
2.9
2.9

21, 110
15, 150

(3,485
$134

($1. 112)
$355

11.847

amiG
15.0
25.1
25,1

165. 418
131. 743

(1, 629
$63

$3,433
»BU

4, 850
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APPLIANCE PROGRAM
FORECAST LOW
Cum. savings, MWa
Cum. WintarPaak. MW

Cum. Summer Psak. MW

Cumulalh/g No. Homes

Cum. MWH

Utility Cost
Utility Expo nss
Cuslomar cosl

Customer payments
Jobs Complated

Leveled TRC 12.0
Levelizwi UC 13.6
UT % 60%

TOTAL
2.2
3-7
3.7

35. 199
19.4G6

$4.417
$170

($1. 481)

35, 199

1891
0.0
00
0.0

0

0

$0
$0
$0

Assumptions
SpBcifre cost

Specilic yeild
Customer coat

Customer payment

1992
00
o.c
0.0

406
177

$6B
$3

1«25)
$1,056

406

1993
0.0
00
00

406
177

$0
$0
$0
w

0

$96 Expense adder-
553 Def overhead adder-

|t4Z)
t30

1994
0.0
0.0
0.0

406
177

$0
$0
to

$12
0

5%
30%

1995
0.0
00
0.0

406
177

$0
$0
$0
$0
0

1996
0.0
0.0
0.0

406
177

$0
$0
»n
$0
0

1997
0.0
0.0
O.Q

406
177

$0
$0
$0
.o
0

1998
0,0
0.1
0.1
662
319

$85
$3

($20)
$0

256

00
0-1
0.1
662
319

»n
w

so
«0
0

2000
00
0,1
0.1
662
319

»0
»0
»0
»8
0

2001
0.0
0.1
0.1
662
319

»0
$0

$52
<n

0

APPLIANCE PROGRAM
FORECAST LOW
Cum. savings, MWa
Cum. Winter Peak. MW
Cum. Summsr Peak. MW

Cumulativg Mo. Homfts

Cum. MWH

Utility Cost
Lftility Expense
Customer coii

Customer payments
Jobs Complated

2002
0.0
0.1
0.1
6S2
319

$0
$0
$0

2003
0.0
0.1
0.1
662
319

«n
«°
v>

2004
0.0
0.1
0.1
662
319

$0
to
»0
0

2005
0.1
0.1
0.1
942
522

«a7
t*

1«24|
$0

280

2006
0.1
0.2
0.2

1, 777
918

$64
12

1«17|
$0

835

2007
0.2
0.3
0,3

3,460
1, 694

$144
$6

$29
$8

1,683

2006
0.5
0.8
08

8, 001
4, 047

$365
«w

($161)
«25

4,5*1

2009
1.0
1.6
1,6

17. 265
8, 613

$802
.3I

($312)
<5Q

9,264

2010
1.7
2.8
2.8

30.386
14,635

(929
06

($403)
»13S

13, 121

2011
2.0
3.3
3.3

32, 685
l7.?ru

$S1d
»35

($323)
$278

2.299

2012
2.2
3.7
3.7

35. 199
19.466

S949
»37

ssrn
or

2. 514
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WATER HEATER CONTROLLER PROGRAM
FORECAST HIGH TOTAL
Cumulative MWa 0.0

Winter peak savings, MW 224.8
Summer peak savings. MW 134.9
Cum. MWH 0
Cumulative penetration 19. 6'Yo

Deferred cost

Expense cost
Customer cost

ESc revenue

Jobs Completed

$57, 437, 783
$75.072.397

$0
$0

199,784

1991
0.0
0.0
0.0
0

0,0%

<0
$0
$0
so

1992
o. c?
0.0
00
0

0,0%

$0
$0

1993
00
0.0
0.0
0

0. 0%

so
$0
$0
$0

1994
0,0
06
0.4
0

0. 1%

$155. 577
$20,006

»0
$0

542

1995
0.0
3.7
22
0

0.4%

$824, 191
$118,795

$0
$0

2, 867

1996
0.0

30.0
18.0

0

2. a%

1997
0,0

B4.4
5o.e

0

8, 1%

1998
0.0

147.8
B8.7

0

14.3%

1999
0.0

209.2
125.5

0

204%

$6, 725, 775 ?)3. 908, 009 $16, 194, 522 $15, 668, 384
(945, 053

$0
$0

23.354

$2.428,333
$0

48, 37G

$3,882,818
$0
$0

56.329

$5, 167. 180
$0
$0

54, 409

2000
0.0

224.8
134.9

0

22.2%

$3, 961, 026
t4. 972. 536

»0
so

13.777

2001
0.0

224.8
134.9

0

22.4%

$0
$4, 794. 806

to
to

0

Levelizod TRC $53.84
LeveHzed UC $53.84
UT% 13%

Overhead adderi

Expanse arfder-
15%
5%

WATER NEATER CONTROLLER PROGRAM
FORECAST HIGH 2002
Cumulativs MWa 0.0

Winter peak savings, MW 224.8
Summarpeak savings, MW 134.9
Cum. MWH 0
Cumufalivs penetration 22.6%

2003
0.0

224.8
134.9

0

22.8%

2004
0.0

224.8
1349

0

231%

Deferred cost

Expense cost
Customer cost

ESc revenuft

Jobs Completed

$0
$4, 794, 806

$0
$0

$0 $0
$4, 794, 306 $4. 794, 806

$0 $0
$0 $0

0 0

2005
0.0

224,8
134.9

0

23.3%

$0
t4. 794. SOe

»0
to

2006
0.0

224.6
134.9

0

22.9%

to
$4. 734, 806

$0
$0

2007
0,0

224B
134.9

0

22.4%

$0
$4, 794,806

to
»0

2QOS
0.0

2248
134.9

0

22.0%

»0
9^.794, 806

$0
$0

2009
0.0

224.8
134.9

0

21. 5%

$0
$4,7Q4,B06

$0
$0

0

2010
0.0

224.8
134.9

0

21. 1%

$0
»4, 7&4,806

«0
so

2011
0.0

224B
134.9

0

20. 6%

to
$4, 794, 506

w

«0

2012
0.0

224,8
134.9

0

20.2%

$0
$4, 794.806

«0
«0
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WATER HEATER CONTROLLER PROGRAM
FORECAST MEDIUM HIGH TOTAL
Cumulative MWa

Winter paak savings. MW
0.0

2128

Summerpeak savings, MW 127.7
Cum. MWH
Cumulative penetratun

Deferred cost

Expense cost
Customer cost

ESc revanua

Jobs Completed

0

18.6%

$54.366.402
$71,085, 230

$0

1991
0.0
0.0
0.0

0

0, 0%

$0
$0
$0
$0

1992
0.0
0.0
0.0

0

0.0%

$0
$0
$0
$0

1993
0.0
0.0
00

0

o.crx.

$0
$0
w

»0

1994
0.0
0.6
0.3

0

0. 1%

$149,977
$19, 249

$0
$0

522

1995
0.0
3.6
2.1

0

04%

$786. 111
$113, 416

$0
$0

2. 734

14.Jan.92
1996

0.0
28.6
17.2

0

2.8%

$901, 961
$0
$0

22,326

1997
0.0

80.4
48.2

0

8.0%

1998
0.0

140.3
84.2

0

14. 1%

$2,311, 320
$0
$0

45,998

$3,683, 383
to
»0

53.280

1999
0.0

198.1
11B.9

0

20.3%

$6,418, 639 $13. 224, 692 $15, 318, 132 $14. 741, 336
$4,888,684

w

$0

51.274

2000
0.0

212.8
127.7

0

22.2%

$3,727. 514
$4.705, 665

«n
$0

12,865

2001
0.0

212.B
1277

0

22.6%

so
$4, 538, 413

so
iO

Lwelized TRC $5385
Levetizod UC »53. 85
UT % 13%

Overhead adder"

Expense adds r-
15%

5%

WATER NEATER CONTROLLER PROGRAM
FORECAST MEDIUM HIGH 20SS
CumulativB MWa 0.0

Winter paak savings, MW 212.8
Summer peak savings, MW 127.7
Cum. MWH 0
Cumulative penatrafkm 22.9%

Deferrad cost

Expense cost
Customsr cost

ESc rovsnus

Jobs Completed

$0
$4,538,413

$0
so

2003
00

212.8
127.7

0

23.3%

to
M.538.413

$0
$0

2004
0.0

212.8
127.7

0

23. 7%

so
$4, 538, 413

$0
»0

2005
00

212.8
127.7

0

24. 2%

$0
$4, 538, 413

$0
to

2006
0.0

212.8
127,7

0

23.9%

$0
$4. 538. 413

$0
$0

2007
0.0

212.8
127.7

0

23.6%

$0
$4,538,413

$0
$0

2006
0.0

212.8
127.7

0

23.2%

$0
$4.538,413

$0
$0

2009
0.0

212.8
127.7

0

22,9%

«n
$4.538.413

$0
$0

2010
0.0

212. B
127.7

D

22. 5%

$0
$4, 538. 413

$0
$0

2011
0.0

212.B
127.7

0

22. 1%

SO
$4. 538,413

to
to

2012
0.0

212.8
127.7

0

21.7%

$0
$4, 538. 413

$0
$0
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WATER NEATER CONTROLLER PROGRAM
FORECAST MEDIUM LOW TOTAL
Cumulative MWa 0.0

Winter peak savings, MW 213.1
Summsr psak savings, MW 127.9
Cum, MWH 0
Cumulative penetrafion 187%

Deferred cost

Expense cost
Customer cost

ESc revenue

Jobs Completed

$54,493.696
$48, 626. 307

$0
$0

189.543

1991
0.0
0.0
00

0

0,0%

$0
$0
$0
$0

1992
00
0.0
0.0

0

0,0%

$0
$0
$0
$0

1993
0.0
0.0
00

0

0,0%

$0
$0
$0
$0

1994
0.0
0.0
0.0

0

0. 0%

$0
$0
so
$0

1995
0.0
00
0,0

0

0.0%

$0
$0
$0
$0

23-Jan-92
1996

0.0
0.0
0.0

0

0.0%

$0
$0
$0
$0

1997
00
00
0.0

0

00%

$0
$0
$0
$0

1998
0.0
0.0
0.0

0

0.0%

$0
w

o

$0

1999
0.0
0.7
0.4

0

0. 1%

$180,165
$23, 124

$0
$0

627

2000
0,0
4,3
2.6

D

0.5%

$941,232
»135, B45

to
$0

3,274

2001
0.0

30.2
18.1

0

3. 5%

$6,652. 161
$947. 403

$0
$0

23. 13B

Levelizad TRC $44. 19
Lavelized UC $44. 19
UT % 16%

Overhead adds r"

Expense addar"
15%

5%

WATER NEATER CONTROLLER PROGRAM
FORECAST MEDIUM LOW 2002
Cumulative MWa 0.0

Winter paak savings, MW 82.2
Summer peak savings, MW 49.3
Cum. MWH 0
Cumulativg panetralion 9.8''/n

Dslsrrgd cost

Expanse cost
Customer cost

ESc revanus

$13, 293, 260
$2,355,084

$0
$0

2003
0.0

142.0
85.2

0

17.4%

2004
0.0

198.4
119.1

0

25.0%

$15,296,883 $14,393,372
$3,721.943 $4,882, 936

$0 $0
$0 $0

2005
0.0

2131
127.9

0

27,6%

$3,736,624
$4,716,700

.o
w

2006
0,0

213.1
127.9

0

274%

$0
$4,549.039

$0
$0

2007
0,0

213,1
127.9

0

27.1%

»n
$4.549,039

»0
$0

2008
0.0

213.1
127.9

0

26.8%

$0
$4.549.039

$0
$0

2009
0.0

213.1
127.9

0

26, 5%

$4.549.039
$0
$0

2010
0.0

2131
127.9

0

26. 2%

»0
$4, 549, 039

w

$0

2011
0,0

213.1
127.9

0

25.9%

to
$4. 549. 039

to
$0

2012
00

213.1
127.9

0

25.6%

»0
$4.549, 039

$0
$0

Jobs Completed 46, 237 53. 207 50,064 12,997 0



WATER HEATER CONTROLLER PROGRAM
FORECAST LOW TOTAL
Cumulative MWa 0.0

Winter peak savings, MW 204.3
Summer peak savings, MW 122.6
Cum. MWH 0
Cumulative panatratkin 1B.O%

Deferred cost

Ex pa nsa cost
Customer cost

ESc revenue

Jobs Compistad

$52.282.238
$16, 265, 329

$0
$0

4, 551

1991
0.0
0.0
00

0

0, 0%

$0
to
so
$0

1992
0.0
00
0.0

0

00%

$0
$0
to

1993
0.0
0.0
00

0

0.0%

$0
»n
$0
$0

1994
0.0
0,0
0.0

0

0. 0%

$0
$0
$0
$0

1995
0.0
0.0
0.0

0

0.0%

$0
to
$0
$0

0

23-Jan-92
1996

0.0
0.0
0.0

0

0. 0%

$0
$0
$0
$0

1997
0.0
00
0.0

0

0.0%

$0
$0
ao
$0

1998
0.0
0.0
0.0

0

0.0%

$0
to
$0

1&99
0,0
00
0,0

0

00%

»0
$0
$0
$0

2000
0.0
D.D
0.0

0

0.0%

so
$0
»0
to

2001
0.0
0.0
0.0

0

0.0%

$0
$0
to
$0

Levelized TRC

Lawlized UC

UT % 18%

$30,64
$30. 64

Overhead adder-

Expanse addar-

WATER NEATER CONTROLLER PROGRAM
FORECAST LOW 2002
Cumulath/e MWa 0.0
Winter peak savings, MW 0.0
Summer peak savings, MW 0-0
Cum. MWH 0
Cumulaliva pB nstfation 0.0%

Defarrad cost

Expense cost
Customer cost

ESc revanue

Jobs Completed

$0
$0
$0
$0

15%
5%

2003
0.0
0.0
0.0
0

0.0%

$0
$0
$0
$0

2004
0,0
0.0
0.0

0

0.0%

»0
$0
$0
so

2005
0.0
0.0
0.0

0

00%

$0
$0
$0
$0

2006
0.0
o.a
0,5

0

0. 1%

$214,291
$27. 504

$0
$0

745

2007
0,0
5.0
3.0
0

0. 7%

$1, 094, 211
$158, 328

$0
$0

3. 806

2008
0.0

30.8
18.5

0

4. 5%

$6,624, 561
$959,479

$0
so

23, 042

2D09
3,0

80.9
48.5

0

11.6%

$12, 815, 590
$2,307, 091

$0
»0

44, 576

2010
0.0

138.0
82.8

0

19.8%

$14,620,562
$3.608, 579

>0
10

50. 654

2011
0.0

191.0
114.6

0

27. 3%

$13, 518, 215
$4, 687. 594

w

»0

47, 020

2012
0.0

204,3
122.6

0

29. 1%

$3,394,809
$4.516,754

to
so

11.808
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PACIFICORP
CONSERVATION SUPPLY CURVE PROJECT

TECHNICAL DOCUMENTATION





SUMMARY

PacifiCorp^ initiated a project jo define conservation supply curves for plannins
SUIP?ses.durm?_RAMPP:L. The ba"c methodologY;bufids onsuppFy ra'^v'es"

by tBe^ Northwest Power Planning Coun°cil. -lFor" the cuircrtRAMPP-
Y; the supply cwve. shsvs been updated to reflect-Pacrfic's'~service"territ

ig stock. This document details plannmg assumptTons and
methodology.

TTie supply CUTWS are designed for easy maintenance and transparent
assumptions. They are produced with a series of linked" LOTUS"! 23"
spreadsheets. Since PacifiCorp territory covers a range of states and climates.
there. are a lar^e number ̂ of sheets " aBout 400, _The°m6deTis'fess"comD'Ucate(

it sounds because of the modular nature of the spreadsheets"''It"is"easv"tol
a portion of the data without redoing aU the calculations"

The supply curves estimate the technical potential for conservation. This is a
.

number^It. isintended to rcflect the physical" possibifitiei"of"consen'"ation
measures, without considering marketing limftations1. The'constramts'of'
marketing wiU reduce the amount of conservation that cm be"rea"irstK

?y programs^ The spreadsheets can also be used to'es'timate"
programmatic potential, if penetration rates arc specified.

It^is assumed that the forecast _is based on a "frozen efficiency" assumDti(
ay curves can be used to estimate the amount ofbacfc^

^miservation or;'gravity'; that^ customers would be expected~toDdo"orTtheir own.

ground fs based on the assumption that a 60%'implicit'discount'rate
th-e customer's barriers. Under this assumption tfiet'amount"'of"

cground conservation is large only in commerual sector,~where savings arc
expected to be low-cost.
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1. COMPANY BACKGROUND

Historic sales infoimation is Usted in Table 1 and Table 2 for 1990, the most
recent year with full data available. Industrial customers account for the largest
amount of sales, with commercial and residential splitting most of the rest.
Utah has a large and diversified industrial base. In the Northwest, Oregon
accounts for about half of sales. Wyoming is also a strong region, based on
mining and petroleum.

Goal 78%

NuQlsar 0%

PurohasoB 1

Hydro 8i6

Electricity Sources In 1889

Industrial 47ii

Other 2<6

OommBrda] 24%

RasldBntlal 27«

Electricity Sales In 1989

Figure 1 Sources and Sales



Table 1 Number of Customers

NUMBER OF CUSTOMERS

COMMERCIAL

INDUSTRIAL

IRRIGATION

OTHER

TOTALS

COMPANY OREGON WASH. IDAHO MONT. WYOMING IDAHO WYOMING UTAH PPL UPL

(P) (P) CALIF. (U) (U) TOTAL TOTAL

RESIDENTIAL 1. 054. 454 350. 373 87, 454 7, 236 24, 433 81,790 29, 809 35, 577 8.998 428, 784 581, 095 473. 359

140. 302 52. 413 12. 613 1. 452 4. 523 15. 555 6, 122 4, 667 1, 747 41, 210 92, 678 47. 624

11, 548 1, 833

9.929 3,638

2, 639 352

5U

2, 630

121

111 150

48

38

2.005 118 793

298

114

806 1, 533

88 86

360

13

53

5, 664 4, 731

955 7. 428

1, 778

6,817

2, 501

722 1, 917

1. 218. S72 408. 609 103, 332 8, 816 29, 192 99, 762 36, 943 42, 656 11, 171 478, 391 686, 654 532. 218

% OF TOTAL 33.5% 8. 5% 0. 7% 2. 4% 8. 2% 3.0% 3. 5% 0.9% 39.2% 56.3% 43. 7%



Table 2 Historical Company Sates

CUSTOMER SALES (MWh) 1989

COMPANY OREGON WASHINGTON IDAHO (P) MONTANA WYOMING CALIFORNIA IDAHO (U) WYOMING UTAH

RESIDENTIAL

COMMERCIAL

INDUSTRIAL

OTHER

TOTAL

10. 765. 28t 4. 360, 171

8, 803, 028 3. 181,426

18. 877, 758 4, 152,028

699. 825 44. 190

39, 145, 892 11. 737. 815

1, 296, 442

964, 376

910, 485

7. 426

3, 178, 729

96,309 281.396

59.017

57, 625

727

213.678

201, 008

302, 050

2, 178

786,632

669, 850

787, 383

4, 151, 482

11, 388

6, 620, 103

330, 666 522, 934 81,923 3, 125.590

191, 237 174, 997 83.998 3, 159, 586

180, 774 2, 118, 579 1, 789, 758 5. 214, 977

2, 292 1, 77) 1, 526 628, 327

704, 969 2,818, 281 1. 957.205 12, 128.480



1. 1. Sector Definition

Commercial and industrial sectors were subdivided based on the fqUowmg
groupi ngs. The VMS number is used by Market^ssessment Services to

fdenfify "the market Segments. .Notice that the C/T/U, Services^ and Other Health
were treated as small office buildings and combined with the Office category.
The Other category for_industrial sectqr includes all other segments not
previously identified. Recognize that industries in these segments are not small
merely because the segment is not explicitly identified.

VMS Commercial Segment SIC Codes

10 Office
1 me. Comm/Trans/Util

11 Services

9 Other Health
3 Retail
2 Grocery
6 Lodging
5 Warehouse
4 Restaurant & Fast Food
7 School
8 Hospital

12 Other Structures

4310-20, 6010-7010, 9000-10000
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

Industrial Sector

Oil & Gas
Minin;
inc. Coal

Vermiculite
Uranium
Bentonite
Trona

Food Processing
Lumber
Pulp and Paper
Chemicals
Petroleum Refining
Primary Metals
Pipelines
Other Manufacturing

1.2. Financial Parameters

SIC Code

13
12, 14, 109-147
12'
14
109
145
147
20
24
26
28
29
33
46

Costs were computed m real terms to avoid the complexities introduced by
various inflation' assumptions. The primary comparison of measures is on the



basis of their levelized lifecycle cost in mills/KWh. This avoids concerns about
differing lifetimes. There is some problem if certain components have one
lifetime* and other components have another. In this event, we must calculate an
effective present value "of the installation cost, taking into account replacement
costs. Tliis procedure needed to_be applied m only'B few cases, such as
calculating the present value of O&M savings.

The financial parameters used were as follows:

Discount Rate

Company's post-tax cost of capital - 9. 54%

Inflation, DRI 20 year forecast - 5. 1%

Effective real discount rate

1 + r
+ 1

- 1 = 4. 22%

The discount rate assumes a real cost of capital close to that used by other

regional planners. Bonneville and theNPFC use 3% real as a societal discount
rate. The capital recovery factors (CRF) are compared below:

CRF @ 3%
CRF @ 4. 22%
Relative increase

10 year 30 year 70 year

. 1172 . 0510 . 0343

. 1245 . 0594 . 0447
6. 2% 16.5% 30.3%

1.3. Capacity Savings

TTie supply curve spreadsheets arc established strictly to^accqunt for energy
savings. ' However, 'the Energy Conservation Measures (ECM's) usually provide
the additional benefit of capacity savings as well; The amount of capacity
benefit depends on the type of measure' and its likelpi ood of contributing jiurinj
times of system peak. For example, commercial lighting measures wiinikely 6e
in effect during system peak and will provide signfficant demand savings. On
the other hand7 residentfal weatherization has a much lower impact on peak.
This is because the size of the residential furnace Js not changed - it still comes
on with a demand spike on a winter's morning. The duration of that spike is

less and so there are demand savings, but the relative impact is not as large as
the energy savings. Assumptions about capacity savings'will be documented for
each market segment. _However^ the results in terms of capacity savings will be
listed primarily'in the Program Documentation.

Capacity calculations often rely on the Conservation Load Factor. Peak savings
can be computed from the relation:

Peak Savings (kW) = Ener Savin s kWh No. of hours
onservation oa actor



The peak impacts of interest are January and August representing winter and
summer pealcing. To calculate the peak savings, -it is also necessary to estimate
the energy savings relevant to that particular season. However, the supply
curves are based'on annual energy savings. To adjust for savings in a~ specific
month, it is necessary to apply a~"season'ality^cto-r" defined as "the fraction of
annual saymgs that occur within the mpndL' This process is used for estimating
commercial sector savings as described in Section'4. 3.

2. RESIDENTIAL SECTOR - SPACE HEATING

2. 1. Prototype Selection

For space heating, die residential building stock, both existing and new, is
allocated to a set of prototype homes. There are^ three single family (SFD)
prototypes, one or two manufactured home (MFD) prototypes and one
multif^mily prototype^ These prototypes axe taken 1'rom the planning models of
the Northwest Power Planning Council. The basic methodology relies on the
assumption that only three prototype homes can serve to_represent all the
residential stock. The homes have been modeled using SUNDAY over a range
of different UA values^ In the region of interest, the modeled energy usage
appears to be a linear function of-UA. Hence, the slope and intercept listed in
tRe data sheet. The linear format simplifies energy calculations since one has
only to multiply delta UA times slope to obtain the change in energyusage.
Non-linearity (foes creep m as the UA becomes small (around 200 TBTU/Krdeg
F). Such a small UA ij^unlikely to be encountered except perhaps in smaU
manufactured homes. The existing stock is slowly decre'asihg due to a smaU
demolition rate. Our breakdown of the housing stock, as an example, is:

Fraction of Fraction of
Existing Stock New Stock

Residential
Small SFD
Medium SFD
Large SFD
SmaU MFD
Large MFD
MuRifamily

. 170

.251

. 191

. 200

.
187

. 258

. 125

. 118

. 113

. 187

.
199

2. 2. Calculation of Building UA

For existing buildings, UA values were calculated based on survey infpnnation
regarding existing insulation levels and the retrofit U values developed by
Bonnevffle. This leads to some comjilications because the UA values used by
Bonneville were empirically derived^ values for different insulation measures.
As a result, the incremental R changes are not strictly additive. Thus, for
example, an empty ceiling (no insy&tiqn) has a U value of 0.285 or an_R value
of 3.5. One might expect that adding R-38 insulation would raise the jl value to
R-41. But this Is not the case. Bonneville uses a final U value for a R-38
ceiling of 0.039 or an R value of 25. 6. The difference represents empirical



aiao^lap^oansrctrofit basis with attendant voids' SaPS and °Aer

Mla^u"ulaticln-Yalues_arc used based^n whatever survey infomiation exists
J±medAem^whm^

.

!.n^h^attached. worksheets- 6icrementaT'ch~mg^s''m' UA are'"shOTma?olr11
^^Tn ^r%eJ'^TlbfJlcoImreTATie aA6me^u^^^^^Ksi"i^ii;ljj;^SSa f!!&lf»
ffT»m£SS:ISSl ^s^Tg)^ =rc

^u, '7^nd^ foLorcg5ILZOn^ln c°mes from (he Oregon Departm_ent of
^yc (,^,uiuH^su.rve^ 5f-Prc_1?79 housing conducted'6'yBar^ley'HasIi'cher.Kns^ple ZasT^ifo<^nek-'^nA'§^rT^^^

{._ Instead^values fqr. Zqne.2-werec6mputed"from'miSubl^
Ho.oiR^er. £onse^a^n7rojecf(HRCTTd^
retrofit conditions in Hood River was'assumed"to'rcpresen?Zo'n'e'sl 2'ltmd1 ^
Ihe amountof^mterim_stock for^the^period^980-1987 is known from historic
datai:^In. In?st-arca'this is a-rclativeirsmaJl^amount"beca^eu^conoumic"
^& hSIen.oLmco^rageAn?wconstm^^^
^k.vfronm^e. to^m^^en^raniel?rom^^^^^^

.
to. abo*UL16%m_Idahb- .. The UA values were'adjusted"byasTum'mTthat

new»construc. tion_conformed wlth new energy ;efficiencyJ ~codss"J TTiTs'is'"^
o^mKtw^mptionbu^w^have^y^^^^
^otu^ohten foco^tmction^J°Must^A7^
ixistog ho.usJn^^tock-was_erouPedmto"bm^'r^ A
s^lv a,rmlto^recmfconst^

dto. Ae:h_i^hest b^to rc&rcsent Aeeffec~t'of recent "c^
a^grc§ateJnsulatlon'le7eL Thus' lr20%^of the homes h'adno'w'aU' m'sulia'tiuon in
ffl.eolaer-. P?Pulation of homes, aiid~8% of'the"populationureprcsMiate re^S1
^^mictl??fe. ltJaLassumed tfaat, aJotal_of 8?%l.arc mA'efulfy'insulated bin

% ot the current stock have no wall insulation.

FOT. newconstrK,ction' building UA values were taken from the Council's
Spreadsheets. Theyjepresent\synthesis of recent'work~"c6nducted'
ionneville and the Council staff.'

2. 3. Climate Zones

Some of the states span more than one climate zone. The homes were
apportioned to zones' using the foUowing fractionsY

Oregon Zone 1 0. 8512
California Zone 1 0. 8587

Oregon Zone 2
Calffomia Zone 2

0. 1488
0. 1414

2.4. Calibration of Model to Historic Sales

Calibration of the existing building stock model to base year sales proceeds as

7



1. Estimate amount of residential sales due to space heat consumption.

Note that, unlike the Northwest Power Plannmg^Cpuncil^NPPC^the^Cgmpan^
in^tudes"'th^TOnsumpti6n~of customers with partial wood heat. _TTiis^^
mos't"ofour resTdentfal customers live m smaU town or rural areas.
to have a wood stove and obtain some space heating from it.

-adjusted residential sales and average^ spare_hea^t
Farc"s"hownJ beioJv"The estimate of, space heat is_denYe^dfrom^wo

^u'rcTs.t'UOne"source"i's titeBase Load^study, Thfs study looks_at^ajhree-^ay^
"of "to'tal consumption for electric/gas/wood Heated customers.

this'romparison'an estimate'is derived for electric space
contnbufion of wood heat to space heating.

The second source is a conditional demand study. In this study^consumption is
analvzed'for''a-sample of customers where appliance saturations have
detemuned". ' Dummy variables are assigned'for the presence of varioy^
Wpiiances"andconsumption-is regresse'3. against fee'explanatory vanables.
Se'sute~6f the~method are shown "below in^Table 3.

The conditional demand model, is the preferred method for disaggrcgating^ space
and water heating. Its application for'other appUances can^beprot
b'erauTeTt tmdsTo pTck'u^otherconsum^tion^h^con-elate^s^
^pfiantcet ^yxTPie"&rconditron^l^md^mode^^^ £lghJ^^ ^La
h^rtubTprobably"bec^use~of other consumption^ssociated with the income

and demographics associated with hot tub owners.

2. Adjust prototype models to agree with actual usage.

Table 3 Existing Residential Space Heat

ACTUAL CONSUMPTION, WEATHER ADJUSTED

OREGON WASH

AVERAGE KWH/CUSTOMER 12466 14990

AVE. SPACE HEAT 4772 6718

ELECTRIC SH SAT% 48% 54%

4794CD MODEL SH EST. 4592 6237

OREGON WASH

BASE LOAD STUDY 5180 6718

ELECTRIC SH 6247 8348

SH WITH WOOD 4070 3553

WOOD ADJUSTMENT % 34.8% 57.47,

CDM TOTAL KWH 13194 15432

SFD 13932 16244

MF 9846 11051

MH 132B7 16391

IDAHO

1338S

6000

57%

5227

IDAHO

57.4%

13545

14135

11138

13287

MONT

11714

5175

42%

6123 4209

MONT

8672

9593

8219

14.3%

12857

13164

12006

12226

WYOM

8624

5877

19%

5256

WYOM

8023

8651

7586

12.3%

9963

10593

8731

8035

CALIF

11022

3000

53%

5548

CALIF

3321

6391

2185

65.8%

13167

14163

9488

12257

UP&L

UTAH IDAHO

7201 14491

3632 8000

14% 49%

UTAH

8436

-11. 0%

7226

7827

5411

7406

IDAHO

18.0%

11804

13565

5411

7406

WYOM

9066

5167

25%

WYOM

8241

9256

5411

7406

8



Table 4 Adjustment to Engineering Estimate

SPACE HEATING ESTIMATE

OREGON

ALL STOCK AVERAGE 8952

SFD AVERAGE 9709

S 5195

M 8243

L 12822

MF 5389

MH 9203

WASH IDAHO MONT WYOM CALIF UTAH IDAHO WYOM

9194 913S 8929 9279 8392 8909 9410 8903

10026 9947 3310 10047 8921 10042 9S84 10042

5387 53S7 6085 5589 5193 5387 5387 5387

8556 8556 9627 8867 8240 8556 8556 8556

13302 13302 10983 12632 12616 13302 13302 13302

5496 5496 5560 5515 53SS 54S6 5496 5496

9198 9199 10983 9719 9202 9199 8199 9199

RATIO AVERAGE SH/CDM ESTIMATE

CALIBRATION ADJUST. 1. 0000

ENGINEERING ESTIMATE > AVERAGE SH

ADJUSTMENT OREGON

0. 8999 1. 0000 0. 7365 1.0000 0, 8005 1.4226

WASH IDAHO MONT WYOM CALIF UTAH IDAHO WYOM

ALL STOCK AVERAGE 46. 7% 26. 9% 34.3% 42.0% 36. 7% 64. 3% 59.2% 15. 0% 42. 0%

The prototypes are modeled with computer sunulation referred to the
engineering "model. This model oyerpredicts actual consumption for'a varietv of
^asons. ^Ihe engineering model does not consider tiie partfal use of wood heat.'

simulations arc run For one city - Portland for Zone 1. It is not surDrisu
^the results differ from actual consumpdon in another town, for example

Medford. Consumption is influenced by economic elasticity choices. That is,
rcsidents^of an^unweatherized house may chose to operate die house to a lower

e^gree^ of comfort than^assumed^m the engineering models b-ecause'they~caimot
igher energy bills. FinaUy, the protptypes"may not exactTy match'actual

ig stock. For all these reasons, an adjustment is expected.

TTie downratmg adjustment is^shown^ m Table 4. For example, in Oregon
ig is reduced "by about 40%. 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 prototype mismatch.

There^ is a policy issue of whether and when to include this factor in societal
planning. If the deratin^ factor represents substitution of wood heat, consumers
are stilFreceiying Ae full benefit of space heating. By this argument, 'the
downrating should not be considered when estimating the fuU benefit to society
of the energy savings. However, for this study, the ffownrating adjustment was
applied an J savings" benefits reduced since it was felt that the adjustment is
primarily due to modeling uncertainty. It should be noted that tfie NPPC
derives an adjustment of about 30%. ' In their modeling, that adjustment is
primarily due to economic elasticity.



Table 5 Projected Residential Space Heat

RESIDENTIAL ENDUSE DISAGGREGATION

CURRENT SPACE HEAT CONSUMPTION - EXISTING STOCK

OREGON WASH IDAHO MONT WYOM CALIF UTAH IDAHO WYOM

ALL STOCK AVERAGE 4772 6718 6000 5175 5877 3000 3632 8000 5167

SFD AVERAGE E323 7533 6250 5373 6377 3110 2755 3408 3S19

S 3712 561B 4060 4371 5496 1835 1638 5675 2330

M 4415 5861 5579 4485 5128 2643 2327 8064 3310

L 6766 9760 7863 6823 7644 4759 3620 12545 5150

MF 2795 3731 4401 3734 3819 2246 5442 2354 7742

MH S 4194 5944 6603 5869 5677 3329 7406 4719 10536

WITH DECREASING TREND IN WOOD USAGE

YEAR 2011 SPACE HEAT CONSUMPTION - EXISTING STOCK

OREGON WASH IDAHO MONT WYOM CALIF UTAH IDAHO WYOM

ALl STOCK AVERAGE 5449 7529 7722 5564 6159 4697 3632 8568 5436

SFD AVERAGE 6172 8555 8369 5822 6717 52G1 2755 10102 4265

S 4092 6066 5112 4602 5620 3148 1636 6053 2450

M 5176 6S44 7373 4977 5461 4731 2327 8665 3632

L 7883 11059 10767 7374 B072 7711 3620 13478 5600

MF 2880 3747 4558 3825 3863 2423 5442 2408 77B6

MH S 4659 6578 8083 6294 5940 4419 7406 5000 10785

Since part of the adjustment may be due to the use of wood heat and since
wood fieat is expected to decline, projected space heating should show a slight
increase for existing buildings. A projection including some decrease in wood
heat is shown in Table 5.

of this adjustment_factor is particularly problematic when applied to
new MCS construction. The Council found good'agreement between tHur
engineering estimates and econometric estimates for new constmction. Thus,
th-ey"took So correction for "amenities". For PP&L, ^ie adjustment is thought to
represent a variety of climatic and fuel use factors. Thus^ half the adjustment
factor (after removal of heat pump usage) was applied. This results in a^lwyer
estimate for MCS savings, by about l2%, when compared to the Council. The^
basecase for 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 imprpves, "the Utah basecase will need to be upgraded to^ represent
more'efficierit buildings. Estimates for new residential space heating" are shown
in Table 6.

2.5. Takeback Adjustment

The modeling assumes that homes will continue to be operated under the same
conditions (Standard Operation Conditions) regarding thermostat setting, room
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Table 6 New Residential Space Heat Estimates

ENGINEERING MODEL NEW STOCK. 85% MCS IN fW

OREGON WASH IDAHO MONT

ALL STOCK AVERAGE 6468 10179 10146 11838

SFD AVERAGE 6866 10&47 10901 12676

S 5184 8267 BS67 8838

M 5992 10071 10071 116S9

L B308 12664 12864 15349

MF 3030 4931 4931 5884

MHS 5562 9069 9069 10477

L 10020 15429 15429 18241

WYOM

17697

20571

14610

20741

22727

5129

13062

20982

CALIF

6105

646S

5184

5982

8306

3030

5562

10020

NOMCS

UTAH

17708

20738

14610

20741

22727

5129

13062

20982

IN UT. WY

IDAHO WYOM

19611

24180

1716B

24036

26654

6116

13392

10671

10862

8267

10071

12864

4931

9069

15429 24647

SAME ADJUSTMENT FACTOR IN UT, WY

NEW CONSTRUCTION OREGON WASH IDAHO MONT

ADJUSTMENT FACTOR 23. 3% 13. 5% 17. 2% 21.0%

SFD 22. 6% 12. 4% 18. 6% 21. 1%

S 14. 3% -2. 1% 12. 3% 14. 1%

M 23, 2% 15.2% 17, 4% 26.7%

L 23. 6% 13. 3% 20. 4% 19. 0%

MF 24. 1% 16. 1% 10. 0% 16. 4%

MH 27. 2% 17. 7% 14. 1% 23. 3%

27. 2% 17. 7% 14. 1% 23. 3%

WYOM

36.7%

36. 5%

1. 7%

42. 2%

39. 5%

30. 7%

41.6%

41. 6%

CALtF

32. 1-fe

32. 6%

31.4%

34, 0%

31.4%

29, 2%

31. 9%

31. 9%

UTAH

59.2%

72. 6%

69. B%

72.8%

72. 8%

1.0%

19.5%

19. 5%

IDAHO

7. 5%

2.4%

-2. 7%

2. 9%

2. 8%

2B.B%

24.4%

24.4%

WYOM

42.0%

61. 0%

56. 7%

61.3%

61. 3%

-40. S%

-14. 5%

-14. 5%

closure, fuel choice, etc. This clearly not the case with real inhabitants. Actual
savings are^less dianthe engineering'estimates due to a variety of consumer

amenity takeback" choices. It is as if the consumers choose to take some
sayings in the form of increased comfort rather than increased savings. "Tlie
planner has a choice of treatment 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 more expensive.

(2). One can use the engineering estimates of savings without applying
downrating. The increase_or rebound in usage woul3 be treated as an mcrease
in the demand forecast. This method does not penalize conservation for
customer's usage. However, it may fail to reflect uncertainty and modeling
error in the engineering estimates.

(3). One can develop an ecpnometric model to estimate rebound in usage as a
function of biU reductions; that is, apply price elasticity. This assumes that one
knows price elasticity, which is often'not'the case.

In our study, we^chose^option (2) in calculating supply curves based on Total
resource Cost (TRC). However, provision for a ddwm-ating factor has been
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included in the model. The downrating has been included in estimates of the
utility's programmatic cost.

2.6. Solar Access

Solar access is an important low-cost resource which is often overlooked in
utility_planning. The methodology for evaluation is based on fliat developed by
ODCiE'for the'Metropolitan Solar'Access Study in the Portland Area. THe
prototype homes were evaluated for space heatmg energy requirement using the
WATTSUN computer program. The critical Earameter"is^alignment; that is-,
orientation of the house along an east-west_axis so that a long side faces south^
Scenarios rely on actual survey data from Portland to specify" current practice for
alignment, shading and window placement. The basecase scenario assumes that
homes are constructed 55% in north-south aligmnent with 40% shade and 45%
in east-west alignment with 22% shade. Win3ow 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. TTie 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 are listed as two separate
measures for new single family constmction. There may be additional benefits
to solar access, incluiTmg infiU benefits to existmg housing and^encouragement
of solar design and water heating. These benefits are more difficult to quantify
and were not assessed.

2. 7. Energy Conservation Measures (ECM s)

The delta UA values and cost were originally taken from the Council's
spreadsheets. Cost data for some measures were updated based on results from
?acifiCorp's multi-family weatherization program as documented by Portland
Energy Conservation, Inc. It should be notea that the delta UA values are not
base^ on strict engineering calculations. The Council used empirical values
developed by BqnneviUe. "They are supposed to represent actual values
achieved in the field, taking into account voids m 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 interpolating between the points the Council used.

A few 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 calculated measure. In this case, there were some estimates
from Hood River for the annual energy savings. This number needed to be
divided by the regression slope (fuel Tactor corrected) to determine the
equivalent delta HA. This value is used in the spreadsheet even though the
measure is not, strictly speaking, a measure that affect the envelope UA.

2. 8. Residential Spreadsheets

12



Examples of the residential spreadsheets foUow for Oregon, Washington
Montana and Utah as representative states. Figure 2 shows' an estimate of
potential savings^ relative to existing stock space heat consumption. Figure 3
shows the same information by^ state. Figure 4 shows an estimate of ti&e
potential savings beyond code for new constmction. Figure 5 summarizes the
same information by state.
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RESIDENTIAL WEATHERIZATION
Existing Stock Space Heat Consumption

Savings Potential 27% of Sales in 2012

Segment

Slngl* Family

Manufactured Home

Multlfamlly

0 20 40 80 80
Aiwrag* Maaawtf

^ Potential Savlnga

Figure 2 Existing Residential Savmgs
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RESIDENTIAL WEATHERIZATION
Space Heat by State

Existing Stock in Year 2012

Stain

Oregon

California

Washington

Idaho PPIL

Idaho UPILL

Montana

Wyoming PP&L

Wyoming UPtL
Utah

0 20 40 60
Average Meflawatf

^ Potantlal SavlnBa

Figure 3 Existing Residential by State
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NEW RESIDENTIAL SECTOR
New Space Heat Medium High Scenario

Savings Beyond Code 30% of Sales In 2012

Sagment

8FD

MH

MF

20 40 60 80 100
Ausraa* MBgawatta

120 140

^2 Potantlal Savlnga

Figure 4 New Residential Savings Potential

NEW RESIDENTIAL SECTOR
New Stock Space Heating By State

Savings Beyond Code in 2012

State

Oregon

California

Waahlnaton

Idaho PP&L
Idaho UPtL

Montana

Wyoming PP&L

Wyoinlng UPIL
Utah

20 40 BO 80

Awraga Mea«»mtf

^ Potential Savlnga

Figure 5 New Residential Savmgs by State
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET. SINGLE FAMILY HOMES

2012

SOURCE OF DATA FOR SPREADSHEET-

DATE OF RUN:

28-Jan-92

1204 NUMBER OF HOMES IN SECTOR MATCHING PROTOPf'PE

57% FUEL FACTOR

30% TAKE-BACK FACTOR

-5841. 02 ENERGY USE CONVERSION CONSTANT (KWWYR)

51. 91071 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))AFR

STATE

ZONE

VINTAGE OF HOUSING

PROTOTi'PE SIZE (SQ. FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

MONTANA

3

EXISTING

850

4.22%

5. 10%

O.CKI%

4. 22%

954%

CONSERVATION MEASURE:

BASE CASE

WALLS RO?R11

WALLS R3>R11

F1 FLOOR RO>R19

F2 FLOOR R11>R19

C1 CEIL RQ>38

C3CEILR15>R3fl

C3CEILR20>38

C4 CEIL R37>38

C5 CEIL RO>R49

C6CEILR15^R49

C7 CEIL R20>R49

CBCE1LR37>49

C3 CEIL R38>49

W1 WIND SG>STORM

W2WINDPART>STRM

W3WINDOG>CLASS33

W4 WIND SG?CLASS 33 AFT W1

ACH . 6>.S

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

UA

(BTU/F/H)

389.00

372. 80

369.56

345. 0B

343.81

341. 72

340.30

339. 77

339.76

337. 57

325. 71

319. 72

318.71

315. 92

295.05

2B9.47

275, 94

261.50

249.26

239, 18

217.46

205. 73

DELTA U/A

(BTU/F/H)

85.25

32.40

76, 50

14. 11

209. 10

35.60

13.09

1. 36

21905

45, 60

23. 04

11.31

9.95

5640

31.00

30.08

30.08

12, 24

11.20

28. 9G

15.63

FIRST

INCRMT.

COST($)

518.40

518. 40

408.00

408. 00

5B6.50

501, 50

467, 50

357. 00

739. 50

654, 50

620.50

501. 50

399. 50

658. 00

362.00

1498.00

840. 00

120.00

300. 00

2075. 00

147. 00

MEASURE MEASURE PENETRATION

LIFEfYRS) ACCEPTANCE RATE

50

50

50

50

50

50

50

50

50

50

50

50

50

30

30

30

30

10

30

15

15

19%

10%

32%

9%

1%

4%

4%

1%

1%

26%

26%

9%

28%

37%

18%

45%

48%

100%

90%

75%

75%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

6243

5997

5936

5549

5529

5496

5473

5465

5465

5430

5243

5148

5132

5088

4758

4670

4456

4228

4034

3875

3532

3346

SAVINGS

(kWWYR)

256

51

387

20

33

23

0

0

35

187

95

16

44

330

88

214

22B

193

159

343

185

CAPITAL

RECOVERY

FACTOR

0.04B

0. 048

0.048

0.04B

0. 048

0. 048

0.048

0.048

0. 048

0. 048

0. 048

0.048

0. 048

0. 059

0. 059

0.059

0. 059

0, 125

0. 059

0.091

0. 091

VARIABLE

LEVELIZED

COST

(MILLSflW/H)

0.000

18. 602

48.945

16.315

88.455

8. 580

43.083

109. 252

803.002

10.327

43. 907

82.385

135. 643

122. 823

43.854

43. 895

187. 198

104. 971

77. 326

100. 686

414.089

54. 350

MEASURE

SAVING

(MW/YR)

0.000

0, 035

0.007

0. 053

0. 003

0.005

0.003

0.001

0. 000

0.005

0.026

0. 013

0. 002

0. 006

0.045

0. 012

0.029

0.031

0.027

0.022

0. 047

0,025
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FOR THE YEAR

2012

DATE OF RUN;

28.Jan.92

CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

1625 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

72% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET-

STATE MONTANA

ZONE 3

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SO. FT.)

30% TAKE-BACK FACTOR

-7181, 25 ENERGY USE CONVERSION CONSTANT (KWH/YR)

52.8951 ENERGY USE CONVERSION SLOPE (KWHI/(BTU/F/H))/YR

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R6>11

Ft FLOOR RO>R19

F2 FLOOR R11>19

C1 CEIL R8>38

C2CE)LR13>30

C3 CEIL R21>38

04 CEIL R37>38

C5 CEIL R8>49

C6CEILR13>49

C7CEILR21>49

C8 CEIL R37>49

C3 CEIL R3B>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS 33 AFT W1

ACH . 6>.5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

UA

(BTU/F/H)

563.00

545. 78

542. 75

49233

48733

4B0.72

470.29

4G9. 32

489, 25

46270

452. 16

45105

450,74

448.40

437. 55

418.89

39076

37264

353.20

343. 12

208, 05

27042

DELTA U/A

(BTU/F/H)

132. 44

12-13

112. 05

23. 65

64. 67

47.39

19. 58

2, 16

72. 77

5549

27. 67

10, 24

8. 10

B3. 44

B0. 20

47, 68

47,68

19.44

1120

73.42

23. 50

FIRST

INCRMT.

COST($)

5BG. 38

545.94

648. 00

594.00

931. 50

B64. 00

742. 50

607. 50

1174. 50

1107.00

985. 50

702. 00

634.50

1043. 00

752. 50

2375. 00

1332. 00

120.00

300.00

2075.00

147. 00

MEASURE MEASURE PENETRATION

LIFEfYRS) ACCEPTANCE RATE

50

50

50

50

50

50

50

50

50

50

50

50

50

30

30

30

30

10

30

15

15

13%

25%

45%

19%

11%

22%

5%

3%

9%

19%

4%

3%

29%

13%

31%

59%

38%

100%

90%

75%

75%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWhWR)

6418

8237

62C6

5675

5628

5553

5443

5433

5432

5363

5252

5241

5238

5213

5099

4903

4607

4416

4212

4106

3527

3341

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

SAVINGS

(kWhftr R»

181

32

530

47

75

110

10

1

69

111

12

3

25

114

196

296

191

204

106

579

185

CAPITAL LEVELIZED

RECOVERY COST

FACTOR (MILLS/KWH)

O. CXX)

0. 048 20.359

O.CMfl 206.959

0. 048 26. 593

0.048 115493

0. 048 66. 234

0.048 83.B35

0. 048 174. 375

0. 048 1293. 2BO

0. 048 74, 217

0. (M8 91.735

0. 048 163. 775

0. 048 315. 237

0.048 360.202

0. 059 70.630

0. 059

0. 059

0059

0. 125

0. 059

0091

0.091

70.630

281. 454

157. 851

73.186

151.350

245. 525

54. 350

4.22%

5. 10%

0.00%

4. 22%

9,54%

MEASURE

SAVING

(MW/YR)

0. 000

0. 034

0.006

0. 088

0-009

0.014

O.G20

0.002

0.000

0.013

O.OZ1

0.002

0.001

0.005

o. oei

0. 036

0. 055

0. 035

0. 038

0020

0. 107

0. 034
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FOR THE YEAR

2012

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREADSHEET'S INGLE FAMILY HOMES

1299 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

69% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE MONTANA

ZONE 3

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ. FT. ) 2100

30% TAKE-BACK FACTOR

-11512. 29 ENERGY USE CONVERSION CONSTANT (KWH/YR)

51,7407 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R6> 11

C1 CEILR17>38

C2 CEIL R19?38

C3 CEIL R17>49

C4 CEIL R19>49

C5 CEIL R35>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS33 AFT W1

ACH . G>.5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

HEAT PUMP

UA

(BTU/F/H)

835.00

785,38

783. 02

781.59

781. 15

777. 14

77553

773. 89

711. 65

673. 70

649. 51

572.90

540, 14

530.06

439. 00

4223B

366. 24

DELTA U/A

(BTU/F/H)

198. 47

1B. 18

20.44

14. 70

28.64

22.90

a. ao

163. 80

97. 30

100. 80

100,80

32. 76

11, 20

121.42

22. 15

11 £28

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COSTtt) LIFE(YRS) ACCEPTANCE RATE

B78.70

80295

4B300

483. 00

609.00

574. 00

427. 00

2205.00

1309. 81

5021,00

2816. 00

120. 00

150. 00

2075, 00

147.00

2800. 00

50

50

50

50

50

50

50

50

30

30

30

10

30

15

15

15

25%

13%

7%

3%

14%

7%

20%

38%

39%

24%

76%

100%

90%

75%

75%

50%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

9761

9207

9181

9165

9160

9115

9098

9079

8385

7962

7692

6837

6472

6359

5343

5158

4532

SAVINGS

(kWhA'R)

553

26

16

5

45

18

18

694

423

270

BS5

365

112

1016

185

626

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL LEVELIZED

RECOVERY COST

FACTOR (MILLSfKWH)

0. 000

0.048

0. 048

0. 048

0. 048

0.048

0. 048

o.ou

0. 048

0, 059

0. 059

0.059

0. 125

0. 059

0. 091

0. 091

0.091

19. 191

191, 446

102. 428

142. 423

92. 171

108.649

225. 717

58.351

71.701

265.314

14&800

40.938

71.335

139. 9S6

54. 350

204. 233

4. 22%

5. 10%

0. 00%

4. 22%

9. 54%

MEASURE

SAVING

(MW/YR)

0, 000

0.082

0. 004

0.002

0. 001

0. 007

0. 003

0.003

0. 103

0.063

0.040

0. 127

0. 054

0.017

0. 151

0027

0.093
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FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREADS 1-1 EET. SINGLE FAMILY HOMES

2012

SOURCE OF DATA FOR SPREADSHEET:

DATE OF RUN:

28.Jan.92

1346 NUMBER OF HOMES W SECTOR MATCHING PROTOTYPE

2B% FUEL FACTOR

y

0% TAKE-BACK FACTOR

^042.09 ENERGY USE CONVERSION CONSTANT (KWhlWR)

49.27813 ENERBY USE CONVERSION SLOPE |KWH/|BTUFIH||/YR

STATE

ZONE

VINTAGE OF HOUSING

PROTOTfPE SIZE (SQ. FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

MONTANA

3

NEW

4.22%

5. 10%

0.00%

4.22%

9. 54%

CONSERVATION MEASURE:

BASE CASE

SUPER G. S, ENVELOPE

SOLAR ORIENT,

SOLAR WINDOWS

SGC WINDOW & DOOR

ROOF R38>49 ADV

WALL R22>R26 ADV

WALL R26 A>R40 BOW

CLASS 33 WINDOW AFTER SGC

FLOOR R38

UA

(BTU/F/H)

471. 00

385. 00

358.0B

35556

266. 56

255. 56

231. 56

214. 56

197.06

192.23

DELTA UfA

(BTU/F/H)

86.00

26.92

2. 52

B9.00

11.00

24. 00

17.00

17. 50

4.83

FIRST

INCRMT- MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

1695.00

26,00

20.00

1245,00

392.00

802.00

1590. 00

406.00

713. 00

70

70

70

30

70

70

70

30

70

100%

100%

100%

100%

100%

100%

100%

100%

100%

ioa%

100%

100%

100%

100%

100%

100%

103%

100%

USE

(kWh/YR)

12327

9204

8331

8242

5093

4704

3855

3253

2634

2463

SAVINGS

(kWh/YR)

3043

952

B9

,1149

389

B49

601

619

171

CAPITAL

RECOVERY

FACTOR

0, 045

0. 0*5

0. 045

0059

0. 045

0, 0*5

0. 045

0. 059

0. 045

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0. 000

24. 908

1.221

10.030

23,492

45. 036

42. 231

118. 200

38,960

186. 558

MEASURE

SAVING

(MW/YR)

0.000

0.4GB

0. 146

0.014

0.484

0.060

0. 130

0.092

0. 085

0. 026
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FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREADSHEET^SINGLE FAMILY HOMES
2012

SOURCE OF DATA FOR SPREADSHEET;

DATE OF RUN:

2B-Jan-92

CONSERVATION MEASURE:

BASE CASE

SUPER G. S. ENVELOPE

SOLAR ORIENT.

SOLAR WINDOWS

SGC WINDOW

ROOF R3fl>49 ADV

WALL R22>R26 ADV

WALL R26 A>R40 BDW

CLASS 33 WINDOW AFTER SGC

FLOOR R38

735 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

36% FUEL FACTOR

0% TAKE-BACK FACTOR

-7450. 96 ENERGY USE CONVERSIOM CONSTANT (KWH/YR)

50. 56832 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(STU/F/H)

628, 00

532.00

505.28

490. 92

380.92

36792

32992

30292

278.92

0. 00

DELTA U/A

(BTU/F/H)

96.00

2672

14.36

110.00

13.00

38.00

27.00

24.00

2, 72

FIRST

[NCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

2266. 00

2600

20.00

1124. 00

441. 00

1287. 00

2546. 00

557.00

3B600

70

70

70

30

70

70

70

30

0

100%

100%

100%

100%

100%

100%

100%

100%

0%

100%

100%

100%

100%

100%

100%

100%

100%

0%

USE

(kWh/YR)

15604

12488

11620

11154

7583

7161

5927

5051

4272

0

SAVINGS

(t(Wh^R>

3117

867

466

3571

422

1234

877

779

0

STATE

ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL IMFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL LEVELIZED

RECOVERY COST

FACTOR (MtLLS/KWH)

0.000

MONTANA

3

NEW

0. 045

0.045

0. 045

0.059

0. 045

0. 045

0. 045

0. 059

0. 000

32. 511

1. 340

1, 918

18.701

46. 723

46. 64B

129. 877

42, 476

0. 000

1848

4. 22%

5. 10%

0, 00%

4. 22%

9. 54%

MEASURE

SAVING

(MW/YR)

0, 000

0.261

O. C73

0.039

0, 300

0.03S

0, 104

0074

0, 065

0, 000
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FOR THE YEAR:

2012

DATE OF RUN:

2B-Jan-92

CONSERVATION SUPPLY PLANNING SPREADSHEET.SINGLE FAMILY HOMES

1890 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

25% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE MONTANA

ZONE 3

VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. FT. ) 2352

CONSERVATION MEASURE:

BASE CASE

SUPER G. S. ENVELOPE

SOLAR ORIENT.

SOLAR WINDOWS

SGC WINDOW

ROOF R38>49 ADV

WALL R22?R26 ADV

WALL R26 A>R40 BDW

CLASS 33 WINDOW AFTER SGC

BASEMENT

0% TAKE-BACK FACTOR

^S61, 38 ENERGY USE CONVERSION CONSTANT (KWH/YR)

49.25B33 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(BTU/F/H)

721. 00

597. 00

559.00

539. 05

383.05

379. 05

349.05

328. 05

302, 25

270. 37

DELTA U/A

(BTU/F/H)

124.00

3800

19.95

146.00

14.00

30.00

21. 00

25. 80

31. 88

FIRST

INCRMT.

COST($)

2985.00

26. 00

20.00

1538. 00

472.00

1028. 00

2036. 00

598. 00

1098. 00

MEASURE MEASURE PENETRATION

L)FE(YRS) ACCEPTANCE RATE

70

70

70

30

70

70

70

30

70

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWIVYR)

20097

15492

14080

13339

7917

7397

6283

5503

4544

3360

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL

RECOVERY

LEVELIZED

COSTSAVfMGS

(RWh/YR> FACTOR (MILLSKWH)

0. 000

4605 0. 045 28.381

1411 0.045 O.B24

741 0. 045 1. 207

5423 0, 059 16.852

520 0.045 40.589

1114 0. 045 41.254

780 0. 045 116. 723

958 0. 058 37. 080

1184 0. 045 41.465

4.22%

5. 10%

0.00%

4.22%

9. 54%

MEASURE

SAVING

(MW/YR)

0.000

0.994

0. 306

0. 160

1. 170

0. 112

0.240

0. 168

0. 207

0. 255
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FOR TH(: YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

2012

DATE OF RUN:

2B-Jan-92

24955 NUMBER OF HOMES IN SECTOR MATCHING PROTOH'PE

42% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING EXISTING

PROTOTVPE SIZE (SO. FT.) 950

30% TAKE-8ACK FACTOR

-5090. 3363 ENERGY USE CONVERSION CONSTANT (KWH/YR)

34. 71344773 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4.22%

5. 10%

0. 00%

4.22%

9. 54%

FIRST

CONSERVATION MEASURE; UA DELTA U/A INCRMT.

(BTU/F/H) (BTU/F/H) COST($)

BASE CASE 3B8. 00

WALLS RO>R11 371. 80 85. 25 518. 40

WALLS R3>R11 36B.56 32.40 518.40

F1 FLOOR RO>R19 344.08 76.50 409.00

F2FLOOR fl11>R19 342. 81 U. 11 40B. OO

C1 CEIL R0>38 340, 72 209. 10 586. 50

C3CEILR15>R38 339.30 35,60 501. 50

C3CEILR20>38 33877 13.09 467.50

C4CEILR37>38 338.76 1,36 357.00

C5CEILRO>R49 336.57 219.05 739.50

C6CEILR15?R49 324. 71 45.60 654. 50

C7 CEIL R20>R49 318, 72 23.04 620, 50

CB CEIL R37>49 317. 71 11, 31 501. 50

C3CEILR38>49 314.92 9. 95 399.50

W1 WIND SG>STORM 294. 05 56.40 658. 00

W2 WIND PART>STRM 288. 47 31.00 362. 00

W3 WIND DG > CLASS 33 274,03 30.0B 1498.00

W4 WIND SG > CLASS 33 AFTEPBtnaS 30.08 640.00 30

ACH . 6>. 5 S48. 26 12.24 120. 00

DOORINSUL 23818 11.20 300.00

HEAT PUMP 213. 98 32.26 2075. 00

CLOCK THERMOSTAT 200,92 17.41 147.00

MEASURE . MEASURE PENETRATION

LIFEfYRS) ACCEPTANCE RATE

50

50

50

50

50

50

50

50

50

50

50

50

50

30

30

30

45%

10

30

15

15

19%

10%

32%

9%

1%

4%

4%

1%

1%

26%

26%

9%

28%

37%

18%

48%

100%

100%

90%

75%

75%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

3084

100%

100%

100%

100%

USE

(kWhWR)

4893

4663

4617

4270

4252

4222

420B

4194

4194

4163

3995

3910

3895

3856

3560

3481

3276

192

2910

2767

2434

2238

SAVINGS

(RWh/YR)

230

46

347

18

30

20

7

0

31

16fl

as

14

40

296

79

205

0. 069

174

143

343

185

CAPITAL

RECOVERY

FACTOR

0. 048

0.048

0. 048

0.04B

0, 048

0.048

0, 048

0.048

0. 048

o. oiia

0. 048

0.048

0. 048

0. 059

O.C69

0. 059

116, 924

0. 125

0. 059

0.091

0. 081

VARIABLE

LEVELIZED

COST

(MILLSfl<WH)

0, 000

20.720

54. 518

1B. 173

98,527

9. 557

48000

121. 693

894442

11.503

48, 907

91. 766

151. 089

136.810

48.848

48,893

208. 515

0. 547

86. 132

112. 152

414089

54.350

MEASURE

SAVING

(MW/YR)

0.000

0, 655

0. 131

0. 990

0. 051

o. oes

0. 058

o. aei

0.001

O.OB9

0. 479

0. 242

0.041

0. 113

0.844

0.226

0. 584

0.495

0, 408

0.978

0. 528
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREAOSHEET-StNGLE FAMILY HOMES

2012

DATE OF RUN:

2B-Jan-92

35326 NUMBER OF HOMES IN SECTOR MATCHING PROTOH'PE

60% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET-

STATE OREGON

ZONE 1

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SO. FT. ) 1350

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R6>11

F1 FLOOR RO>R1S

F2 FLOOR R11>19

01 CEIL R8>38

C2CEILR13?38

C3CEILR21>3fl

.C4CEILR37>38

C5 CEIL R8>49

C6 CEIL R13?49

C7CEILR21>49

C8CEILR37>49

C3CEILR38>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG?CLASS 33 AFTER W1

ACH .6>,5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

30% TAKE-BACK FACTOR

.6379. 76643 ENERGY USE CO^fVEHSION CONSTANT (KWH/YR)

36. 01357063 ENERGY USE CONVERSION SLOPE (KWH/(BTU :/H)»/YR

UA

52800

510. 78

507. 75

457. 33

452, 83

445. 72

43529

434. 32

434. 25

427. 70

417. 16

416.05

415. 74

413.40

40255

383. B9

355. 76

337. 64

318, 20

308. 12

ZS0.98

232. 69

132. 44

12. 13

112. 05

23.65

64, 67

47.39

so

50

50

50

50

50

50

50

50

50

50

50

50

30

30

30

30

10

30

15

15

13%

25%

45%

19%

11%

22%

5%

3%

9%

19%

4%

3%

29%

13%

31%

59%

38%

100%

90%

75%

75%

RATE

100%

100%

100%

10CPA

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

5079

4905

4874

4363

4318

4246

4140

4130

4123

4063

395G

3945

3&42

3918

380S

3619

3334.

3150

2953

2851

2272

2087

REAL DISCOUNT RATE

ENFLATtON RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

LEVELIZED

174 0. 04B

31 0.04B

511 0. 048

46 0. 048

72 0.048

106 0. 048

10 0.048 180.936

1 0. 048 1341. 943

66 0.04B 77.009

107 0. 048 95. 186

11 0.0(8 169.937

3 0.043 327.09S

24 0.04B 373.756

110 0. 059 73. 288

189 0. 059 73, 288

285 0.059 292.044

184 0.059 163, 791

197 0. 125 75.939

102 0.059 157.045

579 0. 091 245. 525

185 0. 091 54. 350

4.22%

5. 10%

0. 00'%

4. 22%

9. 54%

0.000

0, 704

0. 134

2. 061

0. 184

0.291

0.426

0.040

0.003

0.268

0.431

0.0*5

0. 013

0, 096

0,443

0. 763

1. 150

0.740

0. 794

0.412

2. 335

0. 747
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FOR THE YEAR

2012

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREADSHEET.SINGLE FAMILY HOMES

24029 NUMBER OF HOMES IN SECTOR MATCHING PROTOPi'PE

51% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET

.
STATE OREGON

ZONE 1

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ. FT. ) 2100

30% TAKE-BACK FACTOR

-9499. 81675 ENERGY USE CONVERSION CONSTANT (KWH/YR)

34, 54191398 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R6> 11

C1 CEILR17>3e

C2CE1LR19>38

C3CEILR17>49

C4 CEIL R19>49

C5CEILR35>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS 33 AFTER W1

ACH . 6>.5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

HEAT PUMP AFTER A/C

UA

(BTU/F/H)

B11. 00

761 38

759. 02

757. 59

757. 15

753. 14

751. 53

749. 89

687.65

649. 70

625.51

548. 90

516. 14

506. 06

419. 61

403. 84

401. 54

DELTA U/A

(BTU/F/H)

198,47

18. 1B

20.44

14.70

28.64

22. 90

0.20

163. 80

97.30

100.80

100. BO

32. 76

11.20

115. 27

21.03

115. 27

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFEfYRS) ACCEPTANCE RATE

87B.70

802. 95

483, 00

493. 00

609.00

574. 00

427.00

2205. 00

1309.81

5021. 00

2816.00

120. 00

150.00

3169. 58

147. 00

1594. 58

50

50

50

50

50

50

50

50

30

30

30

10

30

15

15

15

25%

13%

7%

3%

14%

7%

20%

38%

39%

24%

76%

100%

90%

75%

75%

2%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWhffR)

8996

8415

8387

8370

B365

B318

8299

8280

7548

7102

6818

591 B

5533

5414

439B

4213

4186

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

SAVINGS

(RWh/YR)

583

28

17

5

47

19

19

731

446

284

900

385

118

1016

1B5

27

CAPITAL

RECOVERY

LEVELIZED

COST

FACTOR (MILL&KWH)

0. 000

0. 04B 18.218

0.04B 1B1,73a

0. 048 97. 234

0.048 135.201

0.048 87.497

0.048 1Q3. 140

0, 048 214. 272

0. 048 55. 392

0, 059 68.065

0. 059 251. 861

0.059 141. 255

0, 125 38.862

0. 059 67. 718

0.091 213. 7B4

0.091 54.350

0.091 107. 552

4. 22%

5. 10%

0.00%

4.22%

9. 54%

MEASURE

SAVING

(MW/YR>

0.000

1. 599

0.07S

0. 046

0.014

0. 129

0.052

0. 053

2,006

1. 223

0.7BO

2, 469

1.056

0. 325

2. 7B7

0.508

0. 074
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FOR THE YEAR CONSERVATION SLJPF3LY PLANNING SPREADSHEET.SINGLE FAMILY HOMES

2012

DATE OF RUN:

28-Jan-92

14503 NUMBER OF HOMES IN SECTOR MATCHING PROTOPi'PE

25% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING NEW

PROTOWPE S\7E (SQ- FT.) 1344

0% TAKE-BACK FACTOR

-4391.45 ENERGY USE CONVERSION CONSTANT (KWH/YR)

28. 02607 ENERGY USE CONVERSION SLOPE (KWW(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0. 00%

4. 22%

9.54%

CONSERVATION MEASURE:

BASE CASE

SUPER G. S ENVELOPE

ROOF R38>R49 ADV

WALL R22>R2G ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGS WINDOWS A DOOR

WALL R26 A>R40 BDW

CLASS 33 WINDOW AFTER SGC

UA

(BTU/F/H)

471. 00

385.00

374,00

350.00

32983

32983

240, 83

223. 83

20G.33

DELTA U/A

(BTU/F/H)

86.00

1100

24.00

20. 17

0.00

89.00

17.00

17.50

FIRST

INCRMT MEASURE MEASURE PENETRATION

COST($) LIFE[YRS) ACCEPTANCE RATE

2041.00

392.00

802.00

26. 00

20.00

899. 00

1590. 00

406,00

70

70

70

70

70

30

70

30

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWhA'R)

6598

4793

4562

4058

3634

3634

1768

1409

1042

SAVINGS

(kWh/YR)

1805

231

504

423

0

1868

357

367

CAPITAL

RECOVERY

FACTOR

0.045

0. 045

0045

0. 045

0,045

0, 059

0. 04S

0.059

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0. 000

50.553

75. 910

71. 182

2. 746

0.000

28. 592

199. 230

65, 668

MEASURE

SAVING

(MW/VR)

0. 000

2.989

0.382

0.834

0. 701

0.000

3.099

0. 591

0.608
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FOR THE YEAR

2013

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

19784 NUMBER OF HOMES IN SECTOR MATCHING PROTOTfPE

25% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING NEW

PROTorcPE SIZE (SQ. FT.)

CONSERVATION MEASURE:

BASE CASE

SUPER GS. ENVELOPE

RCX3F R3B>n49 ADV

WALL R22>R26 ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGS WINDOWS & DOOR

WALL R26 A>R40 BDW

CLASS 33 WINDOW AFTER SGC

0% TAKE-BACK FACTOR

-5474. 64 ENERGY USE CONVERSION CONSTANT (KWH/YR)

29.2747 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(BTU/F/H)

628.00

532.00

519. 00

4B 1.00

45&99

449.92

339.92

312.92

288.92

DELTA U/A

(BTU/F/H)

96, 00

13.00

38.00

21.01

10.07

110. 00

27.00

24, 00

226600

441,00

1287.00

2G.OO

20.00

1124.00

2546, 00

557.00

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) UFE(YRS) ACCEPTANCE RATE

70

70

70

70

70

30

70

30

100%

100%

100%

100%

100%

100%

100%

IDOVo

100%

100%

100%

10(»%

100%

100%

100%

100%

USE

(kWh/YR)

9631

7534

7250

6420

5962

5742

3339

2750

2226

SAVINGS

(kWtVYR)

2097

284

830

459

220

2402

590

524

CAPITAL

RECOVERY

FACTOR

0.045

0. 045

0, 045

0, 045

0. 045

0.059

0. 045

0,059

LEVELIZED

COST

(MtLLS/KWH)

0.000

48.329

69. 457

69.345

2. 534

4.066

27801

193.069

63. 143

4. 22%

5. 10%

0.00%

4. 22%

9.54%

MEASURE

SAVING

(MW/YR)

0.000

4. 735

0. 641

1, 874

1. 036

0.497

5.425

1. 332

1. 184
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FOR THE YEAR

2012

DATE OF RUN:

28-Jan-92

CONSERVATION MEASURE:

BASE CASE

SUPER G. S. ENVELOPE

ROOFR38>R49ADV

WALL R22>R26 ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGS WINDOW & DOOR

WALL R26 A>R40 BDW

CLASS 33 WINDOW

BASEMENT

CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMiLY HOMES

40087 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

26% FUEL FACTOR

0% TAKE-BACK FACTOR

-6515.56 EMERGY USE CONVERSION CONSTANT (KWH/YR)

28.52652 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(BTU/F/H)

721, 00

627. 00

613.00

583. 00

54607

529.66

38366

362. 66

336 B6

304, 98

DELTA U/A

(BTU/F/H)

94.00

14.00

30.00

36,93

16.41

146, 00

21.00

2580

31. 88

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFEQTRS) ACCEPTANCE RATE

1926.00

472. 00

1028.00

26, 00

20.00

1538.00

2038, 00

598. 00

1098. 00

70

70

70

70

70

30

70

30

70

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

10441

8448

8152

7516

6733

63B5

3231

2846

2299

1623

SAVINGS

(kWh/YR)

1992

297

636

783

348

3094

445

547

676

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL LEVELIZED

RECOVERY COST

FACTOR (MILLS/KWH)

0. 000

0. 045

0, 045

0.045

O. M5

0.045

0. 059

0. 045

0. 059

0. 045

43. 226

71. 126

72.291

1.4B5

2. 571

23, 531

204. 536

64. 976

72. 660

2352

4. 22%

5. 10%

0.00%

4, 22%

3. 54%

MEASURE

SAVING

(MW/YR)

0.000

9. 117

1. 358

2.910

3. 582

1.592

14. 161

2. 037

2. 502

3.082
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FOR THE YEAH: CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

2012

DATE OF RUN:

28-Jan-92

2879 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

B2% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE UTAH

ZONE 2

VINTAGE OF HOUSING EXISTING

PROTOrrPE SIZE (SO. FT.) 850

30% TAKE-BACK FACTOR

-5321. 07714 ENERGY USE CONVERSION CONSTANT (KWH/YR)

45, 15344409 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0. 00%

4. 22%

9, 54%

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R3>R11

F1 FLOOR RO>R19

F2 FLOOR R11>R19

C1 CEIL R0>38

C3CEILR15>R38

C3CEILR20>38

C4CEILR37>38

C5CEILRO>R49

C6CEILR15>R49

C7CEILR20>R49

C8 CEIL R37>49

C3 CEIL R38>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS33 AFT W1

ACH . 6>.5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

UA

(BTU/F/H)

406.00

389. 80

386. 56

36208

360. 81

35B.72

357. 30

356.77

356. 76

354. 57

342. 71

336.72

335. 71

332.92

312.05

306. 47

292.94

278. 50

266.26

256. 18

195. 83

163.25

DELTA U/A

(BTU/F/H)

B5.25

32. 40

76.50

14. 11

209. 10

35.60

13. 09

1.36

219. 05

45.60

23. 04

1131

9. 95

5640

31.00

30.0fl

30. 09

12.24

1120

B047

43.43

FIRST

INCRMT.

COST($)

518. 40

518.40

408. 00

4Q8.QO

586, 50

501. 50

467. 50

357. 00

739, 50

654. 50

620, 50

501. 50

399. 50

658.00

362.00

1498.00

840.00

120.00

300.00

2075.00

147. 00

MEASURE MEASURE PENETRATION

LFE(YRS) ACCEPTANCE RATE

50

50

50

50

50

50

50

50

50

50

50

50

50

30

30

30

30

10

30

15

15

19%

10%

32%

9%

1%

4%

4%

1%

1%

26%

26%

9%

28%

37%

18%

45%

48%

100%

90%

75%

75%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

2342

2250

2231

2092

2085

2073

2065

2062

2062

2049

1982

194fl

1942

1926

1 BOB

1776

1699

1617

1547

1490

1146

961

SAVINGS

(kWh/YR)

92

18

139

7

12

8

3

0

12

67

34

6

16

119

32

77

82

70

57

343

185

CAPITAL

RECOVERY

FACTOR

0, 048

0.048

0. 048

0. 048

0. 048

0. 048

0.048

0. 048

0.048

0. 048

0.04B

0.048

0, 048

O.C69

0.059

0.059

0.059

0. 125

0.059

0.091

0, 091

VARIABLE

LEVELIZED

COST

(MILLSfl<WH)

0. 000

51.682

135, 985

45.328

245, 756

23.839

119, 727

303. ?37

2231. 000

28.692

121. 987

228.891

376. 859

341. 243

121. B42

121. 954

520.096

291. 643

214. 938

279.739

414, 089

54.350

MEASURE

SAVING

(MW/YR)

0.000

0. 030

0.006

0. 046

0.002

0. 004

0.003

0.001

0.000

0, 004

0022

0.011

0.002

0. 005

0.039

0.010

0.025

0.027

0.023

0, 019

0. 113

0, 061

2?



FOR THE YEAR

2012

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREADSHEET. SINGLE FAMILY HOMES

3290 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

76% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE UTAH

ZONE 2

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ. FT. ) 1350

30% TAKE-BACK FACTOR

-6517, 59 ENERGY USE CONVERSION CONSTANT (KWWYR)

45. 89082 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R6>11

F1 FLOOR RQ>R19

F2 FLOOR R11>19

C1 CEIL R8>38

C2CEILR13>38

C3CEILR21>38

C4 CEIL R37>38

C5 CEIL R8>49

C6CEILR13>49

C7 CEIL R21>49

C8CEILR37>49

C3CEILR38>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>C LASS 33

W4 WIND SG>CLASS33 AFT W1

ACH .6> 5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

UA

(BTU/F/H)

587. 00

569. 7B

566, 75

51633

51183

504. 72

494, 29

493. 32

483. 25

4S6. 70

476, 16

475. 05

474.74

472.40

461. 55

44289

414. 76

396, 64

377,20

367. 12

291. 69

267. 55

DELTA U/A

(BTU/F/H)

132. 44

12. 13

112. 05

2365

64. 67

47.39

19. 58

2. 1S

72,77

55.49

27. 67

10.24

8. 10

83.44

60.20

47.68

47.6B

19.44

11. 20

100.57

32. 18

FIRST

INCRMT.

COST($)

586. 38

545. 94

648.00

594.00

931,50

864.00

742. 50

G07. 50

1174.50

1107. 00

985.50

702.00

634. 50

1043, 00

752. 50

237500

1332. 00

120. 00

300. 00

2075. 00

147. 00

MEASURE MEASURE PENETRATION

LIFEfYRS) ACCEPTANCE RATE

50

50

50

50

5U

50

50

50

50

50

50

50

50

30

30

30

30

10

30

15

15

13%

25%

45%

1^%

11%

22%

5%

3%

9%

19%

4%

3%

29%

13%

31%

59%

38%

100%

90%

75%

75%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100V,

100%

100%

100%

100%

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL LEVELIZED

USE SAVINGS RECOVERY COST

(kWh/YR) (kWh/YR) FACTOR (MILLS/KWH)

4880 - - O.CXM

4748 132 0.048 27.B85

4725 23 0.048 283.462

4338 387 0.048 36.423

4303 34 0.048 158. 185

4249 55 0. 048 90.717

41G9 BO 0,048 114.82S

4161 fl 0. 048 23&833

4161 0 0. 048 1771. 342

4110 50 0, 048 101. 651

4029 81 0.04fl 125.644

4021 B 0.043 224. 315

4019 2 O.tMfl 431. 765

4C»1 18 0.018 493.3S2

3917 83 0. 059 96. 739

3774 143 0. 059 96. 739

3558 216 0.059 385493

3419 139 0, 059 216. 201

3270 149 0. 125 100.239

3192 77 0.059 207.297

2613 579 0.091 245. 525

2428 185 0,091 54.350

4,22%

5. 10%

0.00%

4. 22%

9. 54%

MEASURE

SAVING

(MW/YR)

0.000

0.050

0. 009

0. 145

0. 013

o. oei

0. 030

0.003

0.000

0.019

0.090

0.003

0. 001

0. 007

0. 031

0.054

0-081

0.052

0.056

0.029

0. 217

0.070

29



FOR THE YEAR:

3012

DATE OF RUN:

28-Jan-92

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R 11

WALLS R6> 11

C1 CEILR17>38

C2CEILR19338

C3CEILR17>49

C4CEILR19>49

C5CEILR35>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS33 AFT W1

ACH . 6>.5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

HEAT PUMP

CONSERVATION SUPPLY PLANNING SPPEADSHEET. SINGLE FAMILY HOMES

205G NUMBER OF HOMES (N SECTOR MATCHING PROTOH'PE

81% FUEL FACTOR

30% TAKE-BACK FACTOR

. 10453 8 ENERGY USE CONVERSION CONSTAMT (KWH/YR)

44. 86472 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

SOURCE OF DATA FOR SPREADSHEET:

UA

(BTU/F/H)

852.00

802. 38

800.02

798. 59

798. 15

794. 14

792. 53

790. B9

72B. 6S

690.70

666. 51

589.90

557. 14

547.06

373. IS

341. 43

28529

DELTA U/A

(BTU/F/H)

198, 47

1B. 1B

20, 44

14. 70

2864

22.90

830

163. 80

97.30

100, 80

100.80

32. 76

11. 20

231. 88

42. 30

11£28

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST(t) LIFE(YRS) ACCEPTANCE RATE

679.70

802. 95

483. 00

483.00

609. 00

574. 00

427.00

2205. 00

1309.81

5021. 00

2816. 00

120. 00

150.00

2075. 00

147. 00

2800.00

50

50

50

50

50

50

50

50

30

30

30

10

30

15

15

15

25%

13%

7%

3%

147.

7%

20%

38%

39%

24%

76%

100%

90%

75%

75%

50%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh^R)

5165

4876

4862

4B53

4851

4827

4818

4808

4445

4223

4082

3634

3443

3384

2368

2183

1855

SAVINGS

(kWh/YR)

290

14

a

3

23

9

10

364

222

141

447

191

59

1016

1B5

328

STATE

ZONE

VINTAGE OF HOUSING

PROTOTVPE SIZE (SQ, FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL LEVELIZED

RECOVERY COST

FACTOR (MILLS/KWH)

0, 000

UTAH

2

EXISTING

0.048

0.048

0.048

0. 048

0.04B

0.04S

0. 048

0.048

0.059

0. 059

0. 059

0. 125

0. 059

0.091

0.091

0.091

36. 649

365. 604

195. 606

271.985

17G. 019

207.488

431. 052

111. 432

136. 928

506. 670

284. 163

78.180

13&229

139, 956

54. 350

390024

2100

4.22%

5. 10%

0. 00%

4. 22%

9. 54%

MEASURE

SAVING

(MW/YR)

0. 000

0.068

0. 003

0002

0.001

0. 005

0.002

0, 002

o.oes

0. 052

0.033

0. 105

0.045

0. 014

0238

0.043

0, 077

30



FOR THE YEAR. CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

2012

DATE OF RUN:

28-Jan-92

60B2 NUMBER OF HOMES IN SECTOR MATCHING PROTOH'PE

62% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE UTAH

ZONE 2

VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SO. FT.)

0% TAKE-BACK FACTOR

-5473.05 ENERGY USE CONVERSION CONSTANT (KWH/YR)

42. 63B57 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4.22%

5. 10%

0.00%

4.22%

a.54%

CONSERVATION MEASURE:

BASE CASE

SUPER G. S, ENVELOPE

ROOFR38>R49ADV

WALL R22?R26 ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGC WINDOWS & DOOR

WALL R26 A>R40 BOW

CLASS 33 WINDOW AFTER SGC

UA

(BTU/F/H)

471. 00

3fl5. 00

374.00

350.00

32196

317. 57

228. 57

211. 57

194.07

DELTA U/A

(BTU/F/H)

86.00

11.00

24.00

28.04

4, 39

89.00

17.00

17, 50

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

1G95.00

392. 00

B02.00

26. 00

20, 00

1245. 00

1S90,DO

406. 00

70

70

70

70

70

30

70

30

100%

100%

100%

100%

100%

100%

100%

100%.

100%

ioa%

100%

100%

100%

100%

100%

ioa%

USE

(kWh/YR)

2630

1970

1885

1701

I486

1452

769

639

504

SAVINGS

(kVWVR)

660

84

184

215

34

683

130

134

VARIABLE

CAPITAL LEVELIZED

RECOVERY COST

FACTOR (MILLS/KWH)

0. 000

114. 827

207.G19

0. 045

0. 045

0. 045

0, 045

0.045

0. 059

0,045

0.059

194. 687

5,402

26542

108, 297

544. 907

179.607

MEASURE

SAVING

(MW/YR)

0. 000

0-456

0. 058

0. 127

a. 149

0. 023

0.472

0. 090

o. osa

31



FOR THE YEAR

2012

DATE OF RUN:

2a-Jan-92

CONSEFIVAT10N SUPPLY PLANNING SPREADSHEET. SINGLE FAMILY HOMES

3026 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

78% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE UTAH

ZONE 2

VINTAGE OF HOUSING NEW

PROTOTYPE SIZE (SQ. FT.) 1848

CONSERVATION MEASURE:

BASE CASE

SUPER G.S. ENVELOPE

ROOF R38>R49 ADV

WALL R22>R26 ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGC WINDOWS & DOOR

WALL R26 A>R40 BDW

CLASS 33 WINDOW AFTER SGC

0% TAKE-BACK FACTOR

-6733.87 ENERGY USE CONVERSION CONSTANT (KWH/YR)

43.75055 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(BTU/F/H)

628.00

532. 00

519.00

481, 00

452. 15

436.32

326.32

29932

275. 32

DELTA U/A

(BTU/F/H)

96.00

13, 00

38.00

28. B5

15.83

110. 00

27. 00

2400

FIRST

INCRMT, MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

2056. 00

441.00

1287. 00

26.00

20.00

1334. 00

2546.00

557. 00

70

70

70

70

70

30

70

30

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(hWh/YR)

4957

3953

3817

3420

3118

2953

1803

1530

1269

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

SAVINGS

(kWh/YR)

1 DM

136

397

302

16G

1150

282

251

CAPITAL

RECOVERY

FACTOR

0.045

0. 045

0.045

0.045

0.045

O. OS9

0.045

0. 059

LEVELIZED

COST

(MILLS/KWH)

0.000

91.5B4

145.065

144. 832

3.854

5.403

68.912

403239

131. 078

4.22%

5. 10%

0. 00%

4.22%

9.54%

MEASURE

SAVING

(MW/YR)

0. 000

0.347

0. 047

0. 137

0104

0. 057

0. 397

0.098

0. 087

12



FOR THE YEAR

2012

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

6052 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

81% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET

STATE UTAH

ZONE 2

VINTAGE OF HOUSING NEW

PROTOP/PE SIZE (SO. FT.) 2352

CONSERVATION MEASURE:

BASE CASE

SUPER G. S. ENVELOPE

ROOFR38>R49ADV

WALL R22>R2G ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGC WINDOW

WALL R26 A>R40 BOW

CLASS 33 WINDOW AFTER SGC

BASEMENT

0% TAKE-BACK FACTOR

-8256. 22 ENERGY USE CONVERSION CONSTANT (KWWYR)

42.97208 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(BTU/F/H)

721. 00

627. 00

613. 00

583. CX)

541. 70

518.76

372, 76

351. 76

32596

294. 08

DELTA U/A

(BTU/F/H)

94.00

14. 00

3000

41.30

2294

146. 00

21.00

25. 90

31 .B8

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($> LIFEfYRS) ACCEPTANCE RATE

1574. 00

472. 00

102S.OO

2S. OO

20.00

1810. 00

2036. 00

598. 00

1098.00

70

70

70

70

7G

30

70

30

70

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

4227

3476

3364

3124

2794

2611

1444

1276

1070

815

SAVINGS

(kWhn'R)

751

112

240

330

183

1167

168

206

255

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL LEVELIZEO

RECOVERY COST

FACTOR (MILLS^WH)

0, 000

0. 045

0.015

0. 045

0.045

0. 045

0.059

0. 045

0. 059

0. 045

93. 676

188. 610

191. 700

3.522

4. 877

92. 159

542. 386

172. 303

192, 679

4. 22%

5. 10%

0. 00%

4. 22%

9. 54%

MEASURE

SAVING

(MW/YR)

0.000

0.519

0.077

0-166

0.226

0. 127

O.B06

0. 116

0. 142

0. 176

33



FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

2012

DATE OF RUN:

28-Jan-92

9542 NUMBER OF HOMES IN SECTOR MATCHING PROTOPr'PE

38% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE

ZONE

VINTAGE OF HOUSING

PROTOTCPE SIZE (SO FT.)

WASHINGTON

2

EXISTING

30% TAKE-BACK FACTOR

-5321.07714 ENERGY USE CONVERSION CONSTANT (KWHWR)

4S. 15344409 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4, 22V.

5. 10%

0.00%

4. 22%

9. 54%

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R3^R11

F1 FLOOR RO>R19

F2 FLOOR R11>R19

C1 CEIL R0>38

C3CEILR15>R38

C3 CEIL R20>38

C4 CEIL R37>38

C5CEtLRO>R49

C6CEILR15>R49

C7CEILR20>R49

C8 CEIL R37>49

C3 CEIL R38>49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG^CLASS 33 AFT W1

ACH , 6>.5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

UA

(BTU/F/H)

406. 00

3B9. BO

386. 56

362.08

360.81

358. 72

357.30

356. 77

356.76

354.57

342. 71

336, 72

335. 71

332.92

312.05

306. 47

292. 94

278. 50

266. 26

256. 18

238. 57

229.07

DELTA U/A

(BTU/F/H)

8525

32.40

76.50

14. 11

209. 10

35, 60

13.09

1, 36

219. 05

45. 60

23.04

11. 31

9. 95

56.40

31.00

30.08

30.08

1224

11.20

2347

12.67

FIRST

INCRMT.

COST($)

518.40

518, 40

408.00

40800

586. 50

501.50

4G7. 50

357.00

739. 50

654.50

62050

501. 50

359. 50

658.00

362.00

1498, 00

840.00

120.00

300.00

2075.00

147. 00

MEASURE MEASURE PENETRATION

LIFE(YRS) ACCEPTANCE RATE

50

50

50

50

50

50

50

50

50

50

50

50

50

30

30

30

30

10

30

15

15

19%

10%

32%

9%

1%

4%

4%

1%

1%

26%

26%

9%

28%

37%

18%

45%

48%

100%

90%

75%

75%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

B028

7712

7649

7171

7147

7106

7078

70G8

7068

70Z5

6794

6677

6657

6603

6196

6087

5823

5541

5303

5106

4763

4577

SAVINGS

(kWh/YR)

316

63

477

25

41

28

10

0

43

231

117

20

54

407

109

264

282

239

197

343

1B5

CAPITAL

RECOVERY

FACTOR

0.048

0.048

0. 048

O.Q4B

0.049

0. 048

0,048

0. 048

0.048

0. 048

0, 048

O.MB

0. 048

0.059

0.059

0. 059

0.059

0. 125

0. 059

0. 091

0. 091

VARIABLE

LEVELIZED

COST

(MILLSTOVH)

0. 000

15.077

39. G71

13224

71.695

6. 955

34. 928

38.552

650, 859

a. 37i

35588

66.775

109, 943

99.552

35545

35, 578

151. 730

85.0B2

62676

a 1.609

414. 099

54.350

MEASURE

SAVING

(MW/YR)

0.000

0. 3U

0.069

0. 520

0. 027

o. ou

0.030

0.011

0.000

0. 047

0.252

0. 127

0.022

0. 059

0.443

0. 119

Q. 2SS

0. 307

0.260

0. 214

0.374

0. 202

34



FOR THE YEAR

2012

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPNEADSHEET-SINGLE FAMILY HOMES

9747 NUMBER OF HOMES IN SECTOR MATCHING PROTOF^PE

39% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE

ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SO. FT.)

WASHINGTON

2

EXISTING

1350

30% TAKE-BACK FACTOR

.6517. 59 ENERGY USE CONVERSION CONSTANT (KWH/YR)

45.89082 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H})/YR

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R6>11

F1 FLOOR RO>R19

F2 FLOOR R11>19

C; CEIL R8>3fl

C2CEILR13>38

C3CEILR21>38

C4 CEIL R37>38

C5 CEIL RB>49

C6 CEIL R13>49

C7CEILR21>49

Cfl CEIL R37>49

C3CEILR3B?49

W1 WIND SG>STORM

W2 WIND PART>STRM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS 33 AFTER W1

ACH , 6>.5

DOOR INSUL

HEAT PUMP

CLOCK THERMOSTAT

UA

(BTU/F/H)

587, 00

569. 78

566. 75

516. 33

511.83

504. 72

494.29

493. 32

493.25

486,70

47616

475. 05

474. 74

472.40

461. 55

442.B9

414. 76

396.64

377.20

367. 12

337. 66

328,24

DELTA U/A

(BTU/F/H)

132. 44

12. 13

112. 05

23 G5

64. 67

4739

19. 58

2. 18

72. 77

5549

27. 67

1024

8. 10

83.44

60, 20

47. 68

47,68

19.44

11.20

39. 27

12.57

FIRST

INCRMT,

COST($)

586. 38

545.94

648,00

594.00

931, 50

864.00

742. 60

S07, 50

1174.50

1107.00

985. 50

702.00

634. SO

1043. 00

752. 50

2375. 00

1332.00

120.00

300.00

2075. 00

147, 00

MEASURE MEASURE PENETRATfON

LIFEfYRS) ACCEPTANCE RATE

50

50

50

50

50

50

50

so

50

50

50

50

50

30

30

30

30

10

30

15

15

13%

25%

45%

19%

11%

22%

5%

3%

9%

19%

4%

3%

29%

13%

31%

59%

36%

100%

90%

75%

75%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

12497

12159

12099

11108

11G20

10880

10675

10655

10654

10525

10318

10296

10290

10244

10031

9664

9111

8755

B373

8174

7595

7410

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL

RECOVERY

LEVELIZED

COSTSAVINGS

(kWh/YR) FACTOR (MILLS/KWH)

0.000

339 0.048 10.890

60 0.048 110. 698

991 0.04B 14.224

8B O.C48 61.775

140 0.048 35.427

205 O.C48 44.842

19 0. 048 93, 270

1 0, 048 691. 750

129 0.048 39.697

207 0.048 49.067

22 0. 048 87.600

6 0.048 168614

46 O. CK8 192. 665

213 O. OB9 37. 779

367 O.OS9 37, 779

553 0. 059 150544

356 0. 059 84, 431

3B2 0-125 39. 146

198 O. OG9 80. 954

579 0. 091 245, 525

185 0, 091 54. 350

4. 22%

5, 10%

0. 00%

4. 22%

9. 54%

MEASURE

SAVING

(MW/YR)

0.000

0.377

0.066

1. 103

0.098

G. 15G

0.228

O.OZ1

0.001

0. 143

0.231

0.024

0.007

0. 051

0. 237

0.408

0. 615

0.396

0.425

0.220

0. 644

0, 206
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FOR THE YEAR

2012

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREAOSHEET-SINGLE FAMILY HOMES

6293 NUMBER OF HOMES IN SECTOR MATCHING PROTOPi'PE

50% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE

ZONE

VINTAGE OF HOUSING

PROTOn'PE SIZE (SQ. FT.)

WASHINGTON

2

EXISTING

2100

30% TAKE-BACK FACTOR

-10453.8 ENERGY USE CONVERSION CONSTANT (KWH/YR)

44, 86472 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

CONSERVATION MEASURE:

BASE CASE

WALLS RO>R11

WALLS R6>11

C1 CEILR17>38

C2CEILR19>38

C3CE)LR17>49

C4 CEIL R19>49

C5CEILR35>49

W1 WIND SG>STORM

W2 WIND PART^STRM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS 33 AFT W1

ACH . G>,5

DOOR INSUL

HEAT PUMP

CLCX;K THERMOSTAT

HEAT PUMP

UA

(BTU/F/H)

852. 00

802. 38

800. 02

79B. 59

798. 15

794. 14

792. 53

790.89

72865

690. 70

66651

589. 90

557, 14

547. 06

48263

470 B7

414. 73

DELTA U/A

(BTU/F/H)

198.47

1B. 18

20.44

14.70

28.64

22.90

8. 20

163.80

97. 30

100.80

100. 80

32. 76

11,20

85.92

1567

112. 28

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

B78.70

80295

483.00

4B3. 00

609.00

574. 00

427.00

2205, 00

1309.81

5021. 00

281800

120, 00

150.00

2075. 00

147.00

2800.00

50

50

50

50

50

50

50

so

30

3D

30

10

30

15

15

15

25%

13%

7%

3%

14%

7%

20%

3B%

397,

24%

76%

100%

90%

75%

75%

50%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

REAL DISCOUNT RATE 4. 22%

INFLATION RATE 5. 10%

FUEL INFLATION RATE 0. 00%

EFFECTIVE DISCOUNT RATE 4. 22%

NOMINAL FINANCIAL RATE 9. 54%

VARIABLE

CAPITAL LEVELIZED MEASURE

USE SAVINGS RECOVERY COST SAVING

(kWh/YR) (kWhA'R) FACTOR (M)LLSfl(WH) (MW/YR)

13941 - - 0. 000 0. 000

13159 782 0.048 13. 579 0. 562

13122 37 0.048 135.463 0.027

13099 23 0. 048 72.476 0. 016

13092 7 0.048 100.775 0.005

13029 63 0.048 65.218 0.045

13004 25 0.048 76.878 0.018

12978 26 0. 048 159. 713 0. 019

119&6 981 0.048 41.288 0705

11398 5S8 O.CG9 50.734 0.430

11017 381 0. 059 187.730 0. 274

9809 1209 0.059 105.287 0.868

929E 516 0. 125 28.967 0.371

9134 159 0, 059 50.475 0, 114

8118 1016 0.091 139.956 0.730

793S 185 0.091 54, 350 0. 133

7047 885 0.091 144.511 0.636

16



FOR TI-IE YEAR CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

2012

SOURCE OF DATA FOR SPREADSHEET:

DATE OF RUN:

28-Jan-92

10192 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

19% FUEL FACTOR

0% TAKE-BACK FACTOR

-5473. 05 ENERGY USE CONVERSION CONSTANT (KWWYR)

42.63857 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))A'R

STATE

ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

WASHINGTON

2

NEW

1344

4, 22%

5. 10%

0. 00%

4. 22%

9. 54%

CONSERVATION MEASURE:

BASE CASE

SUPER G. S. ENVELOPE

ROOFR3B>R49ADV

WALLR22>R26ADV

SOLAR ORIENT.

SOLAR WINDOWS

SQC WINDOWS & DOOR

WALL R26 A>R40 BDW

CLASS 33 WINDOW AFTER SGC

UA

(BTU/F/H)

471. 00

385. 00

37400

350. 00

321. 96

317. 57

ZZB. 57

211. 57

134.07

DELTA Ll/A

(BTU/F/H)

86. 00

11.00

24, 00

2804

439

89.00

17.00

1750

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

1695. 00

392. 00

BQ2.00

26.00

20.00

1245. 00

1590. 00

406.00

70

70

70

70

70

30

70

30

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

11805

8B42

8463

7636

667C

6519

3452

2867

2264

CAPITAL

SAVINGS RECOVERY

(kWh^R) FACTOR

2963

379

827

966

151

3066

586

603

0. 045

0.045

0. 045

0045

0. 045

0. 059

0. 0«5

0.059

VARIABLE

LEVELIZED

COST

(MtLLS/KWH)

0. 000

25. 580

46. 252

43. 371

1. 203

5. 913

24. 126

121. 390

40.012

MEASURE

SAVING

(MW/YR)

0.000

3.447

0.441

0. 962

1. 124

0. 176

3. 567

O. G81

0.701

37



FOR THE YEAR

2012

DATE OF RUN:

28-Jan-52

CONSERVATION SUPPLY PLANNING SPREADSHEET-SINGLE FAMILY HOMES

5616 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

19% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET;

STATE

ZONE

VINTAGE OF HOUSING

PROTOWPE SIZE (SQ. FT.)

WASHINGTON

2

NEW

1948

CONSERVATION MEASURE:

BASE CASE

SUPER G. S. ENVELOPE

ROOF R38>R49 ADV

WALL R22>R26 ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGC WINDOWS &OCX)R

WALL R26 A>R40 BOW

CLASS 33 WINDOW AFTER SGC

0% TAKE-BACK FACTOR

-6733. 87 ENERGY USE CONVERSION CONSTANT (KWhWR)

4375055 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(BTU/F/H)

628.00

532.00

519.00

481.00

452. 15

436.32

326. 32

29932

27532

DELTA U/A

(BTU/F/H)

96.00

13.00

38.00

28, 85

15. 83

11000

27. 00

24.00

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

205600

441. 00

1287,00

2G. OO

20.00

1334, 00

2546.00

557. 00

70

70

70

70

70

30

70

30

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

CAPITAL

RECOVERY

LEVELIZED

COSTUSE SAVINGS

(RWh/YR) (RWhfl-R) FACTOR (MILLS/KWH)

16718 ~ - 0. 000

13332 3385 0045 27.157

12874 458 0,045 43.016

11534 1340 0.045 42.94S

10517 1017 0,045 1. 143

9958 558 0.045 1.602

6080 3879 0.059 20.434

5127 952 0.045 118. 571

4291 B46 0.059 39. 105

4.22%

5. 10%

0. 00%

4. 22%

9. 54%

MEASURE

SAVING

(MW/YR)

0000

2.248

0304

0.890

O. S75

0. 371

2. 575

0. 632

0. 562

38



FOR THE YEAR

2012

DATE OF RUN:

29-Jan-92

CONSERVATION SUPPLY PLANNING SPREADSHEET.SINGIE FAMILY HOMES

10672 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

25% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET-

STATE

ZONE

VINTAGE OF HOUSING

PROTOTCPE SIZE (SO. FT.)

WASHINGTON

2

NEW

2352

CONSERVATION MEASURE:

BASE CASE

SUPER G. S. ENVELOPE

ROOF R38>R49ADV

WALL R22>R26 ADV

SOLAR ORIENT.

SOLAR WINDOWS

SGC WINDOW

WALL R26 A>R40 BDW

CLASS 33 WINDOW AFTER SGC

BASEMENT

0% TAKE-BACK FACTOR

-8256.22 ENERGY USE CONVERSION CONSTANT (KWH/YR)

42.97208 ENERGY USE CONVERSION SLOPE (KWW(BTU/RH})/YR

UA

(BTU/F/H)

721, 00

627. 00

61300

593. 00

541. 70

51876

372. 76

351. 76

325,96

294, 08

DELTA U/A

(BTU/F/H>

94,00

1400

3000

41. 30

2294

146. 00

21. 00

25, 80

3188

1574. 00

472. 00

1028, 00

26.00

20.00

181000

2036. 00

538.00

1098.00

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

VARIABLE

FIRST

INCRMT, MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

70

70

70

70

70

30

70

30

70

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

i?oea

14034

13582

12614

11281

10541

5829

5152

4319

3290

CAPITAL

RECOVERY

LEVELIZED

COSTSAVINGS

(kWh/YR) FACTOR (MILLSfltWH)

0. 000

3034 0. 045 23. 201

452 0, 045 48. 713

968 0.045 47.478

1333 0. 045 0. 872

740 0.045 1.208

4712 0. 053 22825

678 0. 045 134. 333

833 0. 05B 42. 674

1029 0.045 47.721

4.22%

5. 10%

0.00%

4. 22%

a. 54%

MEASURE

SAVING

(MW/YR)

0. 000

3. 636

0,550

1. 179

1624

0.902

5. 740

O. B28

1.014

1. 253

39



FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREAD SHEET -MOBILE HOMES

2012

DATA OF RUN:

28-Jan-92

1, 083 NUMBER OF HOMES IN SECTOR MATCHING PROTOF/PE

4660% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE MONTANA

ZONE 3

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ, FT.) 924

30. 00% TAKE-BACK FACTOR

-5099. 79 ENERGY USE CONVERSIOM CONSTANT (KWH^R)

58,38 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0, 00%

4.22%

9, 54%

CONSERVATION MEASURE: UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 476

W1 WIND SG>STORM 385 90. 70

W3 CLASS 33 WINDOWS AFTER W1 339 46. 12

ACH .G>,4 313 26.60

INSUL. ROOF 296 47. 20

FIRST

1NCRMT. MEASURE MEASURE PENETRATION

COST($) LIFEfYRS) ACCEPTANCE RATE

$1, 171. 00

1127. 00

119.00

2400. 00

30

30

w

30

100%

100%

100%

35%

100%

100%

100%

100%

VARIABLE ANNUAL

CAPITAL LEVELIZED MEASURE

USE SAVINGS RECOVERY COST SAVING

(kWh/YR) (kWh/YR) FACTOR (MILLSfl<WH) (MW/YR)

12116 - - 0.000 0. 000

10137 1979 0. 059 35. 152 0, 245

S130 1006 0059 66.532 0. 124

8550 580 0. 12S 25. 558 0. 072

8189 361 0059 138,442 0.045

40



FOR THE YEAR CONSERVATION SUPPLY Pl ANNtNG SPREAD SHEET -MOBILE HOMES

2012

DATA OF RUN:

28-Jan-92

655 NUMBER OF HOMES IN SECTOR MATCHING PROTOTVPE

41.50% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET-

STATE MONTANA

ZONE 3

VINTAGE OF HOUSING NEW

PROTOPfPE SIZE (SQ. FT.)

0. 00% TAKE-BACK FACTOR

-5099. 79 ENERGY USE CONVERSION CONSTAMT (KWH/YR)

58,38 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4.22%

5, 10%

0.00%

4. 22%

9.54%

CONSERVATION MEASURE: UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 366

NEW HUD STANDARD 322 44. 00

HUD > MCS 229 93 00

FLOOR R33>R44 219 1000

ATTIC R38>R49 218 1.00

VAULT R33&R38 217 1, 00

CLASS 33 WINDOWS AFTER MCS 203 14, 40

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

$895.00

21M.OO

249.00

130. 00

84.00

386,00

48

45

45

45

45

45

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWhA'R)

9517

8014

4638

4496

4462

4428

3936

SAVIMGS

(kWhffR)

1503

3176

342

34

34

492

CAPITAL

RECOVERY

0.050

0.050

0. 050

0.050

0.050

0. 050

VARIABLE

LEVELIZED

COST

FACTOR tMILLSft<WH)

0.000

29.789

34. 549

36.485

190, 382

123. 016

39. 256

ANNUAL

MEASURE

SAVING

(MW/YR)

0. 000

0. 112

0. 237

O.OE6

0, 003

0.003

0. 037

41



FUR THE YEAR:

2012

DATA OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREAD SHEET. MOB1LE HOMES

496 NUMBER OF HOMES IN SECTOR MATCHING PROTOP>rPE

41. 50% FUEL FACTOR

30.00% TAKE-BACK FACTOR

.7933. 87 ENERGY USE CONVERSION CONSTANT (KWH/YR)

62.29 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/VR

SOURCE OF DATA FOR SPREADSHEET:

CONSERVATION MEASURE UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 4BO

NEW HUD STANDARD 404 76. 00

HUD > MCS 283 121, 00

FLOOR R33>R44 256 17. 00

ATTIC R38>R49 263 3, 00

VAULT R33>R38 261 2. 00

CLASS 33 WINDOWS AFTER MCS 247 14.50

FIRST

fNCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

$1,486.00

2675. 00

423.00

295.00

106.00

389,00

45

45

45

45

45

45

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

STATE

ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. FT )

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

MONTANA

3

NEW

USE

(kWh/YR)

12850

10912

7825

7392

7315

72G4

6894

SAVINGS

(RWhA'R»

1939

3087

434

77

51

370

CAPITAL

RECOVERY

FACTOR

0.050

0. 050

0,050

0. 050

0.050

0. 050

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0.000

38.338

43. 347

48768

192. 806

103.919

52. 602

4.22%

5. 10%

0.00%

4, 22%

9, 54%

ANNUAL

MEASURE

SAVING

(MW/YR)

0000

0. 110

0. 175

0, 025

0. 004

0. 003

0. 021

47



FOR THE YEAR- CONSERVATION SUPPLY PLANNING SPREAD SHEET -MOBILE HOMES

2012

DATA OF RUN:

28-Jan-92

22, 468 NUMBER OF HOMES IN SECTOR MATCHING PROTOFCPE

54. 40% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING EXISTING

PROTOPfPE SIZE (SO. FT.) 924

3000% TAKE-BACK FACTOR

-4249, 22 ENERGY USE CONVERSION CONSTANT (KWH/YR)

33. 31 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATiON RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4-22%

5. 10%

0, 00%

4. 22%

9, 54%

CONSERVATION MEASURE: UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 463

W1 WIND SG>STORM 372 90. 70

W3 CLASS 33 WINDOWS AFTER W1 326 46. 12

ACH .6> 4 300 26.60

INSUL. ROOF 283 47. 20

FIRST

fHCRMT. MEASURE MEASURE PENETRATION

OOST{») LIFE(YRS) ACCEPTANCE RATE

S1. 171-OQ

1127. 00

119.00

2400.00

30

30

10

30

100%

100%

100%

35%

100%

100%

100%

100%

VARIABLE ANNUAL

CAPITAL LEVELIZED MEASURE

USE SAVINRS RECOVERY COST SAVING

(kWh/YH) (kWh/YR) FACTOR (M ILLS/KWH) (MW/YR)

S200 - "- 0.000 0. 000

4221 979 0. 059 71.QB9 2. 510

3723 498 0 D59 134.551 1.276

3436 287 0125 51.687 0. 736

3258 178 0059 279.977 0.457
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FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREAD SHEET .MOBILE HOMES

2012

DATA OF RUN.

28-Jan-92

29, 222 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

36,00'X, FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET-

STATE OREGON

ZONE 1

VINTAGE OF HOUSING NEW

PROTOn'PE SIZE (SO. FT.)

0,00% TAKE-BACK FACTOR

-4249. 22 ENERGY USE CONVERSION CONSTANT (KWH/YR)

33, 81 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0.00%

4. 22%

9. 54%

CONSERVATION MEASURE- UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 366

NEW MUD STANDARD 322 44. 00

HUO > MCS 229 93 00

FLOOR R33>R44 219 10. 00

ATTIC R38>R49 218 1.00

VAULT R33>R39 217 1. 00

CLASS 33 WINDOWS AFTER MCS 203 1440

FIRST

INCRMT MEASURE MEASURE PENETRATION

COST($) LIFECfRS) ACCEPTANCE RATE

$895, 00

2194.00

249, 00

130.00

84.00

386. 00

45

45

45

45

45

45

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

5199

4247

2235

2019

1997

1975

1664

SAVINGS

(kWh/YR)

952

2012

216

22

22

312

CAPITAL

RECOVERY

0.050

0. 050

O.D50

0.050

0.050

0. 050

VARIABLE

LEVELIZED

COST

FACTOR (MILLS/KWH)

0. 000

47.022

54. 537

57.562

300. 523

194. 1B4

61.967

ANNUAL

MEASURE

SAVING

(MW/YR)

0, 000

3. 176

6. 712

0. 722

0. 072

0. 072

1.009

44



FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREAD SHEET-MOBILE HOMES

2012

DATA OF RUN:

28.Jan.92

19, 078 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

36 00% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING NEW

PROTOP<PE SIZE (SO FT.) 1344

30. 00% TAKE-BACK FACTOR

-5946.89 ENERGY USE CONVERSION CONSTANT (KWH/YR)

36.42 ENERGY USE CONVERSION SLOPE (KWH/(8TU/F/H)]/YR

REAL DiSCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

(BTU/F/H) (8TU/F/H) I;

BASE CASE 480

NEW HUD STANDARD 404 76. 00 $1,486. 00

HUD>MCS 283 121.CX) 2675.00

FLOOR R33>R44 2G6 1700 423. 00

ATTIC R36>R49 263 3 00 295.00

VAULT R33>R38 261 2. 00 106. 00

CLASS 33 WINDOWS AFTER MCS 247 14.50 309. 00

45

45

45

45

45

45

100%

100%

100%

100%

100V.

100%

100%

100%

100%

100%

100%

100%

1240

1974

277

49

33

237

0. 050

0050

0. 050

0050

0. 050

0. 050

59.931

67. 762

76^68

301.404

162. 452

82^30

45



FOR THE YEAR- CONSERVATION SUPPLY PLANNING SPREAD SHEET MOBILE HOMES

2012

DATA OF RUN:

2B-Jan-92

749 NUMBER OF HOMES IN SECTOR MATCHING PROTOT/PE

19. 50% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE UTAH

ZONE 2

VINTAGE OF HOUSING EXISTING

PROTOPl'PE SIZE (SO FT.) 924

30.00% TAKE-BACK FACTOR

-4672. 23 ENERGY USE CONVERSION CONSTANT (KWH^R)

50 52 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H)>/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4.22%

5. 10%

0. 00%

4.22%

9. 54%

CONSERVATION MEASURE: UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 463

W1 WIND SG>STORM 372 90. 70

W3 CLASS 33 WINDOW AFTER W1 326 46. 12

ACH , 6>,4 300 26,60

INSUL. ROOF 283 47.20

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($» LtFE(YRS) ACCEPTANCE RATE

$1, 171.00

1127, 00

118. 00

240000

30

30

10

30

100%

100%

100%

35%

100%

100%

100%

100%

USE

(kWh/YR)

15070

124S8

11174

10417

9947

SAVINGS

(RWh/YR)

2582

1313

757

470

CAPITAL

RECOVERY

VARIABLE

LEVELIZEO

COST

FACTOR (MILLS/KWH)

0. 000

0059 26945

0. 059 50.&99

0. 125 19.591

0. 059 106. 119

ANNUAL

MEASURE

SAVING

(MWA'R)

0.000

0, 221

0. 112

0.065

0. 040

46



FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREAD SHEET -MOBILE HOMES

2012

SOURCE OF DATA FOR SPREADSHEET:

DATA OF RUN:

28-Jan-92

2, 335 NUMBER OF HOMES IN SECTOR MATCHiNO PROTOFfPE

53. 50% FUEL FACTOR

0. 00% TAKE-BACK FACTOR

-4672. 23 ENERGY USE CONVERSION CONSTANT (KWH/YR)

50.52 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

STATE

ZONE

VINTAGE OF HOUSING

PROTOPr'PE SIZE (SO. FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

UTAH

2

NEW

4.22%

5, 10%

0, 00%

4. 22%

9. 54%

CONSERVATION MEASURE: UA DELTA U/A

(BTU/F/M) (BTU/F/H)

BASE CASE 366

NEW HUD STANDARD 322 44.00

HUD > MCS 229 93. 00

FLOOR R33>R44 219 10.00

ATTIC R38>H49 218 1. 00

VAULT R33>R3fl 217 1. 00

CLASS 33 WINDOWS AFTER MCS 203 14. 40

FIRST

INCRMT, MEASURE MEASURE PENETRATION

COST(S) LIFE(YRS) ACCEPTANCE RATE

$895.00

2194.00

249.00

13000

84.00

386. 00

45

45

45

45

45

45

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

6426

5392

3207

2972

2949

2925

2587

VARIABLE ANNUAL

CAPITAL LEVELIZED MEASURE

SAVINGS RECOVERY COST SAVING

IkWWYR) FACTOR (MILL»KWH| IMWWR)
0.000 0.000

1034 0, 050 43.305 0. 274

2185 0.050 50^25 0,580

235 0. 050 53.011 0.062

23 0. 050 276. 762 0. 006

23 0. 050 178. B31 0. 006

338 0. 050 57.067 0.090
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FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREAD SHEET-MOBILE HOMES
2012

SOURCE OF DATA FOR SPREADSHEET:

DATA OF RUN:

2S-Jan-92

CONSERVATION MEASURE

BASE CASE

NEW HUD STANDARD

HUD > MCS

FLOOR R33>R44

ATTIC R3a>R49

VAULT R33>R38

997 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

53. 50% FUEL FACTOR

30.00% TAKE-BACK FACTOR

-6823. 64 ENERGY USE CONVERSION CONSTANT (KWH/YR)

53. 99 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

UA

(BTU/F/H)

480

404

283

266

263

261

CLASS 33 WINDOWS AFTER MCS 247

DELTA U/A

(BTU/F/H)

76.00

121.00

17. 00

3.00

200

14. 50

FIRST

INCRMT.

COST($)

$1,486.00

2675. 00

423. 00

295. 00

10600

389. 00

MEASURE MEASURE PENETRATION

LIFEfYRS) ACCEPTANCE RATE

45

45

45

45

45

45

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

STATE

ZONE

VINTAGE OF HOUSING

PROTOP^PE SIZE (SQ. FT.)

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

UTAH

2

NEW

USE

(kWhA'R)

8878

7542

5416

5117

5064

5029

4774

SAVINGS

(kWhWR)

1336

2126

299

53

35

255

CAPITAL

RECOVERY

FACTOR

0, 050

0.050

0, 050

0.050

0, 050

0.050

VARIABLE

LEVELIZEO

COST

(MILLSKWH)

0000

55.G48

62, 919

70.817

279. 862

150.841

76. 353

1344

4. 22%

5. 10%

0. 00%

4. 22%

9. 54%

ANNUAL

MEASURE

SAVING

(MW/YR)

0. 000

0. 152

0.242

0. 034

0.006

0. 004

0.029

48



FOR THE YEAR CONSERVATION SUPPLY PLANN1MG SPREAD SHEET -MOBILE HOMES

2012

DMA OF RUN:

28-Jan-92

6, 921 NUMBER DF HOMES IN SECTOR MATCHING PROTOTYPE

35.40% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE

ZONE

VINTAGE OF HOUSING

PROTOPCPE SiZE (SO. FT.i

WASHINGTON

2

EXISTING

824

30. 00% TAKE-BACK FACTOR

-<672.23 ENERGY USE CONVERSION CONSTANT (KWH/YR)

50.52 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H)]/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0.00%

4. 22%

9.54%

CONSERVATION MEASURE: UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 463

W1 WIND SG>STORM 372 90. 70

W3 CLASS 33 WINDOW AFTER W1 326 46. 12

ACH .6?.4 300 26.60

1NSUL. ROOF 283 47.20

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST(^) LIFEfYRS) ACCEPTANCE RATE

$1, 171.00

1127-00

119.00

2400, 00

30

30

10

30

100%

100%

100%

35%

100%

100%

100%

100%

USE

(RWh/YR)

12093

10021

8967

8360

7982

SAVINGS

(kVWYR)

2072

1054

606

377

CAPITAL

RECOVERY

VARIABLE

LEVELtZED

COST

FACTOR (MILLSKWH)

0.000

0.059 33.577

0059 83.551

0. 125 24. 413

0.059 132.23B

ANNUAL

MEASURE

SAVING

(MW/YR)

0.000

1.637

O. B32

0.480

0.298
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FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREAD SHEET -MOBILE HOMES

8012

SOURCE OF DATA FOR SPREADSHEET-

DATA OF RUN:

28-Jan-92

16.005 NUMBER OF HOMES IN SECTOR MATCHING PROTOP/PE

37.30% FUEL FACTOR

STATE

ZONE

VINTAGE OF HOUSING

PROTOTYPE SIZE (SQ. FT.)

WASHINGTON

2

NEW

924

0, 00% TAKE-BACK FACTOR

-4672. 23 ENERGY USE CONVERSION CONSTANT (KWH/VR)

5052 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RAFE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0.00%

4, 22%

9. 54%

CONSERVATION MEASURE: UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 366

NEW HUO STANDARD 322 44. 00

HUD i. MCS 229 93 00

FLOOR R33>R44 219 10.00

ATTIC R38>R49 218 1. 00

VAULT R33>R3fi 217 1. 00

CLASS 33 WINDOWS AFTER MCS 203 14.40

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COSTtS) LIFEfYRS) ACCEPTANCE RATE

$895. 00

2194.00

249, 00

130. 00

84.00

386.00

45

45

4S

45

45

45

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YRf

B665

7271

4325

4006

3978

3945

3489

SAVINGS

(hWti/YR)

1394

294S

317

32

32

456

VARIABLE

CAPITAL LEVELIZED

RECOVERY COST

FACTOR (MILL&XWH)

0, 000

32. 116

37248

0.050

0. 050

o. oso

0.050

0.050

0, 050

39. 3M

205.254

132. 626

42. 323

ANNUAL

MEASURE

SAVING

(MW/YR)

0. 000

2. 547

5. 383

0-579

0. 068

0. 058

0.833

50



FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREAD SHEET-MOBILE HOMES

2012

DATA OF RUN:

28.Jan.92

6, 858 NUMBER OF HOMES IN SECTOR MATCHING PFIOTOTVPE

37. 30% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE

ZONE

VINTAGE OF HOUSING

PROTOTr'PE SIZE (SO. FT.)

WASHINGTON

2

NEW

1344

30.00% TAKE-BACK FACTOR

-6623,64. ENEPGY USE CONVERSION CONSTANT (KWHT<R)

53.99 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/Hll/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE 01SCOUWT RATE

NOMINAL FINANCIAL RATE

4. 22%

6. 10%

0. 00%

4.22%

9, 54%

CONSERVATION MEASURE UA DELTA U/A

(BTU/F/H) (BTU/F/H)

BASE CASE 4SO

NEW HUD STANDARD 404 76. 00

HUD> MCS 2B3 121. 00

FLOOR R33>R44 266 17.00

AFTIC R38>R49 263 3. 00

VAULT R33>R38 261 2. 00

CLASS 33 WINDOWS AFTER MCS 247 U, 50

FIRST

INCRMT, MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

$1,486.00

2675.00

423.00

295.00

106.00

389. 00

*5

45

45

45

45

45

100V.

100%

100%

100%

100%

100%

100%

100%,

100%

100%

100%

100%

USE

(kWhflfR)

11970

10170

7303

6fl&9

GB28

S781

6437

SAVINGS

(RWh/YR)

1801

Z867

AD3

71

47

344

CAPrTAL

RECOVERY

O.G60

0.050

0.050

0,050

0. 050

0.050

VARIABLE

LEVEL1ZED

COST

FACTOR (MILLSflWH)

0.000

41.270

4G.eez

52.520

207. 653

111. B68

56.6»

ANNUAL

MEASURE

SAVtNQ

(MW/YR)

0,000

1.430

2.2T7

0. 320

0. 056

0.038

D. E73

51



FOR THE YEAR:

2012

DATE OF RUN-

2B-Jan-92

CONSERVATION SUPPLY PLANNING SPREAD SHEET-MULTIFAMILY

2, 244 NUMBER OF HOMES IN SECTOR MATCHING PROTOFifPE

32.80% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE MONTANA

ZONE 3

VINTAGE OF HOUSING EXISTING

PROTOT/PE SIZE (SO. FT.)

30.00% TAKE-BACK FACTOR

4184.46 ENERGV USE COMVERSfON CONSTANT (KWHA'R)

51. 02 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0.00%

4. 22%

9. 54%

279.8 BASE UA

CONSERVATION MEASURE

BASE CASE

WALLS RO>R11

F1 FLOOR RO>R19

C1 CEILR19>38

C2 CEIL R38>49 AFT C1

W1 WIND SG>STORM

W3WINDDG>CLASS33

W4 WIND SG>CLASS33 AFT W1

ACH 6>.5

DOOR 1NSUL

CEILING R17>R49

UA

(BTU/F/H)

2BO

269

262

260

259

239

226

221

207

206

204

DELTA U/A

(8TU/F/H)

43.B8

26.45

5.42

2.64

45.60

30.40

30.40

13. 77

1. 38

5. 99

FIRST

fMCRMT. MEASURE MEASURE PENETRATION

COST($) LIFE(YRS) ACCEPTANCE RATE

185. 02

15312

111. 65

5742

665. 00

15U. 30

B49. 30

154. 17

150,00

149. 93

30

30

30

30

30

30

30

10

30

30

25%

27%

30%

30%

44%

44%

ie%

100%

90%

30%

100%

1(»%

100%

100%

100%

100%

t00%

100%

100%

100%

USE

(kWh/YR)

6781

S519

6346

6307

6288

5811

5490

5373

5043

5013

4970

SAVINGS

(kWh/YR)

26S

173

39

19

477

321

)17

330

30

45

CAPITAL

RECOVERY

FACTOR

0, 059

0. 059

0, 059

0.059

0,059

0.059

0. 059

0, 125

0. 059

0.059

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0.000

10. 439

14.332

51,024

53. 747

36. 104

123. 322

69. 166

58. 161

269. 101

61.968

MEASURE

SAVING

(MW/YR)

0. 000

0. 067

0. 044

0. 010

0, 005

0. 122

0.082

D. 030

0.085

O.OOB

0. 011
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FOR THE YEAR

2012

DATE OF RUN.

28-Jan-93

CONSERVATION SUPPLY PLANNING SPREAD SHEET-MULTIFAMILY

6,335 NUMBER OF HOMES IN SECTOR MATCHtNQ PROTOT E

16.40% FUEL FACTOR

SOURCE OF DATA COR SPREADSHEET-

STATE MONTANA

ZONE 3

VINTAGE OF HOUSING NEW

PflOTOT/PE SIZE jSQ. FT.) 840

. 0 00% TAKE-BACK FACTOR

-3280.37 ENERGY USE CONVERSION CONSTANT (KWH/VR)

46.59 ENERGY USE CONVERSION SLOPE (KWHf(aTUff/H)>?YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0. 00%

4. 22%

9. 54%

COHSERVATIOK MEASURE UA

(BTU/F/Ht

BASE CASE 201

SGC ENVELOPE 174

SGC WINDOWS 131

ROOFR3fl>R49A 127

WALL R22?R26 A 118

WALL R26 A>R40 DBL 112

FLOOR R30>R4fl 111

CLASS 33 WINDOW AFTER SGC 102

BASE UA

DELTA U/A

(BTU/F/H)

27. 50

42.30

3. 80

B60

6,00

1. 30

950

FIRST

1NCTMT. MEASURE MEASURE PENETRATION

COST(S) LIFE(YRS) ACCEPTANCE RATE

56-00

477.00

143.00

301.00

282.00

127. 00

220. 40

70

30

70

70

70

70

30

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWIVYR)

5087

4016

2349

2201

1B66

1632

1581

1211

SAVINGS

(hWhffR)

1Q71

1667

148

335

234

51

370

VARIABLE

CAPITAL LEVEL12ED

RECOVERY COST

FACTOR (MILLSWVH)

0.000

0.045

0, 059

0. 045

0. 045

0. 045

0. 045

0.059

2.338

17.000

43. 199

40. 17fl

55. 866

112144

35.3B9

MEASURE

SAVING

(MW/YR)

0.000

0.775

1.206

0. 107

O. M2

0. 169

0, 037

0. 288

53



FOR THE YEW-

2012

DATE OF RUN;

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREAD SHE ET-MULTIFA WILY

34. 2B2 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

4B. 10% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ. FT.)

30.00% TAKE-BACK FACTOR

.2256 34 ENERGY USE CONVERSION CONSTANT (KWH/YR)

25. 03 ENERGY USE CONVERSION SLOPE (KWW(6TUrf:/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

422%

5. 10%

0. 00%

4.22%

954%

279.8 BASE UA

CONSERVATION MEASURE

BASE CASE

WALLS RO>R11

F1 FLOOR R0>ni9

C1 CEIL R19>38

C2 CEIL R3B>49 AFT C1

W1 WIND SG>STORM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS33 AFT W1

ACH . 6>.5

DOOR (NSUL

CEILIN3 R17>R49

UA

(BW/F/H)

280

269

262

260

259

239

226

221

207

206

204

DELTA U/A

(BTU/F/H)

43.B8

26.45

5.42

2. G4

45.60

30.40

30,40

13. 77

), 3S

5. 99

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFEQfRS) ACCEPTANCE RATE

1S5. 02

153. 12

111. 65

5742

665. 00

1514, 30

84&.30

154. 17

150.00

149. 93

30

3D

30

30

30

30

30

10

3D

30

25%

27%

30%

30%

44%

44%

16%

100%

90%

30%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWtWR)

2464

2365

2299

2285

2277

2097

1975

1931

1803

1794

1778

SAVINGS

(kWh/YR)

99

65

15

7

181

122

44

) 25

11

16

CAPITAL

RECOVERY

FACTOR

0.059

0,059

0. 059

0.05S

0059

0. 059

0. 059

0. 125

0. 059

0. 059

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0. 000

27. 547

37. 820

134. 645

UI.B29

9S.274

325. 429

1B2. 518

153. 477

710. 116

163. 523

MEASURE

SAVING

(MW/YR)

0,000

0.389

0. 256

0058

0028

0.70B

0.476

0, 173

0. 490

0.044

0.064

54



FOR THE YEAR

2012

DATE OF RUN-

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREAD SI-IEET-MULTIFAMILY

27. B04 NUMBER OF HOMES IN SECTOR MATCHING PROTOTyPE

12. 70% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE OREGON

ZONE 1

VINTAGE OF HOUSING HEW

PROTOPr'PE SIZE (SQ. FT.) 840

0. 00% TAKE-BACK FACTOR

-223B. 32 ENERGY USE CONVERSION CONSTANT (KWHWR)

25.08 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4.22%

5. 10%

0. 00%

4, 22%

9. 54%

CONSERVATION MEASURE UA

(BTU/F/H)

BASE CASE 201

SGC ENVELOPE 174

SGC WINDOWS 131

ROOFR38>R49A 128

WALLR22>R26A 119

WALL R26 A>R40 DBL 113

FLOOR R30>R48 112

CLASS 33 WINDOW AFTER SGC 102

BASE UA

DELTA U/A

(BTU/F/H)

2G. 83

42BO

3. 60

8.60

6. 00

1. 30

9. 50

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST(») LIFEQfRS) ACCEPTANCE RATE

56900

477. 00

14300

301.00

292. 00

127. 00

220. 40

70

30

70

70

70

70

30

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

2448

1860

923

840

651

520

491

283

VARIABLE

CAPITAL LEVELIZED MEASURE

SAVINGS RECOVERY COST SAVING

(kWhWR) FACTOR (MILLSflCWH) (MW/YR)

0.000 0. 000

588 0. 045 43.303 1. 865

937 0059 30239 2975

B3 0. 045 76.838 0. 264

188 0.045 71.465 0, 598

131 0. 045 99.370 0. 417

28 0, 045 109.473 0. 090

KM 0. 059 62.947 0. 660
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FOR THE YEAR.

2012

DATE OF RUN:

28-Jan-92

CONSERVATION SUPPLY PLANNING SPREAD SHEET-MULTIFAMILY

1,U9 NUMBER OF HOMES IN SECTOR MATCHING PROTOTYPE

1. 00% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE UTAH

ZONE 2

VINTAGE OF HOUSING EXISTING

PROTOTYPE SIZE (SQ. FT.) 840

30. 00% TAKE-BACK FACTOR

-3351. 86 ENERGY USE CONVERSION CONSTANT (KWH/YR)

43.30 ENERGY USE CONVERSION SLOPE (KWH/fBTU/RHD/YR

REAL DISCOUNT RATE

INFLATIOM RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4.22%

5. 10%

0. 00%

4.22%

9. 54%

279. 8 BASE UA

CONSERVATION MEASURE

BASE CASE

WALLS RO>R11

F1 FLOOR RO>R19

C1 CEILR19>38

C2 CEIL R38>49 AFT C1

W1 WIND SG>STORM

W3 WIND DG>CLASS 33

W4 WIND SG>CLASS33 AFT W1

ACH . 6?. 5

DOOR INSUL

CEILING R17>R49

UA

(BTU/F/H)

280

269

262

260

259

239

226

221

207

206

204

DELTA U/A

(BTU/F/H)

43.88

26. 45

5.42

2. 64

4560

30,40

30.40

13,77

1. 38

5.99

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFEtYRS) ACCEPTANCE RATE

185.02

153. 12

111.65

57, 42

66S. OO

1514. 30

849. 30

154, 17

150.00

149. 93

30

30

30

30

3D

30

30

10

30

30

25%

27%

3a%

30%

44%

44%

16%

100%

90%

30%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWh/YR)

8676

8348

8132

80B3

80GO

7463

7062

6916

6502

6465

6411

SAVINGS

(RWh/YR)

32B

216

49

24

597

401

146

413

37

54

CAPITAL

RECOVERY

FACTOR

0.059

0. 059

0.059

0. 059

0.059

0. 059

0.059

0. 125

0.059

0059

VARIABLE

LEVELIZED

COST

(MILLSOTVH)

0.000

8. 349

11.463

40,810

42. 987

28.B77

98.634

55.319

46. 518

215.230

49. 562

MEASURE

SAVING

(MW/YR)

0.000

0, 054

0. 036

OOOfl

0. 004

0. 099

0. 066

0.024

0068

0.006

0, 009
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FOR THE VEAR:

2012

DATE OF RUN-

28Jan-92

CONSEOVATON SUPPLY PLANNING SPREAD SHEET-MULTIFAMILY

16, t52 NUMBER OF HOMES W SECTOR MATCHING PROTOT/PE

11.30% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE UTAH

ZONE 2

VINTAGE OF HOUSING NEW

PROTOTYPE StZE (SO. FT.)

O. OQ% TAKE-BACK FACTOR

. 2918. 39 ENERGY USE CONVERSION CONSTANT (KWH/YR>

39.91 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/Ht)/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION BATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINAWCIAL RATE

4. 22%

5. 10%

0,00%

4. 22%

9. 54%

201 BASE UA

CONSERVATION MEASURE

BASE CASE

SGC ENVELOPE

SGC WINDOWS

ROOF R38>R49 A

WALL R22>R26 A

WALL R26 A>R40 DBL

FLOOR R30>R4fl

CLASS 33 WINDOW AFTER SQC

UA

(BTU/F/H)

201

174

131

127

118

112

111

102

DELTA Lfrt

(BTU/F/H)

27, 50

42. 80

3. 80

fl. 60

6, 00

1. 30

9. 50

FIRST

fNCRMT. MEASURE MEASURE PEWETRATfON

COST($) LIFEfYRS) ACCEPTANCE RATE

569.00

47700

143.00

301. 00

292. 00

127. 00

220. 40

70

30

70

70

70

70

30

100%

10C?%

100%

100%

100%

100%

100%

100%

f00%

100%

f00%

100%

f00%

100%

VARIABLE

CAPITAL LEVELIZED

USE SAVINGS RECOVERY COST

(kWhWR) (kWWYR) FACTOR (MILLSWftfHt

452S ~ - 0.000

3553 973 0. 045 26. 138

2038 1515 0.059 19.70B

1903 135 0.045 47.538

f 598 304 0045 44.2)4

1386 212 0.045 61.47B

t340 46 0.0*5 12^409

100+ 336 0. 059 38.844

MEASURE

SAVING

(MW/YR)

0. 000

1, 795

2. 793

0.24S

0. 561

0.392

0. 085

0. 820
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FOR THE YEAR

2012

DATE OF RUN:

2B-Jan-S2

CONSERVftTtON SUPPLY PLAHMIMG SPREAD SHEET-MULTlFAMILy

9. 57S NUMBER OF HOMES IN SECTOR MATCHING PROTOF<PE

32. 10% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE

ZOME

VINTAGE OF HOUSING

PROTOPf'PE SIZE (SQ. FT.)

WASHINGTON

2

EXISTING

840

30.00% TAKE-BACK FACTOR

-3351, 86 ENERGY USE CONVERSION CONSTANT (KWH/YR)

43. 30 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4.22%

5. 10%

o.co%

4. 22%

9. 54%

279. 8 BASE UA

CONSERVATION MEASURE

BASE CASE

WALLS RO?R11

F1 FLOOR RO>R19

C1 CEIL R19>38

C2 CEIL R38>49AFTC1

W1 WIND SG>STORM

W3 WIND DG^CLASS 33

W4 WIND SG>CLASS33 AFT W1

ACH . G>.5

DOOR INSUL

CEILING R17>R49

UA

(BTU /H)

280

269

262

260

259

239

226

221

207

206

204

DELTA U/A

(BTU/F/H)

43. 88

26.45

5. 42

2. 6A

4560

30.40

30.40

13. 77

1.38

599

FIRST

INCRMT. MEASURE MEASURE PENETRATION

COST($) LIFEfYRS) ACCEPTANCE RATE

18S. 02

153. 12

111. 65

57.42

665.00

1514. 30

849.30

154. 17

150. 00

149.93

30

30

30

30

30

30

30

10

30

30

25%

27%

30%

30%

44%

44%

16%

100%

wn,

30%

100%

100%

100%

100%

loo-y.,

100%

100%

100%

100%

100%

USE

(kVWYRf

5SSO

5726

5577

5544

5528

51 IS

4843

4743

4460

4434

4397

SAVINGS

(kWh/YR)

225

148

93

16

409

275

100

283

26

37

CAPITAL

RECOVERY

FACTOR

0.059

0, 059

0. 059

0059

D.W9

0. 059

0. 059

0. 125

0.059

o.css

VARIABLE

LEVELIZED

COST

(MfLLSTOVH)

0, 000

12. 173

1G. 713

59502

62. 676

42. 1IQ

143. 812

80.657

67.824

313. 811

72263

MEASURE

SAVING

(MW/YR)

0. 000

0346

0162

0. 037

0. 018

0.447

0. 301

0. 109

0, 310

0.038

0. 0*0
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FOR THE YEAR

3012

CATE OF RUN:

28-Jan-S£

CONSERVATION SUPPLY PLANNING SPREAO Sh^EET-MULTIFAMILY

6, 525 NUMBER OF HOMES (N SECTOR MATCHiNG PROTOTTPE

19.60% FUEL FACTOR

SOURCE OF DATA FOR SPREADSHEET:

STATE

ZONE

VINTAGE OF HOUSING

PROTOnrPE SIZE (SO. FT.)

WASHINGTON

2

NEW

840

0. 00% TAKE-BACK FACTOR

-2918. 39 ENERGY USE CONVERSION CONSTANT (KWWYR)

39.91 ENERGY USE CONVERSION SLOPE (KWH/(BTU/F/H))/YR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL FINANCIAL RATE

4. 22%

5. 10%

0-00%

4. 22%

9, 54%

CONSERVATION MEASURE UA

(BTU/F/H)

BASE CASE 201

SGC ENVELOPE 174

SGC WINDOWS 131

ROOFR38>R49A 127

WALL R22>R26 A 118

WALL R26 A>R40 DBL 112

FLOOR R30>R48 111

CLASS 93 WINDOW AFTER SGC 102

BASE UA

DELTA U;A

(BTU/F/H)

27.50

42. 80

3, 80

8.60

6. 00

1. 30

9. 50

FIRST

IWHMT. MEASURE MEASURE PENETRATION

COST($) LIFEfYRS) ACCEPTANCE RATE

569-00

477. 00

143.00

301. 00

292.00

127. 00

220.40

70

30

70

70

70

70

30

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

USE

(kWhft'R)

4103

3220

1B47

1725

1449

1257

1215

910

SAVINGS

(kWh/YR)

B82

1373

122

278

193

42

306

CAPITAL

RECOVERY

FACTOR

0. 045

0.059

0.045

0. 045

0. 045

0. 045

0.059

VARIABLE

LEVELIZED

COST

(MILLSWWH)

0.000

2B. 836

20.639

52.445

4S.778

67. 825

136. 149

42.9M

MEASURE

SAVING

(MW/YR)

0, 000

0. 657

1, 023

0. 091

0, 206

0. 143

0. 031

0.227
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3. RESIDENTIAL APPLIANCES

3. 1. Current Appliance Disaggregation

One of the problems in residential energy analysis is disaggregation of the residential
loads" mto'specific enduses or appliances'. ^The'di^aggregatipn is necessary^ because tte
home Ts'metered^only at the wKole house level. Breaking down residential consumption
into enduses utilized several tools.

First, conditional demand models can be used for some enduses. The conditional
demand'moderTs used to estimate space heatmg, space cooling, water heating and a
otheFaDuii ance Toads.

" 

There are problems, witH this, procedure. H is often tlie^case
Ae"rcg?e'ssion'm6del picks up collineanty between die presence of certain appliances.
Thus, these results are supplemented with expert judgement.

The iudeement takes the form of estunatmg typical apgliance consumption from other
referen'c^s'and'multipiYing'by the saturation of the appliance. Saturation data are ̂t<
from~'theCompan'y's'-"fen5-gy Decisions" surveys. Since we are dealing
small ~amountsr'ofannuar consumption, the assmned vacancy rate affects^the results, ^ihe

"rate Ts larger than suggested_by connect reports because empty homes^cm
have'tH'e'electric'se'rvice turned on. Th'e most recent^acancy data came
US Census" which'is not'a very recent survey. The Company attempt ed 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 7.
First, this table shows the saturations of the_ various appliances. Next, it shows the
average'consumption^ that Ts, the product of typical consumption times the saturation
that p'articular appliance times 1 minus the vacancy rate. _l'he
annual average consumption for residential appliances in each state.

3.2. Appliance ECMs
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Table 7 Residential A liancn Estinrates

RESIDENTIAL ENDUSE DtSAGGHEQATION

APPLIANCE SATURATION

OREGON WASH

DHW 83% 89%

REFRIGERATOR 103% 1CO%

FREEZER SB* t3»

CLOTHES DflYER 81% 8*%

RANGE 9S% 90%

NOT TUB 81 »
WBL PUMP zat, ze%

OISHWASHER 57% 60%

CLOTHESWASHER Wk ayA

WATERBED HEATER 21% 20%

zafc

57%

ss^,

21%

AIR CONDmONER, WINDOW 14%

AIR CONDmONER. CENTRA1. IPA

AIR CONOITIONER, EVAP S%

LIGHTS 10»

27%

9%

100%

IDAHO

9t%

100%

63%

82%

93%

e%

23%

50%

se%

ie%

7%

2%

3%

100%

MOtfT

71%

100%

65%

K%

92K

4%

31%

57%

BS%

20%

7%

4%

5%

100%

WYOM

30%

)00%

64%

B?A

TJ%

4%

12ii,

S2%

ao%

3e%

9%

5%

31%

100%

CAUF

86%

10m,

58%

79%

BTSl

e%

31%

51%

87%

23%

11%

B%

11%

10IK,

VTAH

19%

100%

4fl%

GS%

BW

2%

0%

64%

86%

20%

6%

1W,

54%

100%

UP&L

IDAHO WYOM

77%, 36%

100%

67%

85%

90%

4%

0%

52%

so%

22%

4%

4%

12%

10W.

100%

61%

7B%

73%

2%

0%

68%

89%

23%

2%

2%

VACANCY RATE ASSUMFTIOH

8% 8% 9% 9%

APfl. tANCES

AVERAGE CONSUMPTION, kWti

12% 9% 9% s%

OREGON WASH

3054 3506

1358 1355

DHW

REFRIGERATOR

FREEZES <86 538
CLOTHES DRYER 621 643

"ANGE i16 i37

HOTTUB 142 111

WELL PUMP 2B6 337

DISHWASHER 370 389

CLOTHESWASHER 504 520

WATERBED HEATER 194 185

AIR CONDmONER, WINDOW M 165

Alfl CONDmONER, CENTHAL £22 398

AIR CONDrTIONER, EVAP 6 10

LIGKTS 1639 1636

MISC 714 1035

IDAHO

30S4

1295

530

618

512

140

294

319

435

164

32

31

3

1624

817

MONT

2619

1302

550

636

510

9<

39B

366

509

183

32

33

e

1G06

S97

WYOM

1121

1261

524

602

413

91

149

365

504

319

40

71

34

1559

436

CALIF

2724

1300

489

5S7

481

140

397

327

502

210

50

117

12

1S06

480

UTAH

423

1295

4W

S20

463

47

50

408

495

182

19

227

280

1604

276

IDAHO

2594

12&5

563

641

496

93

300

332

518

200

18

43

75

1611

1792

WYOM

1382

1295

513

573

402

<7

300

434

5t2

209

9

29

7

1 4

458

TOTAL APPLIANCES 1017G 11362 9432 6G93 10571 7774
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Predicting the savings potential from new appliances in problematic. ^ Shoyld^pne^assiane
current levels oftecSnologyor the improyea levels expected m the future? ̂  ShouU^^ne
base'costs on the'mcremeStal or total replacement? In ow study, we included a ECM to

""High Technology" refrigerators and freezers. This^ option represents^new
products'exp?cted"within'9ie twenty year planning horizon, altiiough not^ available now.
^Ve also assigned the cost for new appliance^ as the mcremental cost. Cost and saviags
for' these "aDiSiances'were" taken from 'USDOE Draft Rulemaking Proceedings as ^ /
developed~'bVLawrence-Be7keley Laboratory. Ttese estimates result in a larg^e techmcal

estimate for the-new appliance sector. Changeout of old appliance^e
mcT of "their'lifetime was assignea fuU replacement cost^which means the BCM wou^cl
noFbe coit'-effectTve. More'e&icient clothesdryers and dishwashers are also assumed :as
future appliance options.

Technical potential is currently estimated conservatively by assuming 33% penetration ®f
hi'eMech' refneerators 'and freezers. This reflects current experience'that it ~is^ difficult to
iorate~product?with extremely high efficiency. Although such units are
are"not''availablein"t6day'-s marketplace. One would expect this assumption^ to change as

more'expenence is- gained regarding the market response to demand-side initiatives.

Another complication is the interaction of ̂appliances and space heating Tp_ a certam
extent,"the'waste heat from appliance meffici'ency contributes to^ space heating.
appliances are'more efficient, 'some additional space cheating wiU be required. , ln, the case
o^'extremelv tight modem houses, the utilizabilfty of appliance waste^
considerable. "Estimates of the utilizability for space heat was taken frorn^ work dc
the'CounciTbyTawrence" Berkeley Laboratory. The net electric savings for appliance
meas'ur'es'will''depend "to" some extent on the s'aturation^ of electricity for space "tieatmg.
Details of the space heating interaction are shown in Table 8.

Table S S ace Heal Interaction

RESIDENTIAL ENDUSE DIS AGGREGATION

SPACE HEAT INTERACTION ADJUSTMENT

MARKET SHARES

OREGON WASH IDAHO MONT

0. 09 0. 09 0.09 0,09

0.51 0.51 0. 51 0.51

0. 12 0, 12 0. 12 0. 12

0.26 0.26 0.28 0.28

EXISTING

EXIST WX

CURRENT NEW

MCS NEW

UP&L

WYOM CALIF

D. D9 0. 09

0, 51 0. 51

0. 12 0. 12

0.28 0.28

UTAH

0. 09

0. 51

0. 12

0.28

IDAHO

0. 09

0.51

0. 12

0.28

WYOM

0. 09

0.51

0. 12

0.28

USABILIP/ OF INTERNAL GAINS FROM LBL TRNSYS SIMULATION

GROSS ADJUSTMENT

OREGON WASH IDAHO MONT WYOM CALIF UTAH IDAHO WYOM

0.62 O.&t 0.64 0.69 0.64 0.62 0.60 0.64 0. 69

0.52 0.58 0. 58 0.62 0.58 0.52 0.52 0.58 0.82

0.53 0.56 0.5S 0.61 0.5S 0. 53 0.52 0. 58 0. 61

0.46 0-46 0.46 0.51 0.46 0.46 0,39 0,46 0, 51

0.51 0.55 0.55 0.59 0.55 0.51 0.49 0.55 0.59

EXISTING

EXIST WX

CURRENT NEW

MCS NEW

WEIGHTED TOTAL
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Appliance Technical Potential Breakdown
New Appliances By Year 2012

Medium High Scenario

Average Megawatts

Low Flow Shower

Efficient WH

Compact PL Lights

Land Use and Design
I I

Federal Standards

Product Not Avail.

0 20 40 60 80 100 120 140 160 180

Figure 6 Breakdown of Appliance Potential

The_technical Potential for aPPliances is^very high -- leaving one to wonder why more
savmgis.are-noLmc:luded m Programs. The^ answer is that much of~the-potentiai"'is"n6t"

;ly accessible. Figure'6 shows a breakdown of technical potential'under one
^^?i?-0. '--i'vy^Lhe?t sav?lSS from Ae^ first two measures and ligh&g'sav'ings'are
conMderc_d_withm Plan5ed Programs: Land use and design is sa?mgsDfrom"solar'access

passive cooling. This resource is best addressed in a new consTruction program,"
igh roof color and tree plantings are measures that can be considered for exfstii

stocfcThe new residential cdnstrucflonjrogram recognizes these'potential benefits'bS
are outeide the traditional scope of'what most utility program's have-mcluded~in the

gast New Federal standards have recendy been mandatecf for a variety of appliances.
ITicse savings wiU need to be included in'future ugdates of^flie~plannmg~fore(fasts~^"
are no longer available as programmatic savings. "Finally, there'isthe-category"of
products not yet available. A variety of product improvements have been identified as
cost effective'. However, these products are not yet'available on the Amencan'markeT
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One expects that more efficient products will appear during the twenty year planning
horizon, but they are not available yet.
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RESIDENTIAL APPLIANCES
Medium High Scenar'io - Year 2012

Potential Savinoa Beyond New Standards

Hot W«t»r
Llghtlnfl

Refrlflerahar
Rang-

Clothe* Dryr
Freeur

Dlahwaaher
Alrcond, window
Alroond, cantral

Alicond, evap.
HotTlib

Waterbed
ClothemmahBr

Mltc.
60 100 160 200 260

Awrage Megawatt*

^ Potential Saving*

300 360

Figure 7 Appliance Technical Potential

RESIDENTIAL WATER HEATERS
Medium High Scenario

1000

BOO

600

400

200

Thousand* of Hoinaa

1881 1996 2001
IBv

Exlatlng Stock

Figure 8 Water Heater Stock
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DATE OF RUN

30-Jan-92

FOR TrlF Y&AR

2012

447, 540

447, 518

284,402

437, 101

171. 965

92.645

63.050

321,868

366.059

447, 540

27. 090

0

75, 032

438, 140

MEASURES APPLICABLE

TO /U-L LIGHTING:

FIRST31NCAND. >PL

ADO 3 INCAND, > PL

CONSERVATION SUPPLY PLANNINC- SF'I^EAUSHEET-APPLIANCES

Total lighting customeis

Total number of ranges

Total number of dishwashare

Tdtal number of ctothesdryars

Total number of air conditionars. window

Total number of air conditioners. cemtral

Total number of air condrtionsrs, evaporatrve

Total number of (reezers

Toftal number of hot waterheaters

Total number of rsfrfgarators

Total numbor oif hot tubs

Total number of well purrps

Total number of waterbeds

Total number of clotheswashers

STATE

ZOME

VINTAGE OF HOUSING

SOURCE OF DATA FOR SPREADSHEET

OREGON

1

NEW

SAVINGS

(KWWYR)

118. 25

11825

MEASURES APPLICABLE

TOALLD1SHWASHERS

1983 DOE DISHWSHR RULES 113. 75

DISHWASHER MEASURES 283. 92

MEASURES APPLICABLE

TO ALL CLOTHESDRYERS

1993 DOE DRYER RULES 80. 08

DRYER MEASURES 218. 40

MEASURES APPLICABLE

TO ALL CLOTHESWASHERS

1993 DOE WASHER RULES 279. B3

WASHER MEASURES 218.40

HORIZONTAL AXIS WASHER 432. 25

MEASURES APPLICABLE

TO ALL COOLING

ORIENTATION 352. 09

ROOF COLOR. LANOSCPNG 270. B8

FIRST

INCRMT,

COST($)

4500

65.00

15.75

6510

26. 00

138. 40

30.75

4o.ao

200. 00

20.00

100,00

O&M

COST(S)

-12. 99

-1299

-60. 28

.71. 92

0. 00

0. 00

-88. 13

0. 00

-167. 46

0.00

0.00

MEASURE

LIFEfVRS)

10

10

12

12

12

12

12

70

70

REAL DISCOUNT RATE 4. 22%

INFLATION RATE 5, 10%

FUEL INFLATION RATE 0. 00%

EFFECTIVE DISCOUNT RATE 4. 22%

NOMINAL FINANCIAL RATE 9. &4%

MEASURE

ACCEPTANCE

100%

100%

83%

83%

100%

100%

58%

58%

25%

100%

100%

PENETRATION

RATE

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

CAPITAL

RECOVERY

FACTOR

0. 125

0. 125

0. 108

0. 108

0. 108

0. 108

0. 108

0, 108

o. ioa

0.045

0.045

VARIABLE

LEVELtZED

COST

(MILLS/KWH)

0.000

33, 752

54.B39

-42. 261

-2. 592

35. 047

68.405

-22. 137

20. 166

8. 127

2. 540

16. 507

MEASURE

SAVING

(MW/YR)

0000

6. 037

6037

3.063

7. 645

3. 993

10S90

8. 126

6.342

5. 380

13. 1GO

10. 125
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MEASURES APPLICABLE

TO ALL AIR CONDITIONERS

EFFICIENT AC UPGRADE 7283 0. 091 125.446 0. 539

MEASURES APPLICABLE

TO ALL FREEZERS

1990 FREEZER>1993 STAND. 104. 87

1993 FREEZER>H( TECH 234. 7B

41.00

1200.00

5.50

12.31

100%

10CTO,

100%

100%

0,091

0.091

40.508

471. 741

4.379

9.804

MEASURES APPLICABLE

TO ALL WATERHEATERS

NEW . 95 TANK 201 80

LOW FLOW SHOWERHEAD 566. 93

H. P. DHW 486. 85

SOLAR DHW 2184. 00

EXHAUST AIR HP DHW 2215. 85

83.00

1000

1000.00

2800.00

1250.00

10. 20

-107. 5B

100.00

0, 00

100.00

12

10

3

20

15

80%

70%

33%

33%

33%

100%

100%

100%

100%

100%

0. 108

0. 125

0.362

0075

0091

49. 855

-21,459

817. 652

&6. 221

55.660

6. 742

16, 572

6.709

30. 096

30.535

MEASURES APPLICABLE

TO ALL REFRIGERATORS

1990 REFER>1993 STAND. 13Z86

1993 REFER>HI TECH 247. 15

19S3 REFER>HI TECH 244. 46

170. 00

1676.00

2379. 00

16.41

30.20

31.83

100%

100%

50%

100%

100%

0%

0.091

0091

0.091

128. 183

630. 699

0.000

6.783

12.618

0000

MEASURES APPLICABLE

TO ALL WATERBEDS

INSULATED BEDFRAME 597. 87 10000 0. 00 33% 100% 0. 226 37. 809 1. 706
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AVERAGE

LEVEL:ZED

COST

(MILLS/KWHt

RANKED MEASURES

ANNUAL

MEASURE

SAVINGS

(MWfYR)

LEVEL IZED

MEASURE

COST

(MILL&KWH)

UNIT

CUMULAT'VE

SAVtN-GS

IMW/YR)

-42.261

-27. 646

-23.853

-1S.340

-13.411

-11. 263

-6.875

4. 439

-1.424

0. 387

1. 164

3. 155

6, 530

9.467

20.330

24.051

36,765

37.044

40. 514

63.008

98. 721

121. 990

1993 OOE DISHWASHER RULES

1993 DOE WASHER RULES

LOW FLOW SHOWERHEAD

DISHWASHER MEASURES

ORIENTATION

HORIZONTAL AXIS WASHER

ROOF COLOR. LANDSCAPING

WASHER MEASURES

FIRST 3 INCAND. > PL

1993 DOE DRYEFI RULES

INSULATED BEDFRAME

1990 FREEZER-r 1993 STAND.

NEW . 95 TANK

ADD 3 1NCAND. > PL

EXHAUST AIR HP DHW

DR-YER MEASURES

SOLAR DHW

EFFICIENT AC UPGRADE

1990 REFER?1993 STANDARD

1993FREEZER>HITECH

1993REFER>HITECH

H. P. DHW

3063

8. 126

16.572

7. G45

13160

5. 380

10. 125

6.342

6.037

3-993

1.706

4. 379

6. 742

6.CS7

30.535

10.B90

30.096

0-539

6. 783

a. ao4

12.618

6.708

-42. 261

-22. 137

-21459

-2. 592

2, 540

8. 127

16. 507

20. 166

33. 752

35.047

37.809

40. 508

49. 855

54. 839

55.G60

68.405

96221

125. 446

12&183

471. 741

630. 699

B 17. 652

3. 063

11. 189

27. 761

35. 407

48, 567

53. 947

64. 072

70.414

76. 451

60.444

82. 150

B6.529

93. 270

99. 307

129.843

140.733

170. 829

171.368

17&151

187. 955

200.573

207. 282
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FOR THE YEAR

2012

DATE OF RUN:

30-Jan-92

MEASURES APPLICABLE

TO ALL LIGHTING:

FIRST 3 INCAND, > PL

ADD 3 INCAND. > PL

CONSERVATION SUPPLY PLANNING SPREADSH^ET-APPLIANCF-S

718, 419 Total lighting customers

710,296 Total number of ranges

481. 872 Total numbef of dishwashers

687,901 Total number of dothesdryers

96.620 Total number of air conditioners, window

234. 243 Total number of air conrfitioners. cemtral

506, 193 Total number at air candHioners, evaporative

467,271 Total number of freezers

120. 009 Total number of hol watarheaters

71B, 419 Total numborol refrigafators

16,042 Total number of hot tubs

0 Total number of well purrps

145,706 Total number of waterbeds

704. 150 Toital number of clotheswashere

SOURCE OF DATA FOR SPREADSh^EET-

SAVINGS

(KWWfR}

15064

150.64

FIRST

INCRMT.

COSTfii)

45.00

65. 00

O&M

COST($)

-9. 02

-9.012

MEASURE

LIFE (YRS)

10

10

MEASURE PENETRATION

ACCEPTANCE RATE

100%

ioa%

100%

100%

STATE

ZONE

VINTAGE OF HOUSING

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

UTAH

2

NEW

4.22%

5. 107o

0,00%

EFFECTIVE DISCOUNT RATE 4. 22%

NOMINAL FINANCIAL RATE 9. 54%

CAPITAL ' LEVELIZED

RECOVERY COST

FACTOR (MILLS/KWH)

0.000

0. 125 29.775

0. 125 46,328

VARIABLE

MEASURE

SAVING

(MW/YR)

0.000

12.346

12, 348

MEASURES APPLICABLE

TO Alt DBHWASHERS

1993 DOE DSHWSHR RULES 113. 75

OISHWASHER MEASURES 283. 92

15.75

65. 10

-6028

-71. 92

83%

83%

100%

100%

0. 108

0, 108

-42. 261

.2.592

S. 190

12,954

MEASURES APPLfCABLE

TO ALL CLOTHESDRYERS

1993 DOE DRYER RULES

DRYER MEASURES

80.08

218. 40

26. 00

13B. 40

0, 00

0. 00

100%

100%

100%

100%

0. 108

0. 108

35.047

69. 4Q5

6284

17. 139

MEASURES APPLICABLE

TO ALL CLOTMESWASHERS

1993 DOE WASHER RULES 279. 83 30. 75 -89. 13

WASHER MEASURES 2)5. 40 40.50 0. 00

HORIZONTAL AXIS WASHER 432. 25 200.00 . 167. 46

58%

58%

25%

100%

100%

100%

0 108

0. 108

0108

-22137

20. 166

8, 127

13059

10. 193

8.646

MEASURES APPLICABLE

TO ALL COOLING

ORIENTATION 581. 00

ROOF COLOR. LANDSCAPIWG 447. 00

20.00

) 00, 00

0, 00

0.00

70

70

100%

100%

100%

100%

0.045

00+5

1. 539

10,003

55.479

42.684
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MEASURES APPLICABLE

TO ALL AIR CONDITIONERS

EFFICIENT AC UPGRADE 85.44 10000

MEASURES APPLICABLE

TOALLFREEZERS

1990 FREEZER>1993 STAND 104.87 41.00

1993 FREEZER>HI TECH 234. 78 1200. 00

MEASURES APPLICABLE

TO ALL WATERHEATERS

NEW .95 TANK 248. 98 83.00

LOW FLOWSHOWERHEAO 566. 93 10. 00

HP DHW 4B685 100000

SOLAR DHW 3276.00 2800.00

EXHAUST AIR HP DHW 2215. 85 1250, 00

MEASURES APPLICABLE

TO ALL REFRIGERATORS

1990 REFER>1993 STANDARD 1G9-2G 170. 00

1993 REFER>HI TECH 314. 86 1676. 00

1993 REFER>H) TECH 311.44 2379. 00

MEASURES APPLICABLE

TO ALL WATERBEDS

INSULATED BEDFRAME 761. 67 100, 00

748

16. 76

13. 82

-112.29

100.00

000

100.00

22.29

41.01

41.01

0. 00

12

10

3

20

15

100%

100%

80%

70%

33%

33%

33%

100%

100%

50%

33%

100%

100%

100%

100%

100%

100%

100%

100%

100%

0%

100%

0.091

0. 091

0. 108

0. 125

0.362

0.075

0.091

0.091

0. 091

0.091

0. 226

106. 923

42239

473471

41.979

-22. 495

B17.652

64. 147

55.660

103.7B9

498203

0000

29, 678

1. 59B

1.436

3, 214

2. 727

5.433

2199

14,800

10.011

13.872

25.804

0.000

4. 220
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AVERAGE

LEVELIZED

COST

(MILLS/KWH)

^t2. 261

-32. 152

-26,629

-18130

-6. 284

-5,047

-0. 569

O. B07

1. 579

3.624

4.743

5.309

5.603

8. 208

10.548

14. 190

18. 145

22, 920

23,456

29159

72.473

78.292

RANKED MEASURES

1993 DOE DISHWASHER RULES

LOW FLOW SHOWERHEAD

1993 DOE WASHER RULES

DISHWASHER MEASURES

ORIENTATION

HORIZONTAL AXIS WASHER

ROOF COLOR, LANDSCAPING

WASHER MEASURES

INSULATED BEDFRAME

FIRST31NCAND. > PL

1993 DOE DRYER RULES

NEW . 95 TANK

1990 FREEZER>1993 STAND,

ADD 3 INCAND. ? PL

EXHAUST AIR HP DHW

SOLAR DHW

DRYER MEASURES

1990 REFER>1993 STANDARD

EFFICIENT AC UPGRADE

1993 FREEZER> HI TECH

1953 REFER> HI TECH

H. P. DHW

ANNUAL

MEASURE

SAVINGS

(MW/YR)

5, 190

5.433

13. 059

12.954

55.479

8. 64G

42.684

10.193

4. 220

12.346

6284

2. 727

1. 436

12.346

10,011

14.BOO

17. 139

13.872

1, 598

3214

25.804

2. 199

LEVEL1ZED

MEASURE CUMULATIVE

COST SAVINGS

(MILLS/KWH) (MW/YR)

-42. 261

-22495

-22. 137

-2. 592

1.539

8. 127

10. 003

20.166

29. 678

29. 775

35. 047

41.979

42.239

46328

55, 660

64. 147

68.405

103.789

106, 923

473.471

498. 203

817. 652

5. 190

10.623

23. 662

36.63G

92.115

100.761

143, 445

153.637

157. 85B

170. 203

176. 498

179.214

1B0.650

192.996

203. 007

217.807

234. 946

248.817

250, 416

253. 630

279. 434

281. 634
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4. COMMERCIAL SECTOR

The methodology for ̂commercial sector is^based^on a series^ of prototype buildings modeled for
Bonneville usuig the DOE-2 program by United Industries Corporationr(UIC). -~'fffis"work'was"
updated by Ae consultants uridefthe name^SBW Consulting, Inc. m 199'0, "however'we'continued
to refer to" the analysis under the^name UIC. The building model developed "for the LodKin^
segment was a 12-story hotel. TTiis prototype is not appropriate to die Company's service
territory. ^ A new prototype based on'a 35-uhit motel, originally modeled by'Ecotope^w'as" used
for modeling this 'segment.

There^ was fairly extensive effort in identifying the end-use s^yt s m these buildings. For the most

Part', the^end-use splits^ agree with our own marketing study (The Commercial Evaiuation Proiect:
larket Structure and Segmentation^^conducted 1988"fpr P?<^;L by Westem Economic~Services)"

Both these studies jely heavily on ELCAP commercial data. An"'additlonai lefof'end-use solft
was supplied by Charlie Grist, Oregon Department of Energy, based on'their mdependent study.

I^-use splits are compared agamst the enduse assumptions in the data'sheets.~-We
it helpful to^have a reality check'when reviewing the ECMs-.--Pacific's~enduse'splits'a~re

similar to^Regional ones based on ELCAP monitoring. " The ODOE splits"are somewha't'd'ifferent,
to a ditterent source of data, but not inconsistent"

New building include two end-use splits for reference. The current practice column is that
reported. by-UIC_as currcnt code in 199°- The MCS column is-that"reportMi by'UfCto

,
same buildings under current, versions of the MCS commercial code. Even though" Oreeon"

and_wa.shmgtorlcodes, are considered to be MCS equivalent, they appear to be less eneri
efficient thmthe_MCS level. _ This is demonstrated^y the" difference between the"curre^
Eractl,cerand Mcs columns. New code hearings will Ise underway" shortly to'refine "anTii

i. Any new changes are not yet included in the end-use model.

The resulting ECM costs and savings from the UIC analysis are suitable for initial study. A few
additipnal^measures were added because they seemed too important to overlook. ~Those'included

refri^eration upgrades and changeouf of incandescent'beyondhalogen bulbs'to~
ights.

^[he proper level of baseline use for new buildings is fuzzy. New buildings are supposed to be at
the MCS level^ However, as previously discussed^ jt does not appear that current practice is in
compliance^ TTierefore, a measure of "curren&MCS" was included for enduses wfere an'upgrade
was implied. Acceptance of the commercial MCS can be modeled by choosing appropni
penetration rates for this measure.

The building stock in the Company's territory differs from that of most other utilities. The
Company serves many small rural towns. As a result, the buildmg stock is older md very small
by traditional standards. It also appears to be poorly insulated. Space heat is much higher than
one would expect for cqmmerc^aFstryctures, even tfiough electric space heat has low saturation.
There is^little space cooling. This rules out an energy Bonus for measures that reduce intemaT
gains. Downsizing credits "are also unlikely since they result primarily from savings for coolii
equipment.

The sheets^ below list enduse split assumptions for commercial buildings. For reference, the UIC
and ODOE splits are also liste9, althqugh not utilized m the calculations. Notice that cost,
savings and acceptance factor are all based on square footage. Measures are classified into
structure, lighting and equipment categories. At'the bottom'of each category is shown the total
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energy, fraction of appropriate enduse and average cost for measures within a 55 milVKWh
ceiling.

The forecast assumes that 85% of new buildings will comply with new commercial code. 15%
will be equivalent to current practice.

4. 1. Climate Zones

Commercial buildings are only slightly sensitive to climate. This is because there is a low
satu'ratTon'of electric space heat aiui low cooling usage. _ Lighting and rcceEtacle loads are not
affected by _climate. T'he climate adjustments from tHe UICstuc^ are listea below for exiting
buildines. End uses for other climate zones are based on Zone 1. usage multiplied times

factor. There are other climatic considerations which are not addressed. The
basecasebuildme varies between climate zone. The variation is not always, in line with

imceit is dominated by what the local building community considers "accepted
practice'^ Due'to lack of resolution in the survey data, we did not attempt to adjust the basecase
6uifdmgs to different localities. A generic building is assumedJMse^on the company^ total^
comme?cial usage." For new buildings, an updated"analysis by SBW Consulting served to define
the baseline ancf measures.

4. 2. Commercial Building Spreadsheets

Examples of the commercial spreadsheets are shown for Oregon, Washington, Montana and Utah
as representative states. Figure 9 summarizes potential savings for existing commercial stock.
Figure 10 summarizes potential for new commercial buildings.
Table 9 UIC Climate Adjustments

Climatic Adjustment Factors for Existing Buildings
Zone 2

Segment
Office
Retail
Grocery
Restaurant
School
Hospital
Warehouse
Hotel

Zone 3
Segment
Office
Retail
Grocery
Restaurant
School
Hospital
Warehouse
Hotel

Heating Cooling Ventilation
1. 38
1. 28
1. 10
1. 15
1. 03
1. 15
1. 39
1. 04

1. 85
2. 72
2. 64
1. 62

1. 40
1. 56
1.32

1. 89
1. 94
1. 48
1. 56
1. 26
1. 23
2. 02
1.21

1.33
1. 72
1. 64
1. 19

0. 92
1. 15
0. 98

1. 45
1. 15
2. 84
1. 01
1. 13
1.01
1. 22
1. 04

Heating Cooling Ventilation
1. 44
1. 08
2. 84
1. 00
1. 09
0.99
1. 46
0.98
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EXISTING COMMERCIAL SECTOR
Medium High Scenario - Year 2012

Gross Savings Potential 40% of Sales

Segment

Larga Otflc*

orrica

Rafll
School

Warehousa

QrocTy

Hoapllal

Raataurant

Lodging

60 100
Amraga Megawatf

150 zoo

^ Potential SavlngB

Figure 9 Existing Commercial Savings Potential

NEW COMMERCIAL SECTOR
Medium High Scenario - Year 2012

Gross Savings Potential 25% of Sales

Segment

Large OfflcB

OfflCB
Retail

School

Warahouaa

Grocery

Hoapltal

Reataurant

Lodalng

100 200 300
Average Megawatt*

^ Potential Saving*

400 600

Figure 10 New Coinmercial Savings Potential
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TVPE-
LIFE OF PROTOTl'PE BUILDING
INITIAL YEAR OF DATA:

2, 624 SOFT
OREGON

0

FAST FOOD
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING 11-?6
COOLING 0. 96
VENTILATION 8. 60
WATER HEAT 1. 65
REFRIGERATION 3. 00
LIGHTING 8.7?
"1SC:;. . 1»5

TOTAL 35.41

% SAT,
37, 0%
73.0%

100.0%
48.0%

100. 0%
100, 0%

30.0%
61.9%

ALL FUELS
(KWH/SF)

30. 71'
1. 32
8. 60
3, 43
3. 00
8. 79
3.49

5934

tKWH/SF)
2940"

5.06
6. 29
B. 76

760
5582

112, 92

UIC PROTOT'1'PE

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATE ROOF R6>R26
INSULATE WALL R7>R19
EFF. WINDOWS SG>LOW E
SOLAR FILM

BASE COST
(t/SFI

0. 6450
6. 8359
2.6969
0, 3514

O&M
COSTS
IfSF)

0.0000
00000
0. 0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

3. 3880
4. 1761
2.0991
0.8699

LIFE
(YRS>

30
30
30

7

LEVEL
MEASURE COST
ACCEPTANCE (i/KWH)

37%
37%
37%
73%

TOTAL
% OF ENDUSE

0. 0113
0. 0972
0. 0763
0. 0663

0.0113

SOCIETAL TEST
SAVINGS

KWH/SQFT

1. 2535

1. 2535
10.2%

COST
S/SQFT

0.2386

0.2386

O&M
$/SQFT

0. 0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

FLUORESCENT>T8
INCANDESCENT>PL

BUILDING EQUIPMENT MEASURES

MEASURES

AAHX (DINING RM)
EFFICIENT EXHAUST HOOD
HEAT PUMP (DINING RM)
HW HEAT REfcOVERY
HW BLANKET
HW TIME CLOCK
FREEZER STRIP CURTAIN
ECONOMIZER

BASE COST
(»/SF|

1. 1378
0. 7954

BASE COST
($/SF)

0. 5506
7.7081
6.4234
1. 8856
O.OE43
0. 0265
0. 1293
2. 2950

O&M
COSTS

($/SF»

02995
-0. 2381

O&M
COSTS
($/SF)

O.OCXM
0.0000
0.0000
0. 0000
0.0000
0,0000
0.0000
0. 0000

ENERGY
SAVINGS
(KWH/SF>

2. 3834
2.5962

ENERGY
SAVINGS

(KWH/SF)

1. 1480
16. 3481

3, 6631
8.7652
D.M69
0. 0202
1. 5812
0, 7241

LIFE
(YRS>

15
15

LIFE
r<Rsi

15
15
15
15
10
20

3
15

MEASURE
ACCEPTANCE

100%
100%

TOTAL
%OFENDUSE

MEASURE
ACCEPTANCE

37%
37%
37%
13%
19%
19%

100%
73%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST

($/KWH)

0,0551
0. 0196

0.0196

LEVEL
COST

($/KWH)

0.0438
0.0431
0. 1602
0. 0196
0, 0545
0,0983
0. 0296
0. 2895

0.0383

0. 0315

SOCIETAL TEST
SAVINGS

KWWSQFT

2.3834
25962

4. 9797
56.7%

SOCIETAL TEST
SAVINGS

KWH/SQFT

0.4251
6,0492

16474

1.5812

9. 7029
36.4%

15.936071923
45.0%

COST
t/SOFT

1. 1378
07954

19332

COST
»/SQFT

0. 2037
2.8520

0.3544

0. 1293

O&M
t/SQFT

0.2995
-02381

0. 0614

O&M
$/SQFT

0. 0000
00000

00000

0. 0000

35393 0. 0000

5,71119 0.06144

76



INPUT ARRAY -- COMMERCIAL BUILDiNGS
NEW
STATE:
ZONE:
BUILDING P/PE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

2, 624 SOFT
OREGON

0

FAST FOOD
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING 366
COOLING 183
VENTILATION 10. 90
WATER HEAT 4. 22
REFR1GERATION 15, 10
LIGHTING 13. 85
"is<±.. I3!2

TOTAL 6268

% S(OTVH/SF)
37:0%
520%

100. 0%
48. 0%

100.0%
100,0%

92.9%
92.3%

MCS

9. 87
3, 49

10.90
8.80

1510
1327

6. 50
67. 93

CURRENT PRACTICE
(KWH/SF)

10.00
3.70

10.90
8. 80

15. 10
17. 10
57.30

122. SO

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE >MCS
INSUL ROOF R19>R30
SOLAR FILM
WINDOWS LOW E

BASE COST
($/SF)

0. 0236
0.2890
0.3701
0. 3176

O&M
COSTS
ItffiF)

0.0000
0.0000
0. 0000
0. 0000

ENERGY
SAVINGS

(KWWSF)

01330
0. 3136
O.S7S3
0.4992

LIFE
(YRS)

70
30

7
20

MEASURE
ACCEPTANCE

20%
20%
75%
20%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0079
0.0547
O.OQ21
0. 0477

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 0627

0.099B

o. ieee
2. 9%

COST
$/SOFT

0-057B

0.0695

0. 1213

O&M
$/SQFT

0.0000

0. 0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACT(CE>MCS
FLUORESCENT>T8
EXIT SIGNS

0»M
BASE COST COSTS
(t/SF) (il/SF)

Q. S234
0. 4375
0. 0728

-0.5832
0-5169

-0. 0472

ENERGV
SAVINGS

(KWH^F)

38271
1.6159
0. 1601

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

100%,
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH»

0.0053
0. 0051
O.n095

0. 0328

SOCIETAL TEST
SAVINGS
KWWSQFT

1. 6159
0. 1601

1. 7759
10.4%

COST
$/SQFT

0.4375
0-0728

0.5103

OS. M
$/SQFT

0.5169
-0. 0472

0.4697

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
FREEZER STRIP CURTAIN
HW HEAT RECOVERY
EXHAUST HEAT RECOVERY
EFFICIENT EXHAUST HOOD
ECONQM1SR

0 & M ENERGY
BASE COST COSTS SAVINGS
($/SF) (ySF) (KWH/SF)

0. 2214 0 0.2100
0. 1293 0 1.5354
0.4756 0 &. 7652
0. 4756 0 13. 2443
3. 3293 0 10.8717
1. 1890 0 1.0416

LIFE
(YRS)

15
3

15
15
15
15

MEASURE
ACCEPTANCE

37%
100%
48%
37%
37%
52%

TOTAL
%OFEHDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0. 0963
0.0305
0.0050
0. 0033
0, 0280
0. 1043

0. 0114

0. 0139

SOCIETAL TEST
SAVINGS
KWWSQFT

1. 5354
42073
4. 9004
4. 0225

14. 6657
15. 2%

16, 6041959
14.6%

COST
$/SQFT

01293
0. 2383
0. 1760
1. 231 B

1. 7654

2. 39697

O&M
$/SQFT

0.0000
0. 0000
0,0000
0.0000

0. 0000

0, 4597

77



INPUT ARRAY - COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOn'PE BUILDING
INITIAL YEAR OF DATA:

ABSOLUTE ENERGY USE BY ENDUSE:

HEATING
COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.

TOTAL

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATE ROOF R3>R22
INSULATE WALL R5>R24
EFF. WINDOWS SG>DG
WEATHERSTRIP ACH

26,052

ELEC(kWh/SF)
7. 45
0. 04
2.30
0.30

15.00
12. 75
10, 20
48. 04

BASE COST
($/SF)

06621
3. 1208
0. 6364
0. 0129

SOFT
OREGON

0

GROCERY
70

1989

ALL FUELS
% SAT.

55. 0%
63.0%

100.0%
74. 0%

100.0%
100,0 V»
99.0%
88.4%

O&M
COSTS
($/SF)

0.0000
0. 0000
0.0000
0.0000

(KWH/SF)
1354'
0.07
2. 30
0. 40

15. 00
1275
10.30
54. 36

ENERGY
SAVINGS

(KWH/SF)

2.08B8
2. 3311
0. 5663
0, 1381

UIC EXIST. PROTOTYPE
(KWH/SF)

7.93
0. 86
0. 83
1.42

16.39
30. 16
57. 65

LIFE
(YRS)

30
30
30
10

MEASURE
ACCEPTANCE

55%
55%
55%
55%

TOTAL
%OFENDUSE

LEVEL
COST
(S/KWH)

00186
0. 0795
0. 0667
0. 0117

0.0184

SOCIETAL TEST
SAVINGS
KWH/SQFT

1. 1488

0. 01760

1.2248

COST
$/SQFT

0. 3642

0.0071

0. 3713

O&M
$/SQFT

0. 0000

D. OOOO

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

PARABOLIC REFLECT (SALES)
2 LEVEL SWITCHING
INCANDESCENT>HALOOEN

BASE COST
($/SF)

09742
0. 3147
0.0048

O&M
COSTS
IfSF)

-0. 0779
0,0817
00033

ENERGY
SAVINGS
(KWH/SF)

3. 2251
1.9029
1.0602

LIFE
(YRS)

30
15

1

MEASURE
ACCEPTANCE

100%
100%
100%

TOTAL
%OFENDUSE

LEVEL SOCIETAL TEST
COST SAVINGS

(t/KWH) KWH/SQFT

0. 0165
0.0190
O. OOB4

0. 0159

3. 2251
1,9029
1.0802

6.2062
48.7%

COST
5/SQFT

0.9742
03147
0004B

1. 2936

O&M
S/SQFT

-0.0779
0. 0817
0. 0039

0.0077

BUILDING EQUIPMENT MEASURES

MEASURES

REFER CASE COVERS
REFER CASE TIMER
HW HEAT RECOVERY
HW BLANKET
REDUCE MINIMUM AIR
REFRIGERATION PUMP
FREEZER STRIP CURTAIN
RESISTANCE>HEAT PUMP.
EXHAUST HEAT RECOVERY

BASE COST
($/SF|

0. 3623
0.0277
0.3050
0. 0141
0. 0204
0.7807
0.0266
3.4290
0. 3489

O&M
COSTS
($/SF)

00000
0. 0000
0. 0000
0.0000
0.0000
0.0000
0, 0000
0.0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

4. 2391
2.41&3
1. 4145
O.OBOO
0. 5286
5. 0000
0. 2069
1, 9174
0-8891

LIFE
(YRS)

15
15
15
10

s
15
15
15
15

MEASURE
ACCEPTANCE

100%
100%

74%
74%
55%

100%
100%
41%
55%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL SOCIETAL TEST
"COST SAVINGS

($/KWH) KWH/SQFT

0.0078
0. 0010
0. 0197
0.0220
0.0087
0. 0143
0. 0117
0. 1633
0,0358

0, 0110

0.0129

42391
2.4183
1. 0467
0.0592
0.2907
5. 0000
0. 2069

0.4S90

13. 7499
39.0%

21. 183
44, 1%

COST
$/SQFT

0.3623
0. 0277
0, 2257
0. 0105
0. 0112
0,7807
0.0266

0. 1919

1.6367

3. 30159

O&M
J/SQFT

0. 0000
0,0000
00000
0.0000
0. 0000
0,0000
0.0000

0. 0000

0.0000

0. 00768

78



INPUT ARRAY -- COMMERCIAL BUILDINGS
NEW
STATE:
ZONE:
BUILDING PffPE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

26,052 SOFT
OREGON

0

GROCERY
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECIkWh/SF)

HEATING ' Q. G5
CCX3LING 6. 09
VENTILATION 4:10
WATER HEAT 6:20
REFRIQERATION 43. 30
LIGHTING 14:50
MISC. '520

TOTAL 68. 02

% SAT.
31. 0%
85. 0%

100. 0%
65.0%

100.0%
100.0%
100. 0%

97, 8%

MCS
(KWH/SF)

2. 09
0. 09
4. 10
0.30

43.30
14. SO
5. 20

69, 59

(KWH/SF)
2. 10
0. 10
4 10
0.30

4330
14. 50

5. 20
69. 60

CURRENT PRACTICE

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSUL ROOFR19>R30
LOW E WINDOWS

BASE COST
($/SF)

0. 006S
16373
0. 0874

O&M
COSTS
(t/SF)

a

0.0000
0.0000

ENERGY
SAVINGS
(KWH/SF)

O.OOflO
1 2051
0. 1660

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

31%
31%
31%

TOTAL
% OF ENDUSE

LEVEL
COST

($/KWH)

0. 0505
0. 0807
0.0312

0.0312

SOCIETAL TEST
SAVINGS

KWWSQFT

0. 0515

0.0515
7. 0%

COST
S/SQFT

0. 0271

0. 0271

O&M
t/SQFT

0.0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
FLUORESCENT>T8
INCANOESCENT>HALOGEN
EXIT SIGNS
2 LEVEL SWITCHING

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
DHW HEAT RECOVER
REFER FLOATING HEAD
REFER CASE COVERS
REFER TIMERS
MECHANICAL SUBCOOLING
HOT GAS DEFROST
REFER PUMP AFT #3
EFF FAN MOTORS

BASE COST
($/SF)

0. 53S5
0.0075
0. 0278
0. 1584

O&M
COSTS

WSF)

0. 6822
0, 0005

-0.0384
0. 0118

O&M
BASE COST COSTS
($/SF) ($/SF)

0.0192
0. 2911
0. 0768
0. 1725
01376
01725
0.0898
0. 9485
0. 3841

0

00000
0.0000
00000
00000
00000
00000
0.0000
00000

ENERGY
SAVINGS
(KWH/SF)

1, 9529
0, 4449
00721
0.6086

ENERGY
SAVINGS
(KWH/SF)

0. 0070
D.3000
4. 7150
0. 9520
5. 2650
0. 9320
24110
09220
2. 5890

LIFE
OTflS)

30
1

30
30

LIFE
O'RS)

15
15
10
10
10
10
10
10
10

MEASURE
ACCEPTANCE

100%
100%
100%
100%

TOTAL
% OF ENDUSE

MEASURE
ACCEPTANCE

85%
65%

100%
100%
100%
100%
100%
100%
100%

TOTAL
% OF ENDUSE
GRANO TOTAL

LEVEL
COST

($/KWH)

0.0371
0.0186

-0.0087
0.0167

O.OE93

LEVEL
COST

(STOVH)

0. 2504
0.0886
o. ooeo
0.0826
0.0033
0. 0231
0. 0052
0. 1282
0. 0185

0.0077

00111

SOCIETAL TEST
SAVINGS

KWHffiQFT

1.8529
0.4449
0.072-!
0.6006

3. 0786
21. 2%

SOCIETAL TEST
SAVINGS

KWWSQFT

4.7150
0.9520
52650
00320
2.4110

2. 5890

16.8640
31.5%

19. 99396323
29.4%

COST
i/SQFT

0.5385
0, 0075
0. 0378
0. 1594

0. 7332

COST
t/SQFT

0.0768
0. 1725
0. 1376
0. 1725
0.0098

0. 3841

1, 0433

1. 80359

O&M
$/SQFT

0.6822
0.0005

-0.0384
0. 0118

0.6561

O&M
tfflQFT

0.0000
0.0000
0. 0000
0.0000
0.0000

0.0000

0.0000

0.65612

79



INPUT ARRAY " COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING Pt'PE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

272.000 SOFT
OREGON

0

HOSPITAL
70

1SB9

AgSOLUFE ENERGY USE By ENDUSE:
ELEC(kWh/SF)

HEATING --,..^.^.
COOLING 0. 77
VENTILATION 3:03
WATER HEAT 2:33
REFRtGERATION 0. 00
LIGHTING 7:88
MISC. 0. 64

TOTAL IS 9)

% SAT
34.0%
82,0%

100.0%
33.0%

100.0i%
85,2%
58.7%

ALL FUELS
(KWH/SF)

12, 54'
0.94
3.03
7. 07

7. 88
0. 75

3521

(KWH/SF)
36.00
229
6.82
1. 80

9. B5
4.69

60.45

UtC EXIST. PROTOFfPE

BUILDING ENVELOPE MEASURES:

MEASURES

ROOF INSUL. R7>R23
EFP. WINDOWS SG>DG

BASE COST
WSfl

0, 1204
0. 9038

O&M
COSTS
!$/SF)

0. 0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

0.7885
0. 5S&9

LIFE
(YRS)

30
20

MEASURE
ACCEPTANCE

12%
12%

TOTAL
%OFENDUSE

LEVEL
COST

(VKWH)

0.0031
0. 1130

00091

SOCIETAL TEST
SAVINGS

KWH/SQFT

0. 0934

0. 0934
1, 9%

COST
$/SQFT

0,0143

0.0143

O&M
$/SQFT

0. 0000

a.oooo

BUILDING LIGHTINQ MEASURES:

MEASURES

FLUORESCENT>T6
INCANDESCENT^PL
OUTSIDE LIGHTS

BASE COST
WSF}

0, 5859
0.0158
0. 0006

O&M
COSTS
($/SF)

0,4080
.0.0626
-0.0103

ENERGY
SAVINGS

(KWH/SF)

0.6643
0. 5838
0. 0173

LIFE
r/RS)

30
30
30

MEASURE
ACCEPTANCE

)DO%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST

($/KWH)

0. 0883
-0. 006B
-0. 0335

-0.0076

SOCIETAL TEST
SAVINGS

KWH/SQFT

0, 5838
0.0173

0.6010
?. e%

COST
i/SQFT

0. 0158
0. 0006

0.0163

O&M
t/SQFT

-0.0826
-0.0103

-00929

BUILDING EQUIPMENT MEASURES

MEASURES

TEMP RESET
AAHX
FAN MOTORS
VAV
HEAT RECOVER DHW

BASE COST
($/SF)

0. 0465
0.4145
00985
2. 1601
0. 0213

O&M
COSTS
WSF|

0. 0000
0, 0000
0. 0000
a. oooo

0.000

ENERGY
SAVINGS

(KWH/SF)

23263
3.3899
0. 1231
0.4300
3,0000

LIFE
(YRS)

10
15
15
15
15

MEASURE
ACCEPTANCE

34%
34%

100%
34%
25%

TOTAL
.&OFENDUSE
GRAND TOTAL

LEVEL SOCIETAL TEST
COST SAVINGS

($/KWH) KWH/SQFT

0. 0025
0. 0112
0. 0731
0. 458S
0.0006

0. 0067

0. 7909
1. 1526

0. 7425

COST
$/SQFT

0. 015fi
0. 1409

2, 6860
24. 4%

0. 0034 3. 3804405 0. 19256
17. 9%

O&M
t/SQFT

0.0000
0. 0000

0. 0053 0. 0000

01620 0, 0000

-0.0929

80



INPUT ARRAY - COMMERCIAL BUILDINGS
NEW
STATE:
ZONE:
BUILDING FVPE:
LIFE OF PROTOPl'PE BUILDING
INITIAL YEAR OF DATA:

272, 000 SOFT
OREGON

0

HOSPITAL
70

1989

ABSOLUTE ENERGY USE BY ENDUSE-

HEATING
COOLING
VENTILATION
WATER HEAT
REFRIGERATION
LIGHTING
MISC.

TOTAL

ELEC(kWh/SF)
7. 27
1 23
6.00
0.46
0. 00
7. 26
4.43

26. 65

34.D76
82.0%

100.0%
33. 0%

100.0%
85. 2%
62.8%

% SAT.
21.37

1. 50
6.00
1.40

6.97
5. 20

42.44

MCS
(KWH/SF)

21.40
1. 50
6. 00
1.40

B.90
5. 20

44.40

CURRENT PRACTICE
(KWH/SF)

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSULATE WALLS R5>R24
LOW E WINDOWS

BUILDING LIQHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
FLUORESCENT>T8
INCANDESCENT>HALOGEN
EXIT SIGNS
DAYLIGHT DiM AFT #2
OCCUPANCY SENSOR AFT #2
AMBIENT/TASK AFT #2

BUILDING EQUIPMENT MEASURES

MEASURES

AAHX
EFFICIENT CHILLER
VAV
HEAT RECOVER DHW
EVAP COOLER

BASE COST
($/SF)

00192
0, 0985
0. 2124

BASE COST
(»SF)

0, 1631
0. 1956
0.0031
0. 0536
0, 0767
0. 1109
0.0534

O&M
COSTS
(fSF)

0.0000
0. 0000
0. 0000

O&M
COSTS

($/SF)

0.41 B4
0. 3226
0. 0016

-0.0594
0. 0200
0.0171
0.0227

OA M
BASE COST COSTS

 

SF) ($/SF)

04384
0. 1718
2. 0507
0. 5515
0. 5616

0.0000
0.0000
0, 0000
0. 0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

0.0320
00780
0. 1949

ENERGY
SAVINGS
(KWH^F)

1.9207
0. 7754
02282
01346
O.?414
02854
0, 2360

ENERGY
SAVINGS
(KWH/SF)

3.3969
04390
04300
07000
04390

LIFE
(YRS)

30
30
30

LIFE
(YRS)

30
30

1

30
15
10
30

LIFE
(YRS)

15
15
15
15
15

MEASURE
ACCEPTANCE

LEVEL
COST
($/KWH)

34%
26%
26%

0. 0356
0-0750
0. 0647

TOTAL
% OF ENDUSE

MEASURE
ACCEPTANCE

100%
100%
100%
100%
75%
75%
75%

TOTAL
%OFENDUSE

MEASURE
ACCEPTANCE

26%
62%
26%
25%
62%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST

(&fKWHt

00180
0.0397
0. 0217

-0.0026
0. 0366
0.0559
0.0191

0, 0318

LEVEL
COST

(t/KWH)

00118
0. 0357
04355
0. 0720
Ol116B

0. 0175

0,0251

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0300
0. 0%

SOCIETAL TEST
SAVINGS

KWH/SOFT

0. 7754
02262
0. 1346
0. 1811

0. 1770

1. 4943
168%

SOCIETAL TEST
SAVINGS

KWH/SOFT

0. 8662
0.2700

1. 1362
6. 0%

26305388
9.4%

COST
$/SQFT

O.OCXM

COST
t/SQFT

0. 1956
0. 0031
0,0536
0. 0575

0,0401

0. 3499

COST
$/SQFT

0. 1118
0. 1056

0. 2174

0. 567356

O&M
$/SQFT

0.0000

O&M
VSQFT

0. 3226
00016

-00594
00150

0.0170

0. 2968

O&M
t/SQFT

OEXXM
0.0000

0. 0000

029678
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INPUT ARRAY - COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING nrPE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

H.664 SOF7'
OREGON

HOTEL
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING ' 4. 85
COOLING 0. 64
VENTILATION 2. 23
WATER HEAT 1. 26
REFRIGERATION 0. 00
LIGHTING 4. 74
MISC. 1. 03

TOTAL 14:75

BUILDING ENVELOPE MEASURES:

% SAT.
58.0%
51. 0%

100.0%
45,0%

100.0%.
100.0%

67. 7%
70, 5%

MEASURES

ROOF INSUL. R7>R27
WALL)NSULR2>R11
WINDOW SG>DG

BASE COST
ICSF)

0. 2547
02653
0. 2102

O&M
COSTS
($/SF)

0.0000
0.0000
0.0000

ALL FUELS
(KWH/SF)

B 37
1. 25
2. 23
2BO

4.74
1. 52

20. 31

ENERGY
SAVINGS

(KWH/SF)

0. 7509
3. 5652
0,9082

(KWH/SF)
9. 17'
0.49
0.03
602

3. 72
1, 94

21, 37

LIFE
(YRS)

30
30
20

EXISTING PROTOTYPE

MEASURE
ACCEPTANCE

S8%
58%
58%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0201
0.0044
0.0168

0. 0089

SOCtETAL TEST
SAVINGS
KWH/SQFT

0. 4355
2. 0678
0.5441

3. 0475
55. 5%

COST
$/SQFT

0. 1477
0. 1539
Ot2)9

0.4235

O&M
$/SQFT

0.0000
0.0000
0, 0000

0. 0000

BUfLDING LIGHTING MEASURES;

MEASURES

INCANDESCENT>PL
FLUORESCENT>T8
EXTERNAL>HPS

BASE COST
t$/SF)

1. 7704
0. 1204
00793

O&M
COSTS

t$/SF)

-1. 0615
0. 0106
0.0113

ENERGY
SAVINGS
(KWH/SF)

04177
0.4607
0. 1740

LIFE
(YRS)

15
15
15

MEASURE
ACCEPTANCE

100%
100%
t00%

TOTAL
% OF ENOUSE

LEVEL
COST

($/KWH)

0, 1550
0. 0260
0. 0478

00260

SOCIETAL TEST
SAVINGS

KWH/SQFT

0. 4607
01740

06347
13,4%

COST
$/SQFT

0. 1204
0. 0793

01997

O&M
t/sorr

0, 0106
0.0113

0. 0219

BUILDING EQUIPMENT MEASURES

MEASURES

EFFICIENT THERMOSTAT
LOW FLOW SHOWER
DHW t PIPE INSULATION

BASE COST
(fSF|

0.2915
0. 0450
Q. CQ.57

O&M
COSTS
($/SF)

0.0000
-0. 2112
0. 0000

ENERGY
SAVINGS

(KWH/SF)

1 1130
2. 1652
06331

LIFE
(YRS)

)&
10
10

MEASURE
ACCEPTANCE

44%
38%
38%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST

tt/KWH)

0.0239
-o.oose
00051

0,003-t

0. 0087

SOCIETAL TEST
SAVINGS

KWH/SQFT

0.4642
0.8282
0. 2421

1. 5&45
15. 5%

5.23671508)
35. 5%

COST
$fSQFT

0. 12GB
00172
0.0098

0. 1539

077702

O&M
VSQFT

00000
.0.0808
0, 0000

-0.0808

-0. 0589
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INPUT ARRAY - COMMERCIAL BUILDINGS
NEW 11, 664 SOFT
STATE- OREGON
ZONE: .. __. 0
BUILDING VfPE: HOTEL
LIFE OF PROTOn'PE BUILDING 70
INITIAL YEAR OF DATA- 1S89

ABSOLUTE ENERGY USE BY ENDUSE: MCS CURRENT PRACTICE
ELEC(kWtVSF) % SAT (KWH/SR) (KW^;SF)

HEATING 2. 48 58. 0% 4. 23 4. 55
COOLING 0. 25 51.0% 0. 49 0. 50
VENTILATION 0.02 100.0% 002 0.02
WATER HEAT 2. 71 45. 0% 6. 03 6. 03
COOKING O. CM 100.0%
LIGHTING 343 100. 0% 340 3. 63
MiSC. 1. 31 67. 7^ 194 134

TOTAL 10. 21 70. 5% 16. 11 16. 67

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT CODE>MCS
LOW E WINDOW U65>U39
INSULATE ROOF R19>R38
INSULATE WALL R19t>R24

BASE COST
(VSFI

0, 1948
0, 2407
0. 1767
0. 3543

04 M
COSTS
($ffiF)

0.0000
0, 0000
0-0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

0. 3091
0. 6371
0.2826
0. 5637

LIFE
(YRS)

30
30
30
20

MEASURE
ACCEPTANCE

sa%
58%
58%
59%

TOTAL
% Or ENDUSE

LEVEL
COST

(S/KWH)

Q.0374
O.OZ24
0.0371
0.0471

0, 0269

SOCIETAL TEST
SAVINGS

KWH/SQFT

0. 3695
0. 1639
0.3269

0, 8604
29. 7%

COST
$/SOFT

0. 1396
0. 1025
0.2055

0.4475

O&M
S/SQFT

0. 0000
0-0000
0.0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT CODE>MCS
1NCAHDESCENT>PL
HPS EXTERIOR LIGHTS

BASE COST
IfSFI

0.6541
0. 6541
0. 1740

O&M
COSTS
1»SFI

-0. 5184
-O.S1B4
-0.0148

ENERGY
SAVINGS

(KWH/SF)

0, 2258
0.2258
0. 1740

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST
(t/KWH)

0.0357
0.0357
00543

D.DQ5?

SOCIETAL TEST
SAVINGS
KWH/SO^T

0. 2258
0. 1740

0. 3998
11, 0%

COST
t/SQFT

0.6541
0. 1740

0.8281

O&M
t/SQFT

-0. 5184
-0.0148

-0. 5332

BUILDING EQUIPMENT MEASURES

MEASURES

LOW R-OW SHOWER
OHW & PIPE IKSUIATIQN

BASE COST
ItlSF)

0. 0450
&.0£S7

O&M
COSTS
ItffiF)

-0.2112
0.0000

ENERGY
SAVINGS

(KWH/SF)

21652
0.6331

LIFE
f/RS)

10
10

MEASURE
ACCEPTANCE

36%
36^

IEVEJ.
COST
(fKWH)

TOTAL
.A OF ENOUSE
GRAND TOTAL

-00096
D0051

-00063

00091

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 7795
0. 2279

10074
t2. 4%

2.267484276
19.3%

COST
$/SQFT

0.0162
0.0093

0,0255

1.301097394

O&M
$/SQn~

-0.0760
00000

-0.0760

4.6093
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOn-PE BUILDING
INITIAL YEAR OF DATA:

408, 000 SQfT
OREGON

0

LQ OFFICE
70

19B9

ABSOLUTE ENERGY USE BY ENDUSE
ELEC(kWh/SF)

HEATING ' 4, 19
COOLING 1, 46
VENTILATION 4.M
WATER HEAT 0:82
REFRIGE RATION 0. 00
LIGHTING 6, 56
MISC. 0. 35
TOTAL 17.68

ALL FUELS
% SAT.

29.4%
100.0%
100.0%
75.2%

100. 0%
B5. 5%
62.6%

UIC EXIST. PROTOTYPE
(KWH/SF)

U.25 14. 16
1. 46 1. 70
4. 30 5. 34
1. 09 0. 20

6. 56
0. 41

28. 07

10.50
3. 12

35. 02

(KWH/SF)

BUILDING ENVELOPE MEASURES:

MEASURES

INSUL. ROOF R6>R24
Wl WINDOW SQ>DG
W2 LOW E, WINDOWS AFT Wl

BASE COST
(»SF)

0.0263
0. 0)73
0. 0040

O&M
COSTS
ff/SF)

0.0000
O. CX3DO
0.0000

ENERGY
SAVINGS

(KWWSF)

0. 1044
0.0191
0.0056

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

22%
22%
22%

TOTAL
% OF ENDUSE

LB/EL
COST

($'KWH»

0.0149
0. 0539
0. 0426

0.0163

SOCIETAL TEST
SAVINGS

KWH/SOFT

0.0230
0, 0042
0. 0012

0.0285
0. 5V.

COST
»/SQFT

0.0058
0,0038
0.0009

0. 0105

O&M
»/SQFT

0.0000
00000
00000

0.0000

BUILDING LIGHTING MEASURES:
BASE COST

MEASURES t$/SF)

40W FLUORESCENT>Ta 1. 4529
INCANDESCENT>PL 0. 1650
EXIT SIGNS 0. 1097
OCCUPANCY SENSOR AFT #1 0. 2246
AMBIENT/TASK AFT #4 0. 4938
DAYLIGHT DIM AFT #5 0, 2822

O&M
COSTS

(»SF)
0, 1440

-0.4151
-0.0709
0. 0158
01317
00059

ENERGY
SAVINGS
(KWH/SF)

2.0306
0.4118
0. 1705
0.9480
09125
0. 2539

LIFE
(YRS)

15
3

30
10
30
)5

MEASURE
ACCEPTANCE

100%
100%
100%
75%
75%
75%

TOTAL
% OF ENDUSE

LEVEL
COST

($/KWH)

00718
^1.2198
0.0135
0.0316
0.0407
0. 1006

-0, 0191

SOCIETAL TEST
SAVINGS

KWH/SQFT

0. 4118
0. 1705
0. 7110
0. 6844

1. 9777
30.1%

COST
i/SQFT

0. 1650
0. 1097
0. 1685
0. 3703

0.8135

O&M
$/SQFT

-04151
-00709
0.0120
0.0988

-0.3752

BUILDING EQUIPMENT MEASURES

MEASURES

TEMP RESET FOR MULTIZONE
EFF FANS
TUNE & ADJUST
TRAV RETROFIT
EFF CHILLER AT CHANGEOUT

BASE COST
(t/SF)

0.0148
0, 1115
0. 0124
1. 8382
0. 1416

O&M
COSTS
($/SF)

0.0000
0. 0000
0.0000

-1, 2973
0.0000

ENERGY
SAVINGS

(KWH/SF)

00176
0,0089
0. 0177
3. 9798
0. 0010

LIFE
f^RS)

1S
15
5

30
15

MEASURE
ACCEPTANCE

29%
100%
29%

100%
75%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST

($/KWH)

0. 0764
1. 1435
0, 1581
O.OOfll

12.7793

0, 0081

-0.0009

SOCIETAL TEST
SAVINGS

KWH/SQFT

3. S79B

3.9798
35.8%

5.8859799994
33,9%

COST
t/SQFT

1. 8382

1.S382

266223

OlM
S/SQFT

-1. 2973

. 12973

-16726
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INPUT ARRAY -- COMMERCIAL BUILDINGS
NEW 408, 000 SOFT
STATE. OREGON
ZONE: . _ ___. ?_
BUILDING TYPE: LG OFFICE
LIFE OF PROTOTYPE 8U1LD1NS
INITIAL YEAR OF DATA: 1989

70

ABSOLUTE ENERGY USE BY ENDUSE:
ELECTfkWh/SF)

HEATING 1.4fl 29.4%
COOLINQ 0. 60 100.0%
VENTILATION 1. 80 100. 0%
WATER HEAT 0. 15 75. 2%
REFRIGERATION 0. 00
LIGHTING 654 100. 0%
MISC. 3. 08 B5. 5%

TOTAL 13.65 62. 6%

MCS PRACTICE
% SAT (KWH/SF) (KWWSF)

4.39 5.30
0.60 0.60
1. 80 1. 80
0. 20 0.20

6. 33 7.70
3, 60 3. GO

17.52 19.20

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PHACTICE>MCS
LOW E. WINDOWS

BASE COST
\VW)

0.0559
0.7124

O&M
COSTS
t$/SF)

ENERGY
SAVINGS

tKWH/SF)

0.3340
0.&269

LIFE
fVRS)

25
20

MEASURE
ACCEPTANCE

29.4%
M.4%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0110
0, 1014

0.0110

SOCIETAL TEST
SAVINGS
KWH/SQFT

0,0982

0.0982
4. 5%

COST
»/SQFT

0.0164

0. 01 B4

O&M
$/SOFT

Q.QOQO

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES
BASE COST
(fSF)

CURRENT PRACTICE>MCS 0 2620
REDUCE LfGHT LEVEL 0, 0829
EXIT SIGNS 0, 0537
OCCUPANCY SENSOR AFTER <12 0 2246
AM01ENT/TASK AFTER #4 0. 4938

' DAYLIGHT DIM AFTER #5 0. 2822

o&u
COSTS
IfSF)

-0.0378
00867

-0. 0742
0.0081
0. 1153
0.0029

ENERGY
SAVINGS

(KWH/SF)

1.3673
0.4S05
0. 1725
1 1045
1. 0178
0.4166

LIFE
(YRS)

, 30
30
30
10
30
15

MEASURE
ACCEPTANCE

100.00%
100.0(»%
100.00%
10000%
100.0(t%
10000%

TOTAL
% OF ENDUSE

LEVEL
COST
($A<WH)

0. 0071
0. 0205

-0.0071
0. 0363
0. 0355
O.OS25

0. 0202

SOCIETAL TEST
SAVINGS
KWH/SQFT

1.3673
0. 4905
0. 1725
1. 1045
1. 0178

4. 1527
535%

COST
VSQH

0.2620
0,0829
0-0537
0. 2246
0.4938

1. 1170

O&M
t/SQFT

-0,0978
0. 0667

-0.0742
0.0081
0. 1153

0.0382

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACT1CE>MCS
VSD MOTORS
TRAV CONTROLS

BASE COST
(t/SF)

O.OQ10
0.0459
1.8382

O&M
COSTS
IfSF)

0

0
-0.4540

ENERGY
SAVINGS

(KWH/SF)

0.0011
O. D922
1. 5468

LIFE
(YRS)

15
15
30

MEASURE
ACCEPTANCE

-(00.00%
100%
100%,

TOTAL
% OF ENDUSE
QRAMO TOTAL

COST
($/KWH)

0. 0875
0, 0454
00631

0.0200

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 0922
1, 5468

1. 6391
37. 9%

S.a8a936U73
49. 0%

COST
t/SQFT

0.0459
1-8382

1. 8841

3.01758

O&M
i/SQFT

00000
-0.4540

-0.4540

-0, 4168
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INPUT ARRAY " COMMERCIAL BUILDiNQS
EXISTING
STATE;
ZONE:
BUILDING TYPE:
LIFE OF PROTon'PE BUILDING
INITIAL YEAR OF DATA:

4, 880 SQFT
OREGON

0

OFFICE
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECTfkWh/SF^

HEATING 2, S4
COOLING 1. 10
VENTILATION 1.U
WATER HEAT 0. 36
REFRIGERATION D. CO
LIGHTING 7.45
MISC. 0.43

TOTAL 13.42

% ^KWH/SQ
42:0%
58.0%

100,0%
66.0%

100, 0%
B5.5%
72. 5%

MCS

7.00
1. 89
1. 14
0. 54

7. 45
0. 50

18. 52

(KWH/SF)
7. 1IB
1. &8
1.W
0. 54

7. 00
0. 50

15. 34

PRACTICE

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATE ROOF R4>R24
INSUL. WALL R5>R24
WINDOWS SQ>DG
LOW E. WINDOWS
SOLAR FILM

BASE COST
1»SF)

0.3312
6. 416B
1.44&9
1. 0529
0. 5895

0& M
COSTS
($/SF)

ENERGY
SAVINGS

(KWH/SF)

1.2518
2. 1645
1. 5990
0.4689
0. 5357

LIFE
(YRS)

26
25
25
20
15

MEASURE
ACCEPTANCE

42.0%
42.0%
420%
42. 0%
58.0%

TOTAL
% OF ENDUSE

LEVEL
COST

(S/KWH)

0.0173
0. 1942
0. 0594
0. 1685
0. 1005

0. 0173

SOCIETAL TEST
SAVINGS

KWH/SQFT

0.525fl

0.5258
13.0%

COST
VSQFJ

0. 1391

0, 1391

OS-M
$/SQFT

0.0000

0.0000

BUILDING LIGHTING M£ASURES:

MEASURES

FLUORESCENT>T8
EXIT SfGNS
INCAND. FLOOD > HALOGEN
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT #1
AMBIENT/TASKAFTtfl

BASE COST
t?/SF)

1. 0209
0.0496
0, 0038
0.5570
0.2809
0. 9910

OAM
COSTS

(t'SFI
02350

-0. 0531
0. 0017
0. 1362
0. 0164
0. 1897

ENERGY
SAVINGS
[KWH/SF)

1.6221
0 1426
0. 0854
1. 1766
0. 1416
1, 0673

LIFE
(YRS)

30
30

1
30
30
30

MEASURE
ACCEPTANCE

100.00%
100,00%
100. 00%
100.00%
100,00%
100.00%

T3TAL
% OF ENDUSE

LEVEL
COST

($/KWH)

0. 0460
^). 0015
0. 0673
O. OQSO
0. 1247
0. 0663

00393

SOCIETAL TEST
SAVINGS

KWH/SQFT

1. 6221
0. 1426

1. 1766

2,3412
39.5%

COST
$/SQFT

1.0209
0.0496

0. 5570

1.6275

O&M
S/SQFT

0, 2350
-0. 0531

0. 1362

0,3180

BUILDING EQUIPMENT MEASURES

MEASURES

ECONOMIZER
OPTIMUM START TIMER
AAHX
REDUCE OUTSIDE AIR
RESISTANCE>HEAT PUMP
EFF HEAT PUMP

BASE COST
(tfSF)

0.4262
0. 3064
1. 0362
0. 0130
3. 0502
1. 0362

O&M
COSTS
($/SF)

ENERGY
SAVINGS

tKWH/SF)

06629
0. 6873
1.0680
1.0348
4.B84Q
0. 51 S4

LtFE
(YRS)

IS
15
)5
15
15
15

MEASURE
ACCEPTANCE

58,00%
31.50%
31. SO%
31.50%
53.00%
17.00%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST

($/KWH)

0. 0587
0.0410
0. 0886
0. 0012
0.0570
0. 1836

0. 0170

00334

SOCIETAL TEST
SAVINGS

KWH/SQFT

02165

0. 3260

O. S425
9. 1%

4.0094641115
29.9%

COST
$/SQFT

00971

0. 0041

01013

1. 867795

O&M
$/SQFT

0. 0000

0.0000

0.0000

0,31804
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;NPL(T ARRAY -- COMMEHCiAL BUILDINGS
NEW
STATE:
ZONE:
BUILDING VfPE.
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

4. sao SOFT
OREGON

0
OFFICE

70
1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECTjkWh/SF)

HEATING 235
COOLING 1. 10
VENTILATION 1. 14
WATER HEAT 0. 36
REFHtQERATlON 0. 00
LIGHTING 724
MISC. 043

TOTAL 13. 21

% S(KWH/SF)
42.0%
58.0%

100.0%
66.0%

100.0%
85. 5%
72.0%

MCS

7, 00
1.89
1. 14
0.54

7.28
0. 50

1B.3S

PRACTICE
(KWH/SF)

7. 18
1.98
1. 14
0. 54

7. 00
050

18. 34

BUILDING ENVELOPE MEASURES-.

MEASURES

CURRENT PRACTICE>MCS
INSUL. WALLR11>R16
INSULATE ROOF R13>R30
INSULATE ROOF R30>R38
LOW E. WINDOWS

BASE COST
t$/SF>

0. 0322
0.3842
0. 1£43
0. 0775
1. 0529

Ot M
COSTS
IfSF)

ENERGY
SAVINGS

tKWVSF)

0. 1B30
0.8710
0.2757
0.0546
10068

LIFE
(YRS)

25
25
25
25
20

MEASURE
ACCEPTANCE

42. 0%
42.0%
42.0%
42.0%

100.0%

TOTAL
%OFENDUSE

LEVEL
COST

(M<WH)

0. 0115
o.ceas
0.0391
0.0930
0-0785

0. 0313

SOCIETAL TEST
SAVINGS

KWH/SQFT

0365B
0. 1158

0.4816
11.6%

COST
t/SQFT

0, 1614
0.0690

0. 2304

O&M
VSQFT

00000
0. 0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>»iflCS
REDUCE LIGHT LEVEL
EXIT SIGNS
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT »1
AMBIENT/TASKAFTW1

BASE COST
(t'SFI

0.3959
0. 1693
0. 0496
0.5670
0.2809
0. 9910

0 & M ENERGY
COST SAVINGS
($/SF) (KWH/SF)

0.0204
0. 1167

-0, 0573
0. 1015
0. 0122
0. 1683

1.2BB9
0,4591
0. 1488
1,2277
0. 1478
1. 1136

LIFE
(YRS)

30
30
30
30
30
30

MEASURE
ACCEPTANCE

100. 00%
100.00%
100. 00%
100. 00%
100.00%
100.00%

TOTAL
% OF ENDUSE

LEVEL
COST

($fl<WH)

G.0192
0. 0370

-0.0031
0.0319
0. 1178
0.0618

0. 0303

SOCIETAL TEST
SAVINGS

KWH/SQFT

0.4591
o way
1, 2277

1. 8355
26.2%

COST
$/SQFT

0. 1693
0.04 &S
0. 5570

0. 7758

O&M
$/SQFJ

0. 1167
-Q.OS73
0. 1015

0. 1608

BUILDING EQUIPMENT MEASURES

MEASURES

CUHRENfT PRACT1CE>MCS
ECONOMIZER
OPTIMUM START TIMER
AAHX
REDUCE OUTSIDE AIR
EFF HEAT PUMP

BASE COST
(t/SFI

0.0852
04262
0. 3084
1. 0362
0. 0130
1. 0362

OtM
COSTS

($/SF)

0
0

0

0
0
0

ENERGY
SAVINGS
(KWH/SF)

0.0889
OG629
06873
1.0600
1. 034B
0. 5154

LIFE
(YRS)

15
15
15
15
15
15

MEASURE
ACCEPTANCE

100.00%
SB, 00%
31. 50%
31. 50%
31. 50%
17. 00%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST

(tfltWH)

0. 0875
0.0597
0^)410
0. 0886
0.0012
0. 1836

0.0170

o.oeao

SOCIETAL TEST
SAVINGS

KWH/SQFT

0. 2165

0.3260

0. 5425
a.7%

2. S59S021221
21.6%

COST
$/SQFT

0,0871

0, 0041

0. 1013

1. 10747

O&M
$/SQFT

0. 0000

0. 0000

0.0000

0. 160fl2

87



INPUT ARRAY ~- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TCPE:
LIFE OF PROTOFl'PE BUILDING
INITIAL YEAR OF DATA:

13, 125 SQFT
OREGON

RETAIL
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
EUI(kWh/SP)i>SAT.

HEATING ' 5. 14
COOLING ).43
VENTILATION 5. 88
WATER HEAT O. G9
REFRIGERATION 0. 00
LIGHTING 6. 71
MISC. 0. 61

TOTAL 19.86

(KWH/SF)
35.60%
63.00%

100. 00%
74. 00%

100.00%
95.20%
66.05%

ALL FUELS
(KWH/SF)

14, 45
2. 27
5.88
0. 12

6. 71
0, 64

30.07

UIC PROTOTYPE

4.79
0. 90
1. 00
0.42

8,62
1. 14

16. 87

BUILDING ENVELOPE MEASURES;

MEASURES

INSULATE ROOF fl7, >. R20
INSULATE WALL R3>R22
LOW E. WINDOWS
WEATHERSTRIP ACH

BASE COST
WSFI

0.6621
2. 6309
0, 5731
0.0123

O&M
COST
($/SF)

0.0000
0,0000
0.0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

26233
1. 2182
0. 5581
0. 0040

LIFE
(YRS)

30
30
30
10

MEASURE
ACCEPTANCE

27%
27%
27%
27%

TOTAL
% OF ENOUSE

LEVEL
COST
($/KWH)

0.0150
0. 1283
00610
0.3811

0, 0150

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 7004

0, 7004
10. 7%

COST
$/SQFT

O&M
$/SQFT

0, 1768

0. 1768

0. 0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

FLUORESCENT>T8
INCANDESCENT>HALOGEH
DAYLIGHT DIM AFT »1
EXIT SIGNS

BASE COST
($/SF)

0. 63)2
00040
0. 0678
00352

O&M
COST
«'SF)

0.2863
0,0387
O. DS46
0. 0144

ENERGY
SAVINGS
(KWH/SF)

22735
0.8825
0. 8230
0, 0336

LIFE
(YRS)

30
1

30
30

MEASURE
ACCEPTANCE

100%
100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST

t$/KWH)

0.0237
0.0504
0. 008B
0. 0877

0.0198

SOCIETAL TEST
SAVINGS

KWH/SQFT

22735
0.8825
0, 8230

3. 9790
59. 3%

COfiT
$/SQFT

0,6212
0. 0040
0, 0678

0.6930

O&M
$/SQFT

02863
0.0367
0. 0546

0. 3797

BUILDING EQUIPMENT MEASURES

MEASURES

AAHX
RESISTANCE > HEAT PUMP
OHW BLANKET

BASE COST
($/SF)

0. 6604
3. 5315
0. 0046

O&M
COST
(VSF)

0.0000
0.0000
00000

ENERGY
SAVtNGS

(KWH/SF)

0. 5739
2. BS24
0.0315

LIFE
tYRS)

14.0
150
10.0

MEASURE
ACCEPTANCE

27%
5%

56%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
t$/KWH)

0. 1105
0. 1131
0. 0181

O.OIfll

0.0189

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 0175

0.0)75
0. 1%

4,6969138469
23. 7%

COST
»/SQFT

00025

0.0026

087232

O&M
$/SQFT

0. 0000

0.0000

0.3786S
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INPUT ARRAY -. COMMERCIAL BUILDINGS
NEW 13, 124 SQFT
STATE: OREGON
ZONE. 0
BU!LDING TYPE: RETAIL
LIFE OF PROTOPi'PE BUILDING
INITIAL YEAR OF DATA; 19B9

70

ABSOLUTE ENERGY USE BY ENDUSE:
MCSfkWh/SF)

HEATING ' 0.27
COOLING U. 41
VENTILATION 1.60
WATER HEAT 0. 03
REFRIGE RATION 0. 00
LIGHTING B93
MtSC. 0. 94

TOTAL 12. 18

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT CODE>MCS
DG > LOW E WINDOWS

BASE COST
(t/SF)

0. 1629
0.0787

MCS PROTOTYPE
% SAT. (KWH/SF)

35. 60% 0. 70
63.00% 0,65

100.00% 1.60
74.00% 0.04

100.00%
85.20%
68. 50%

O&M
COST
ItsF]

0

0.0000

1. 10
12. 97

ENERGY
SAVINGS

(KWH/SF|

0. 3970
0. 1174

(KWH/SF)
1. 10
0. 70
1.60
0.04

9.20
1. 10

13, 74

LIFE
(YRS)

30
20

CURRENT PRACTICE

MEASURE
ACCEPTANCE

36%
36%

TOTAL
% OF ENDUSE

LEVEL
COST
WKWH)

0.0244
0.0503

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0418

0.0418
5. 0%

COST
$/SQFT

0.0280

0.0£80

O&M
$/SQFT

0.0000

0. 0000

BUILDING LIGHTING MEASURES;

MEASURES

CURRENT CODE>MCS
FLUORESCENT>T8
INCANOESCENT>HALOQEN
DAYLIGHT DIM AFT #1
EXIT SIGNS

BASE COST
IVSF)

00575
0.4300
O.GQ94
0, 0678
0, 0245

O&M
COST
1»SF|

-1. 7760
0. 4772

-0.0194
0, 0223
0.0042

ENERGY
SAVINGS

(KWH/SF)

0. 3233
1. 9613
1.0110
0.6903
0.0829

LIFE
(YHS)

30
30

1
15
30

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

^.3157
0. 0275

-0. 0103
0. 0119
0.0206

0. 0143

SOCIETAL TEST
SAVINGS
KWWSQFT

1. 9613
1.0110
0.6903
0.0629

3. 7454
40.7%

COST
S/SQFT

0-4300
0.0094
0. 067B
0. 0245

0.5318

O&M
S/SQFT

0.4772
-0. 0194
0. 0223
0.0042

0.4843

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
AAHX
EFF HEAT PUMP UPGRADE
RADIANT HEATERS (STORAGE)

BASE COST
(t/SF|

0. 0698
O.GG05
0. 7568
0.0358

O&M
COST
[tSFI

0.0000
0.0000
0.0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

0.0500
0. 5162
0. 1978
0.0754

LIFE
C/'RS)

15
15
15
15

MEASURE
ACCEPTANCE

36%
27%

7%
27%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
(5/KWH)

0. 1275
0. 1169
0. 3494
0. 0434

D.&134

0,0144

SOCIETAL TEST
SAVINGS
KWH/SQFT

00201

0, 0201
9. 5%

3.80739172566
40. 5%

COST
$/SQFT

0.0096

0.0096

0. 56935

O&M
$/SQFT

0.0000

00000

0.48426
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING Fr'PE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA-

SOFT
OREGON

0

SCHOOL
70

1989

ABSOLUTE ENERGY USE BY ENOUSE:
ELEC(kWh/SF)

HEATING 3. 65
COOLING 0. 03
VENTILATION 146
WATER HEAT 0. 15
REFRIGERATION 0. 00
LIGHTING 4. 72
MISC. 0. 50

TOTAL 10. 51

ALL FUELS
% S(KWH/SF)

20:0%
42.0%

100.0%
59.0%

100.0%
88.5%
41.5%

18.24
0.07
1.46
0.25

4. 72
0. 56

25.30

(KWH/SF)
15.45
0.00
1. 09
0. 55

3, 92
0.92

21.93

UIC PROTOTCPE

BUILDING ENVELOPE MEASURES;

MEASURES

INSULATE ROOF R7> R27
LOW E WINDOWS
INSULATE WALLS R4>R23
WEATHERSTRIP ACH

BASE COST
($/SF»

0.602
1. 875
3, 276
0267

O&M
COSTS
WSF)

0. 000
0.000
0.000
0. 000

ENERGY
SAVINGS

(KWH/SF)

2. 2842
2.0334
1. 9553
2. 3545

LIFE
(YRS)

30
20
30
10

MEASURE
ACCEPTANCE

20%
20%
20%
20%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0.0157
D.0692
0. 0995
0. 0141

0.0149

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 456B

0. 4709

0,9277
25.2%

COST
$/SOFT

0.0534

0. 1738

O&M
S/SQFT

0, 0000

00000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

FLUORESCENT>T8
INCANDESCENT>PL
EXIT SIGNS
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT #1

BASE COST
|«/SF)

0, 7753
02128
0. 1072
0. 0987
02438

0& M
COSTS

($/SF)

0. 1869
-0. 1546
-0,0824
o.oosa
0. 0289

ENERGY
SAVINGS
(KWH/SF)

1. 5359
0.3955
0, 1327
0. 1039
0. 5213

LIFE
(YRS)

30
15
30
15
15

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%

LEVEL
COST

($/KWH)

0, 0372
0.0135
0. 0111
0. 0918
0.047B

SOCIETAL TEST
SAVINGS

KWH/SQFT

1. 5359
0. 3955
01327

0. 5213

COST
$/SOFT

0, 7753
0.2128
0. 1072

O&M
$/SQFT

0. 1869
-0, 1546
-00824

0, 0289

TOTAL
% OF ENDUSE

0, 0310 2. 5354
54. 8%

1.3392 -0.0212

BUILDING EQUIPMENT MEASURES

MEASURES

ADJUST OUTSIDE AIR
DHW BLANKET

BASE COST
t$/SF)

0.033
0. 005

O&M
COSTS
(fSF|

0,000
0,000

ENERGY
SAVINGS

(KWH/SF)

1. 9237
0.0680

LIFE
(YRS)

5.0
10.0

MEASURE
ACCEPTANCE

20%
44%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
(t/KWH)

0.0039
0. 0100

0.0043

0.0233

SOCIETAL TEST
SAVINGS
KWH/SQFT

0,3847
0.0301

0, 4148
7, 2%

3.92798745574
37.4%

COST
$/SQFT

O&M
$/SQFT

0.0066
0. 0024

0.0090

1. 52193

0.0000
0.0000

0. 0000

-00212
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INPUT ARRAY -- COMMERCIAL BUILDINGS
NEW 277,200 SOFT
STATE: OREGON
ZONE: 0
BUILDING TYPE- SCHOOL
LIFE OF PROTOTi'PE SUILDiNG 70
INITIAL YEAR OF DATA: 1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF>

HEATING '1. 80
COOLING 0. 00
VENTILATION 2. 21
WATER HEAT 0. 89
REFRIGERATION 0. 00
LIGHTING 4, 54
MISC. 115

TOTAL 10. 59

% S6KWH/SF)
20, 00%
42. 00%

10000%
59.00%

100.00%
88.50%
57. 50%

8.98
3.00
2.22
1. 50

4.43
1. 30

18.42

CURRENT PRACTICE
(KWH/SF)

9. 10
0. 00
2. 20
1. 50

5.20
1.30

19.30

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSULATE ROOF R19> R38
iNSULATE WALLS R6>R18
INSULATE WALLS>R24 AFT *3
LOW E WINDOWS

BASE COST
($/SF)

00026
0.0728
0. 0587
o. oou
0, 0728

0& M
COSTS
IfSF)

0.0000
0. 0000
00000

0

0.0000

ENERGY
SAVINGS

(KWH/SF)

00298
01319
0. 1185
0. 0013
0. 0703

LIFE
(YRS»

30
30
30
25
30

MEASURE
ACCEPTANCE

20%
20%
20%

200%
2Q%

TOTAL
%OFENDUSE

LEVEL
COST
($/KWH)

0. 0051
0, 0328
0.0294
0.0705
0. 0615

0. 0012

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 0264
00237

0.0501
2.8%

COST
$/SOFT

00146
00117

O&M
$/SQFT

0.0000
0.0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
FLUORESCENT>TB
EXIT SiGNS
DAYLIGHT DIM AFT )I1
OCCUPANCY SENSOR AFT #1

BASE COST
[S/SF)

0.0341
0. 1438
0. 0131
0. 0241
0.0596

O&M
COSTS

($/SF)

-0. 0298
0. 1160

-0.0188
0.0000
0.0000

ENERGY
SAVINGS
(KWH/SF)

01780
0. 2141
0.0333
0. 0211
0. 1020

LIFE
(YRS)

30
30
30
15
10

MEASURE
ACCEPTANCE

100%
lOOfVo
100%
100%
100%

TOTU-
% OF ENDUSE

LEVEL
COST

($/KWH)

o. oou
0, 0721

-0.0102
0. 1046
0. 0729

-0. 0102

SOCIETAL TEST
SAVINGS

KWH/SQFT

0.0333

0.0333
o.e%

COST
$/SQFT

0. 0131

04 M
$/SQFT

-00188

-0. 0188

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
VSD MOTORS
EMCS CONTROLS

BASE COST
1»SF)

00006
00225
02755

O&M
COSTS
IfSF)

0. 0000
0. 0000
0. 0321

ENERGY
SAVINGS

(KWH^F)

0. 0000
0.0577
0. 2388

LIFE
fVRS)

15
15
15

MEASURE
ACCEPTANCE

20%
75%
20%

TOTAL
%OFENDUSE
GRAND TOTAL

LEVEL
COST
(tTOWH)

1. 2294
0. 0356
0, 1176

0. 0356

O. OS18

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0433

0.0433
0. 7%

0. 12663059235
1. 1%

COST
S/SQFT

00169

0. 0169

0.05626

O&M
$/SQFT

0. 0000

-00188
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOTi'PE BUILDING
INITIAL YEAR OF DATA:

SQFT
OREGON

0

WAREHOUSE
70

1983

ABSOLUTE ENERGY USE BY EHDUSE:
ELEC(kWh/SF)

HEATING 2. 72
COOLING 0. 0*
VENTILATION 0. 03
WATER HEAT 0. 01
REFRIGERATION 5. 00
LIGHTING 3. 29
MISC. 302

TOTAL 14. 11

ALL FUELS
% SAT. (KWH/ (BB^H/SF)

3B.O% 7:16 6. 33
520% 0.07 0.22

100. 0% 0.03 0, 19
62. 0% 0. 02 0, 15

100.0% 5.00
100.0% 3.29 3. 50
97.6% 3.09 1.72
75. 6% 1B.66 12. 11

UIC EXIST. PROTOTYPE

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATED ROOF R2>R20
INSULATED WALL R2>R20
LOW E WINDOWS SG>DG
WEATHERSTRIP ACH

BASE COST
($;SF|

0.6015
2.0340
0.4S89
0.0433

0& M
COSTS
($/SF)

0,000
0,000
0.000
0.000

ENERGY
SAVINGS

(KWH/SF)

2. 5987
1.8849
0.2900
0. 1460

LIFE
(YRS)

30
30
20
10

MEASURE
ACCEPTANCE

38%
38%
3B%
38%

TOTAL
% OF ENDUSE

LEVEL
COST
(i/KWH)

0, 0137
0.0641
01265
0, 0370

0.0150

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.9875

0.0555

1.0430
37, 8%

COST
$/SQFT

0.0164

0. 2450

O&M
i/SQFT

0. 0000

0.0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

OFFICE FLUORESCENT>T8
STORAGE DELAMP
INCANDESCENT>HALOGEN, HID

O&M
BASE COST
($/SF)

0. 1369
0. 1363
0. 0054

COSTS
($/SF)

0.032
-0018
-0. 001

ENERGY
SAVINGS
(KWH/SF)

0. 2710
0,2710
0. 3331

LIFE
(YRS)

25
25

1

MEASURE
ACCEPTANCE

100%
100%
100%

TOTAL
% OF E MOUSE

LEVEL
COST

t$/KWH)

0. 0408
00286
0.0127

0. 0347

SOCIETAL TEST
SAVINGS

KWH/SQFT

0.2710
0.2710
03331

08751
26. 6%

COST
t/SQFT

0, 1369
0. 1363
0, 0054

O. Z7a6

O&M
$/SQFT

0.03)9
-001S1
-0.0013

0. 0125

BUILDING EQUIPMENT MEASURES

MEASURES

REDUCE OUTSIDE AIR
TEMP SETBACK
RADIANT HEATERS
AAHX
RESIST> HP

:FER.
DESTRATIFIERS
DHW BLANKET
ECONOMIZER (OFFICE)

BASE COST
($/SF)

0.0051
0.0902
1.0787
0. 2405
0.4675
0. 7772
0. 1703
0. 0035
0. 0835

O&M
COSTS
($/SF)

0.000
0.000
0, 000
0, 000
0.000
0.000
0. 000
0, 000
0,000

ENERGY
SAVINGS

(KWH/SF)

0. 1283
1, 4371
2,4596
0121B
0.6382
3. 5000
1, 5504
0.0229
0.0798

LIFE
(YRS)

5
10
15
15
15
15
15
10
15

MEASURE
ACCEPTANCE

38%
38%
38%
38%
20%
38%
38%
47%
39%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0.0091
0. 0078
0.0401
0. 1803
0. 0669
0. 0203
0. 0100
0.0192
0. 0955

0. 0217

0.0217

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0487
0. 5461
0.9346

1 3300
0. 5892
0. 0107

34593
32.0%

5.37742092649
38. 1%

COST
$/SQFT

O&M
$/SQFT

0. 0020
0. 0343
0. 4099

0. 2953
0. 0647
0. 0016

Q 8078

1. 33144

0.0000
0. 0000
0, 0000

0. 0000
0, 0000
0,0000

00000

0.01254
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INPUT ARRAY -- COMMERCIAL BUILDINGS
NEW
STATE:
ZONE:
BUILDING TfPE:
LIFE OF PROTOTfPE BUILDING
INITIAL YEAR OF DATA:

SOFT
OREGON

0

WAREHOUSE
70

1389

ABSOLUTE ENERGY USE BY ENOUSE:
ELEC(kWh/SF)

HEATING 0. 37
COOLING 0. 10
VENTILATION 0. 30
WATER HEAT 0. 12
REFRIGERATION 4. 00
LIGHTING 2. 28
MISC. 1. 17

TOTAL 8. 34

% S(KWH/SF)
38.0%
52.0%

100. 0%
62, 0%

100.0%
100.0%
97.6%
83.6%

MCS

0.93
0. 19
0.30
0.20
4.00
2, 10
1.20
e.9i

CURRENT PRACTICE
(KWH/SF)

1. 20
0.20
0.30
0.20
4. 00
3. 30
1. 20

10.40

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSULATED WALL R11>R16
INSULATED WALL R11>R24
LOW E WINDOWS
INSULATE ROOF>R30

BASE COS'S
IfSF)

0. 1197
02249
0, 0445
0, 1351
0. 3400

O&M
COSTS
|SffiF|

0

0.000
0

0.000
0.000

ENERGY
SAVINGS

(KWH/SF)

0.2700
0. 132B
0.0985
0.0627
0.0940

LIFE
(YRS)

30
30
25
30
30

MEASURE
ACCEPTANCE

3a%
38%
36%
3B%
38%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

O.Q2S3
0. 1006
0.0296
0. 1281
0. 2U9

0. 0296

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 0374

0. 0374
6. 7%

COST
5/SQFT

0.0169

0.0169

O&M
$/SQFT

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
EXIT SIGNS
AMBIENT/TASK LIGHT AFT #1
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT »1

BASE COST
IfSF)

-00156
0.0268
0. 0683
0. 0692
0.0421

O&M
COSTS

(3/SF)

-0. 1911
0. 0093
0. 0109
0.0050
0.0136

ENERGY
SAVINGS
(KWhVSF)

1 2014
0.0775
0. 2469
01503
0. 5677

LIFE
(YRS)

30
30
30
15
10

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST

($/KWH)

-0.0102
0.0277
0. 0191
0. 0449
0. 0122

0, 0155

SOCIETAL TEST
SAVINGS

KWH/SQFT

0. 0775
0. 2469
0. 1509
0. 5677

1. 0430
31.6%

COST
$/SQFT

0.0268
0.0683
0. 0692
0.0421

0.2063

O&M
t/SQFT

0.0093
0.0109
0. 0050
0. 0136

0. 0383

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
EFFICIENT REFER.
ECONOM12ER

BASE COST
($/SF)

0. 0139
0.6670
0. 0577

O&M
COSTS
(»SF|

0
0.000
0.000

ENERGY
SAVINGS

(KWH/SF)

0.0140
3. 5000
0.0920

LIFE
C^RS}

15
15
15

MEASURE
ACCEPTANCE

3fl%
75%
39%

TOTAL
%OFENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0. 0906
0.0174
0.0573

0. 0174

0. 0170

SOCIETAL TEST
SAVINGS
KWH/SQFT

2. 6250
40. 8%

3, 70543553398
38. 1%

COST
$ffiQFT

0.5003

0. 5003

0. 7235

O&M
$/SQFT

0, 0000

0. 0000

0, 03685
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOPCPE BUILDING
INITIAL YEAR OF DATA:

2, 624 SOFT
UTAH

0

FAST FOOD
70

1989

ABSOLUTE ENERGY USE BY ENDUSE;
ELEC(kWh/SF)

HEATING 8. 05
COOLING 1. 12
VENTILATION 8. 60
WATER HEAT 0. 69
REFRIGERATfON 3. 00
LIGHTING 8. 79
MISC. 1. 05

TOTAL 31. 30

ALL FUELS
% S(KWH/SF)

26:2%
84.7%

100. 0%
20. 0%

100.0%
100.0%
30.0%
52. 7%

30.71
1.32
a. eo
3.43
3,00
8. 79
3.49

59. 34

(KWH/SF)
32. 64'

9.24
6.42
B. 76

17. 60
55.82

130.48

U 1C PROTOTYPE

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATE ROOF R6>R26
INSULATE WALL R7>R19
EFF. WINDOWS SG>LOW E
SOLAR FILM

BASE COST
(S/SF)

O.&tSO
6. 8359
26969
0, 3514

0& M
COSTS
(VSf}

0.0000
0.0000
0. 0000
0.0000

ENERGY
SAVINGS

(KWWSF)

3,7606
4.6354
2, 3300
1G284

LIFE
(YRS)

30
30
30

7

LEVEL
MEASURE COST
ACCEPTANCE ($/KWH)

2fiy»
26%
26%
85%

TOTAL
% OF ENDUSE

0. 0102
0,0876
0.0687
0. 0362

0.0102

SOCIETAL TEST
SAVINGS COST
KWH/SQFT $/SQFT

0. 9853

1. 3793

2. 3646
25.8%

0. 1690

0. 2976

04666

O&M
$/SQFT

0. 0000

0.0000

0,0000

BUILDING LIGHTING MEASURES:

MEASURES

FLUORESCENT>T8
INCANDESCENT>PL

BASE COST
IVSF)

1. 1378
0. 7954

O&M
COSTS

($/SF)

0.3401
-0. 1937

ENERGY
SAVINGS
(KWH/SF)

1,8545
1 8022

LIFE MEASURE
(YRS) ACCEPTANCE

100%
100i%

TOTAL
% OF ENDUSE

LEVEL
COST

($/KWH)

0. 0816
0.0305

0. 0305

SOCIETAL TEST
SAVINGS

KWH/SQFT

20, 5%

1.8022

1, 8022

COST
$/SQFT

0,7954

0. 7954

O&M
$/SQFT

-0. 1937

-0. 1937

BUILDING EQUIPMENT MEASURES

MEASURES

AAHX (DINING RM)
EFFICIENT EXHAUST HOOD
HEAT PUMP (D IN ING RM)
HW HEAT RECOVERY
HW BLANKET
HW TIME CLOCK
FREEZER STRIP CURTAIN
ECONOMIZER

BASE COST
IfSFI

0. 5506
7. 7061
6.4234
1.8856
0. 0243
0. 0265
0. 1293
2,2950

O&M
COSTS
($/SF)

0.0000
0. 0000
0,0000
0.0000
0. 0000
0. 0000
0.0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

1 2754
18. 1475
4. 0661
8.7652
0. 0469
O. G202
1. 5S12
1. 3251

LIFE
(YRS)

15
15
15
15
10
20

3
15

LEVEL
MEASURE COST
ACCEPTANCE ($/KWH)

26%
26%
26%
8%
B%
8%

100%
B5%

TOTAL
% OF ENDUSE
GRAND TOTAL

00394
0. 0388
0. 1443
0.0196
0.0645
0. 0983
00296
0, 1582

0.0366

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.3342
4. 7546

0.6864

1 5812

COST
¥/SQFT

0, 1443
2 0185

0. 1477

0. 1293

0, 0322

7. 3564
32. 7%
11.5231134
36.8%

2.4407

O&M
$/SQFT

0,0000
0.0000

0. 0000

0.0000

3.7027 -0. 194
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INPUT ARRAY .- COMMERCIAL BUILDiNGS
NEW 2. 624
STATE:
ZONE.
BUILDING PifPE:
LIFE OF PROTOTYPE BUfLDING
ttiiTtAL YEAR OF DATA:

SOFT
UTAH

0

FAST FOOD
70

ABSOLUTE EMSRGY USE BY ENDUSE: . MCS CURRENT PRACTICE
ELEC(kWh/SF) % S(PCWH/SF) (KWH/SF)

HEATING 4. 95 26.2% 18. 78 18. 90
COOLING 4. 49 84-7% 4. 97 5. 30
VENTILATION 11. 00 100. 0% 11.00 11, 00
WATER HEAT 1. 7S 20.0% fl. 80 8.80
REFRIGERATION 15. 10 100. 0% 15, 10 15. 10
LIGHTING 17, 10 100. 0% 14. 49 17. 10
MISC. - S3. 23 92. 9% 6. 5Q 57. 30

TOTAL 107. 63 135. 1% 78. 64 133. 50

BUILDiNG ENVELOPE MEASURES:

MEASURES

CURRENT PRACTIce>MC3
tNSUL, ROOF R1S>R30
SOLAR FILM
WINDOWS LOW E

BASE COST
(t/SF)

0.0013
0. 2890
0. 3701
0. 3176

O&M
COSTS
1»SF|

0.0000
0.0000
0.0000
0.0000

ENERGY
SAVINGS LIFE
(KWH/SF)

0. 1200
0, 3607
1.0940
05741

(YRS)

70
3D

7
20

MEASURE COST
ACCEPTANCE

26%
26%
85%

TOTAL
% OF ENDUSE

LEVEL SOCIETAL TEST
SAVINGS COST

($/KWH) KWWSQFT

0. 0079
0. 0476
0.0568
0. 0415

O.Q3S7
2. 9%

0. 0315
0.0945

0. 1504

0.2764

O&M
$/SOFT i/SQFT

0, 0056
0. 0757

0.0632

0164S

0.0000
0.0000

0.0000

0.0000

BUfLOfNG LIGHTING MEASURES:

MEASURES

CUFIREMT PRACTtCE>MCS
FLUORESCENT>T8
EXIT SIGNS

BASE COST
(t/SF)

OS234
0. 4375
0. 0728

OtM
COSTS
It/SFI

-0,2422
0-6719

-0. 0320

ENERGY
SAVINGS LIFE
(KWH/SF)

2. 6624
1. 1846
0. 1S46

(YRS»

30
30
30

MEASURECOST
ACCEPTANCE

100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL SOCIETAL TEST
SAVINGS COST

($/KWH) KWH^QFT

0.0152
0.0551
0. 0147

0. 0152
16. 5%

2. G624

0. 1646

2. 8271

O&M
$/SOFT $/SQFT

0. 9234 -0. 2422

0. 0728 -0.0320

0.9962 -0.2742

BUILDING EQUIPMENT MEASURES _ _ _ _ _ 0_ & M_
BASE COST COSTS

MEASURES (USF) SISF}

CURRENT PRACT)CE>MCS 0. 2214
FREEZER STRIP CURTAIN 0. 1293
HW HEAT RECOVERY 04756
EXHAUST HE«T RECOVERY B M10
EFFICIENT EXAUST HOOO 3. 3293
ECONOM12ER 1. 1890

ENERGY
SAVINGS LIFE
(KWH/SF)

0.3312
1.5354
8. 7652

18. 1098
16.&460
0.6608

fRSI
15
3

15
15
15
IS

MEASURE COST
ACCEPTANCE

26%
10QPA

10%
10%
26%
85%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL SOCIETAL TEST
SAVINGS COST

($/KWHt KWH/SQFT

0. 0611
0. 0305
0.0050
0. 0432
0,0180
0. 1643

0.0226

0. 0209

1.5%4
0. 8765
1. 8110
4.4142

8. 6371
5. 3%

11.74057047
6.5%

O&M
$/SQFT $/SQFT

0. 1293
0.0476
0.8561
0. 8723

1. 9Q52

30659

0. 0000
0.0000
0.0000
G-0000

0. 0000

-OZ74
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING 26.052 SOFT
STATE- UTAH
ZONE: 0
BUILOtNG TYPE: GROCERY
LIFE OF PROTOPf'PE BUILDING 70
INITIAL YEAR OF DATA; 19B9

ABSOLUTE ENERGY USE BY ENOUSE:
ELEC(kWb/SKT.

HEATING 2'.06
COOLING 0. 05
VENTILATION 2. 30
WATER HEAT 0. 25
REFRIGERATION 15, 00
LIGHTING 12.75
MISC. 10.20

TOTAL 42. 61

ALL FUELS
(KWH/SF) (KWH/SF)

15. 2% 13. 54 8. 78
70.0% 0.07 2. 30

100.0% 2.30 O.B3
61.3% 0. 40 1.42

100. 0% 15. 00
100.0% 12.75 16.39
98.0% 10.30 30. 16
78,4% 54.36 59.B8

UfC EXIST. PROTOTYPE

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATE ROOF R3>R22
INSULATE WALL R5>R24
EFF. WINDOWS SQ>DG
WEATHERSTRIP ACH

0&.U
BASE COST COSTS
($/SF) ($/SF)

06621
3. 1208
0. 6364
0. 0129

0. 0000
0,0000
0.0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

2. 2977
25642
0.6229
0. 1519

LIFE
(YRSI

30
30
30
10

LEVEL
MEASURE COST
ACCEPTANCE ($/KWH)

t5%
15%
15%
15%

TOTAL
% OF ENDUSE

0, 0)7)
0, 0723
0. 0607
O. OtOS

0. 0167

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 3493

17.6%

0. 0231

0.3723

COST
$/SQFT

O&M
$/SQFT

D. 1006

00020

0, 1026

0.0000

0.0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

PARASOLIC REFLECT (SALES)
2 LB/EL SWITCHING
INCANDESCENT>HALOGEM

O&M
BASE COST COSTS
t$/SF) (t/SF)

0. 9742
0. 3147
0.0048

01330
0. 15B9
0.0076

ENERGY
SAVINGS
(KWH/SF)

3.2251
1. 9029

.
1,0802

LIFE
ffRS)

30
15

1

MEASURE
ACCEPTANCE

100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST

($/KWH)

0. 0204
0. 0227
0.0120

0. 0213
48.7%

SOCIETAL TEST
SAVINGS

KWH/SQFT

32251
1. 9029
1.0802

6. 20B2

COST
S/SQFT

0. 9742
0, 3147
0. 0048

12936

O&M
t^Qn'

0. 1330
0. 15B9
0. 0076

0.2996

BUILDING EQUIPMENT MEASURES
BASE COST

MEASURES ($/SF)

REFER CASE COVERS 0. 3623
REFER CASE TIMER 0. 0277
HW HEAT RECOVERY 0. 30SO
HW BLANKET 0. 0141
REDUCE MINIMUM AIR 0. 0204
REFRIGERATION PUMP 0. 7807
FREEZES STRIP CURTAIN 0, 0266
RESISTANCE^HEAT PUMP 3. 4290
EXHAUST HEAT RECOVERY 0. 3489

O&M
COSTS
WSFI

0.0000
00000
0.0000
0. 0000
0, 0000
00000
0.0000
0. 0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

4. 2391
24183
1.4145
O. OBOO
0. 5B15
5.0000
0.2068
1. 9174
O. S7flt

LIFE
C^RS)

15
15
15
10

5
15
15
15
15

LEVEL
MEASURE COST
ACCEPTANCE ($/KWH)

100%
100%
61%
61%
15%

100%
100%

11%
15%

TOTAL
% OF ENDUSE
GRAND TOTAL

0.0078
0. 0010
0. 0197
0.0220
0. 0079
0,0143
0:0117
0. 1633
0. 032B

0.0102

0, 0134
43.6%

SOCIETAL TEST
SAVINGS
KWH/SQFT

42331
2.4183
0. 8671
0, 0490
O.OBB4
s. oooo
0. 2069

0. 1487

13.0174

19. 598024574
46.0%

COST
S/SQFT

0.3523
00277
0. 1870
0.0087
00031
D. 7B07
0. 0266

0.0530

1.4492

2. B4542

OSM
$/SQFT

0,0000
00000
0. 0000
0.0000
0.0000
0.0000
0. 0000

0. 0000

00000

039955
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INPUT ARRAY " COMMERCIAL BUILDINGS
NEW
STATE;
ZONE:
BUILDING PCPE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

26,052 SOFT
UTAH

0

GROCERY
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING 0. 33
COOLING 0. 21
VENTILATION 4. 20
WATER HEAT 0. 18
REFRIGERATION 42. 90
LIGHTING 14.50
KISC. 5. 20
TOTAL 67,53

% a/wwsF)
15.2%
70.0%

100.0%
61, 3%

100.0%
1000%
100.0%
97. 1%

MCS

2 18
o. 2a
420
0, 30

42, 90
14.50

5. 20
63. 57

CURRENT PRACTICE
{KWH/SF;

2. 20
0.30
4. 2C
0. 30

42. 90
14, 50

5. 20
69. 60

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTtCE>MCS
INSUL ROOF R19>R30
LOW E WINDOWS

BASE COST
(»;SF|

0. 0068
1. 6373
O.OS74

O&M
COSTS
($/SF)

0
00000
0. 0000

ENERGY
SAViNGS

(KWH/SF)

0,0080
1.3256
D. 192G

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

15%
15%
15%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0505
0.0734
0.0884

0, 0384

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 0012

0. 0278

o,oe90
6.3%

COST
$/SQFT

0.0010

00133

0.0143

O&M
$/san'

0.0000

0.0000

DOOOO

BUILDING LIGHTING MEASURES;

MEASURES

CURRENT PRACT)CE>MCS
FLUORESCENT>T8
1NCANDESCENT>HALOGEN
EXfT SIGNS
2 LE?/EL SWITCHING

O&M
BASE COST COSTS
(«SF| |»SFJ

0. 5385
0. 007S
0. 0276
0. 1594

0.6846
0. 0006

-0.0330
0.0152

ENERGY
SAVINSS

(KWH/SF)

21208
0.4832
0.0783
06610

LIFE
(YRS)

30
1

30
30

MEASURE
ACCEPTANCE

100%
100%
100%
100%

TOTAL
% OF EHDUSE

LEVEL
COST
(S/KWH)

0. 0342
0.0174

-0. 0078
0. 0157

O. Q28fl

SOCIETAL TEST
SAVINGS
KWWSOFT

2. 1208
0.4832
0.0783
0. 6610

3. 3433
23.1%

COST
Ji/SQFT

05385
0.0075
0.0278
0. 1594

0. 73132

O&M
$/SQFT

O.SS46
00006

-0.0380
0.0152

0. 6624

BUILDING EQUIPMENT MEASURES
BASE COST

MEASURES ($/SF)

CURRENT PRACTICE>MCS 0. 0192
DHW HEAT RECOVER 029) 1
REFER FLOATING HEAD 0. 0768
REFER CASE COVERS 0. 1725
REFER TIMERS 0. 1376
MECHANICAL SUBCOOLING 0. 1725
HOT GAS DEFROST 0. 0998
REFER PUMP AFT #3 0, 9485
EFF FAN MOTORS 0. 3841

O&M
COSTS
IfSF)

0
0.0000
0. 0000
0. 0000
0,0000
0.0000
0.0000
0. 0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

0,0070
0.3000
4. 7150
09520
S. 26SO
0,9320
24110
0. 9220
2. 5890

LIFE
(YRS)

15
15
10
10
10
10
10
10
10

MEASURE
ACCEPTANCE

70%
61%

100%
100%
100%
100%
10(1%
100%
100%

TOTAL
% OF ENDUSE
GFlAND TOTAL

LEVEL
COST
WKWH)

0. 2504
0.0686
0.0020
00226
0.0033
0, 0231
0. 0052
0. 1282
0. 01 as

0. 0077

o.oiaa

SOCIETAL TEST
SAVINGS
KWH/SQFT

4. 7150
0.8520
52650
0,9320
24110

2. 5890

16. B840
31. 8%

20.236256625
30.0%

COST
$ffiQFT

0. 0768
0. 1725
0. 1376
0, 1725
009S8

0. 3841

1.0433

1. 79082

O&M
$/SQFT

00000
0.0000
0.0000
0.0000
0.0000

DOOOO

0.0000

0.6S236
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INPUT ARRAY --COMMERCIAL BUILDINGS
EXISTING 272, 000 SOFT
STATE: UTAH
ZONE: __. _.0
BUILDING H'PE: HOSPITAL
LIFE OF PROTOPr'PE BUILDING 70
INITIAL YEAR OF DATA; 1989

ABSOLUTE ENERGY US£ BY ENDUSE-.
ELEC(kWh/SF)

HEATING 2. 22
COOLING 0, 92
VENTILATION 3.03
WATER HEAT 2. 19
REFRtGERATION 0. 00
LIGHTING 7. 88
MISC. 0, 64

TOTAL 16.88

% S[fCWH/SF)
17:7%
97. 6%

100.0%
31.0%

100. 0%
85. 2%
52.4%

ALL FUELS

12.54
0, 94
3.03
7.07

7.88
0, 75

32. 21

(KWri/SF)
43. 55

3.20
702
1.80

&. 8S
4. G9

69. 11

UIC EXIST. PROTOTYPE

BUILDING ENVELOPE MEASURES',

MEASURES

ROOF IHSUL. R7?-R23
EFF. WINDOWS SG>DG

BASE COST
|$/SF)

0. 1204
0.9038

O&M
COSTS
($/SF)

0. 0000
0, 0000

ENERGY
SAVINGS

(KWH/SF)

0. 8910
06779

LIFE
(YRS)

30
20

MEASURE
ACCEPTANCE

5%
5%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0.0080
0. 1000

0.0080

SOCIETAL TEST
SAVINGS
KWK/SOFT

0. 0454

0. 0454
1.4%

COST
$/SQFT

0.0061

0.0061

O&M
s/son-

0.0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

FLUOHESCENT>T&
INCANDESCENT>PL
OUTSIDE LIGHTS

BASE COST
(fSF)

1. 3338
0. 0158
O. CXS06

O&M
COSTS

($/sF)

1. 5275
-0. 0552
-0.0103

ENERGY
SAVIMGS
(KWWSF)

0.4964
0. 3780
0.0173

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST

($/KWH)

0.3423
-0. 0062
-0. &335

-0.0074

SOCIETAL TEST
SAVIMGS

KWH/SQFT

03780
0. 0173

0.3953
5. 0%

COST
$/SQFJ

0. 0158
0.0006

0.0163

O&M
$/SQFT

.0.0552
-0.0103

-0.0655

BUILDING EQUIPMENT MEASURES

MEASURES

TEMP RESET
AAHX
FAN MOTORS
VAV
HEAT RECOVER DHW

0&.M
BASE COST COSTS
($/SF) ($/SF)

0. 0465
0.4U5
0. 0985
2. 1601
0. 0213

0. 0000
0,0000
0. 0000
0.0000

0000

ENERGY
SAVINGS
(KWH/SF)

26287
3.&306
0. 0797
0, 4859
3.0000

LIFE
(YRS)

10
15
15
15
15

LEVEL
MEASURE COST
ACCEPTANCE (3/KWH1

ia%
18%

100%
ie°A
23%

TOTAL
% OF ENDUSE
GRAND TOTAL

00022
0. 0099
01129
0,4060
0.0006

0. 0044

0,0025

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 4653
0.6780

0. 6975

1.840fl
205%

22815257681
13.5%

COST
VSQFT

0.0082
0. 0734

0.0049

0, 0865

oioe

O&M
S/SQFT

0. 0000
0, 0000

0. 0000

0,0000

-0. 0655
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INPUT ARRAY - COMMERCIAL BUILDINGS
NEW 272,000
STATE:
ZONE:
BUILDING P('PE;
LIFE OF PROTOTY-pe QUiLQtNG
INITIAL YEAR OF DATA:

SOFT
UTAH

0

HOSPITAL
70

1889

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC{kWh/SF)

HEATtNG 4, 64
COOLSNG 1, 66
VENTILATION 6. 10
WATER HEAT 0. 43
REFRtGERATION 0.00
LIGHTING 8. 90
MISC. 443

TOTAL 26. 16

MCS
% S^fCWH/SF)

17:7%
97.6%

100.0%
31.0%

100.0%
65.2%
54.3%

26. 12
1. 70
6, 10
),40

7. 68
5.30

48.20

CURRENT PRACTICE
(KWH/SF)

26, 20
1. 70
6. 10
1. 40

8. 90
S. 30

4950

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSULATE WALLS RS>R24
LOW E WINDOWS

BASE COST
($/SF)

0. 0354
O.OBS6
0,2124

O&M
COSTS
($BF|

0,0000
0. 0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

0.0840
00526
0. 10G6

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

18%
13%
13%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

o. ceso
0. 1001
0. 1183

0. 0250

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0149

0.0149
0. 2%

COST
$/SQPT

0.0063

0,0063

O&M
$/SQFT

0, 0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE?MCS
FLUQRESCENT>T8
INCANDESCENT>HALOGEN
EXIT SIGNS
DAYLIGHT DIM AFT #2
OCCUPANCY SENSOR  Tlf2
AMBIENT/TASKAFT#2

BASE COST
($/SFj

01631
0. 1956
0. 0031
0,0536
U.U767
0. 1109
0. 0534

O&M
COSTS
(«/SF)

0. 5106
0. 3609
0. 0021

-0, 0531
0. 0292
0.0238
0.0358

ENERGV
SAVINGS

(KWH/SF)

1 2167
0.4950
0. 1424
0.0848
0. 1644
0. 1859
0. 1&60

UFE
(YRS)

30
30

t

30
15
10
30

MEASURE
ACCEPTANCE

100%
100%
100%
100%
7S%
75%
75%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0329
0.066B
0.03B2
0.0003
0.0588
0.0303
0.0340

0. 0310

SOCIETAL TEST
SAVINGS
KWH/SQFT

1. 2167

0. 1424
0.0848

0. 1170

1. 5608
17. 5%

COST
$/SQFT

0. 1631

0. 0001
0.0536

0.0401

0. 2S9S

O&M
$/SQFT

0. 5106

0. 0021
-0. 0531

0. 0269

0. 4S65

BUILDING EQUIPMENT MEASURES

MEASURES

AAHX
EFFICIENT CHILLER
VAV
HEAT RECOVER DHW
EVAP COOLER

BASE COST
(*'SF)

0.4384
0. 0076
£. 0507
0. 5515
0, 5616

O&M
COSTS
($/SF)

0.0000
0

0.0000
0.0000
0. 0000

ENERGY
SAVINGS

(KWhVSF)

39065
0. 0119
0. 4945
07000
0. 5040

LIFE
C/RS)

15
15
15
15
15

MEASURE
ACCEPTANCE

T3%
97. 60%

13%
23%
73%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($A<WH)

0.0102
0. 0587
0. 3787
0.0720
01018

0. 0102

0.0255

SOCIETAL TEST
SAVINGS
KWH/SQFT

05tfl6

O. Stfi6
2, 9%

2. 0S42664638
7.e%

COST
»/SQFT

Q. 05S2

0. 0582

0.32432

OAM
S/SQFT

0.0000

0. 0000

0. 4SG52
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tNPUT ARRAY - COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE;
BUILDING TYPE:
LtFE OF PROTOTYPE BUILDIMG
INITIAL YEAR OF DATA:

11, 664 SOFT
UTA.H

0

HOTEL
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING 2. 00
COOLING 1. 07
VENTILATION 2. 23
WATER HEAT 0. 56
REFRIGERATION 0. 00
LIGHTING 4.74
MISC. 103

TOTAL 11.63

ALL FUELS EXISTING PROTon'PE
% S^CWWSFl <KWH;SF>

23:9% B. 37 11.72
85.4% 1, 25 0, 64

100.0% 2.23 0.04
20.0% 2 SO 6. 02

100.0%
100. 0% 4. 74 3. 72

67. 7% 1. 52 1, 94
55.6% 2051 24.08

BUILOING ENVELOPE MEASURES'.

MEASURES

ROOF INSUL. R7>R27
WALL1NSUL. R2>R11
WINDOW SG>DG

BASE COST
IfSF)

0, 2547
0.2653
0. 2102

OS, M
COSTS
i$/SF)

0.0000
0. 0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

0. 9432
4. 4359
1. 1317

LIFE
(YRS)

30
30
20

MEASURE
ACCEPTANCE

24%
24%
24%

TOTAL
%OFENDUSE

LEVEL
COST
($/KWH)

0.0160
0. 0036
0, 0139

0.0072

SOCIETAL TEST
SAVINGS
KWH/SOFT

0.2254
1, 0602
0. 2705

1. S561
50. 7%

COST
$/SQFT

0.0603
0.0634
O.C602

0. 1745

O&M
$/SQFT

0.0000
0. 0000
0. 0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

INCANDESCENT>PL
FLUORESCENT>T8
EXTERNAL>HPS

BASE COST
(fSF)

1. 7704
0. 1204
0.0793

O&M
COSTS
($/SF)

-1. 0565
0, 0160
0.0113

ENERGY
SAVINGS

(KWH/SF)

0. 41B5
0.4616
0. ^740

LIFE
(YRS)

15
15
15

MEASURE
ACCEPTANCE

100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST
($^<WH)

0. 1558
0. 0270
0.0476

0. 0270

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.4616
0. 1740

0, 6356
13,4%

COST
$/SQFT

0. 1204
0. 0793

Q .(997

O&M
$/SQFT

0.0160
0, 0113

0. 0273

BUILDING EQUIPMENT MEASURES

MEASURES

EFFICIENT THERMOSTAT
LOW FLOW SHOWER
DHW&PIPE INSULATION

BASE COST
(»/SF|

0. 2915
0.0450
0. 0257

0& M
COSTS
($/SF)

0.0000
-0.2112
0. 0000

ENERGY
SAVINGS

(KWH/SFt

1 1130
2. 1652
0. 6331

LIFE
(VRS)

IS
10
10

MEASURE
ACCEPTANCE

25%
60%
40%

TOTAL
%OFENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0,Qe39
-0.0096
0. 0051

-0. 0025

0.0060

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 2782
1. 2991
0. 2532

1. 8306
266%

1.0222593754
34.6%

COST
t/SOFT

0.0729
0, 0270
0. 0103

o. noe

0.4843S

O&M
$/SQFT

0. 0000
-01267
0.0000

-0. 1267

<.OSQ4
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INPUT ARRAY -- COMMERCIAL BUILDINGS
NEW
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

11. 664 SQFT
UTAH

0
HOTEL

70
1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECjkWh/SF)

HEATING 1. 43
COOLING 0. 54
VENTILATION 002
WATER HEAT 121
COOKING 0. 00
LIGHTING 363
MISC. 131

TOTAL 8. 14

% S,KWH/SF)
23:9%
85.4%

100. 0%
20.0%

100, 0%
100,0%
67.7%
55.6%

MCS

4.23
0. 49
0. 02
6. 03

340
194

16. 11

CURRENT PRACTICE
(KWH/SF)

6.00
0. 63
Q. 02
603

3. 63
1. 94

18. 25

BUILDING ENVELOPE MEASURES;

MEASURES

CURRENT COOE>MCS
LOW E WINDOW U65>U39
INSULATE ROOF R19>R38
INSULATE WALL R19>R24

BASE COST
It/SF)

0. 1948
0, 2407
0. 1767
0. 3543

O&M
COSTS
(»SF|

0-0000
0.0000
0.0000
0.0000

ENERGY
SAVINGS

(KWH/SFl

0.4311
0. 78B8
0. 3522
0. 6908

LIFE
(YRS)

30
30
30
20

MEASURE
ACCEPTANCE

23.9%
23.9%
23.9%
23. 9%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

00268
0.01 B1
0, 0298
0, 0385

0.0278

SOCIETAL TEST
SAVINGS
KWH/SQFT

O. W30
0. 1885
0.0842
0. 1651

0. 5408
27.4%

COST
$/SQR

0. 0466
0.0575
0.0422
0. 0847

0.2310

O&M
$/SOFT

0.0000
0.0000
0.0000
0. 0000

0.0000

BUILDING LIQHTING MEASURES:

MEASURES

CURRENT CODE>MCS
INCANDESCENT>PL
HPS EXTERIOR LIGHTS

O&M
BASE COST COSTS
($/SF) ($/SF)

0.6541
0. 6541
0. 1740

-0.5180
-0. 5180
-0.0163

ENERGY
SAVINGS

(KWH/SF)

0. 2498
0.2498
0. 1740

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

1000%
1000%
100.0%

TOTAL
% QF ENDUSE

LEVEL
COST
(t/KWH)

0, 0324
0.0324
0.0538

00324

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.2498
0. 2498
0. 1740

0.6735
18. 6%

COST
$/SQFT

0. 6541
0. 6541
0. 1740

1.4823

O&M
$/SQFT

-0. 5180
-0. 5180
-0.0163

-1, 0524

BUILDING EQUIPMENT MEASURES

MEASURES

LOW FLOW SHOWER
DHW&PIPE INSULATION

BASE COST
1»/SF|

0. 0450
0, 0257

OtM
COSTS
WSFI

-02112
0.0000

ENERGY
SAVINGS

(KWH/SF)

2. 1652
0. 6331

LIFE
(YRS)

10
10

MEASURE
ACCEPTANCE

16.0%
16.0%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

-O.OOS6
0.0051

-0, 0063

00191

SOCIETAL TEST
SAVINGS
KWWSQFT

0. 3464
0. 1013

0.4477
6. 9%

1.G62Q883181
16.4%

COST
$/SQFT

0.0072
0.0041

0.0113

1. 72454

O&M
$/SQFT

-0.033B
0.0000

-0, 0338

-1.0662
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INPUT ARRAY - COMMERCIAL BUILDINGS
EXISTING 40B. OOO SQFT
STATE: UTAH
ZONE: , ___ . ____°.
BUILDING TYPE: LG OFFICE
LIFE OF PROTOTyPE BUILDING 70
INITIAL YEAR OF DATA: 19B9

ABSOLUTE ENERGY USE 6Y ENDUSE:
ELECfkWh/SF)

HEATING 3. 14
COOLING 1.46
VENTILATION 4. 30
WATER HEAT 0.41
REFRtGERATION 0. 00
LIGHTING 6. 56
MISC. 0. 35

TOTAL 16. 22

% S(KWH/Sf:)
22:0%

100,0%
100, 0%

38.0%

100.0%
85. 5%
57. B%

ALL FUELS

14.25
1. 46
4. 30
1, 09

6. 56
0.41

28. 07

(KWH/SF)
12, 46
2.57
5. 55
0. 20

10.50
3. 12

34.40

UIC EXIST. PROTOTYPE

BUILDING ENVELOPE MEASURES:

MEASURES

INSUL. ROOF R6?R24
W1 WINDOW SG>DG
W2 LOW E, WINDOWS AFT W1

BASE COST
(t7SF|

0. 0263
0. 0173
0.0040

O&M
COSTS
($/SF)

0.0000
0. 0000
0. 0000

ENERGY
SAVINGS

(KWH/SF)

0.0919
0.0168
0.0049

LIFE
(YRS)

30
30
30

MEASURE
ACCEPTANCE

17%
17%
17%

TOTAL
% OF ENOUSE

LEVEL
COST
($/KWH)

0.0170
00612
OMS4

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0152

o. oooe

0.0160
0. 3%

COST
$/SQFT

OS. M
$/SQFT

0. 0043

0.0007

0.0050

0. 0000

0.0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

40W FLUORESCENT>T8
INCANDESCENT>PL
EXIT SIGNS
AMBIENT/TASKAFT<1
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT #1

O&M
BASE COST COSTS
($/SF) ($/SF»

1, 4529
0. 1650
0. 1097
04938
02B22
0. 2246

01398
-0.4153
0.2608
0. 1358
0. 0087
0. 0186

ENERGY
SAVINGS

(KWH/SF>

21112
0.4281
0. 1773
1. 1553
0.42SO
1. 2669

LIFE
(YRS)

15
3

30
30
15
10

MEASURE
ACCEPTANCE

100%
100%
100%

75%
75%
75%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0689
-0. 2116
0, 1241
0.0324
00625
00239

-0. 0177

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.42B1

0.8665

0,9502

2. 2448
34. 2%

COST
$/SQFT

0. 1650

03703

0. 1685

0.703B

O&M
$/SQFT

-0.4153

0. 1019

0.0140

-0, 2995

BUILDING EQUIPMENT MEASURES

MEASURES

TEMP RESET FOR MULTIZONE
EFF FANS
TUNE & ADJUST
TRAV RETROFIT
EFF CHILLER AT CHANGEOUT

BASE COST
($/SF|

0.0148
0. 1115
0. 0124
1. B382
0. 1416

0& M
COSTS
ff'SFI

0.0000
0.0000
0.0000

-1. 3595
0. 0000

ENERGY
SAVINGS

(KWH/SF)

0. 0155
0. 0089
00177
3.5580
0. 0015

LIFE
(YRS)

15
15

5

30
15

MEASURE
ACCEPTANCE

22%
100%
22%

100%
75%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

O.OB68
1. 1435
0. 1581
00080
8, 4631

0.0080

-0. 0019

SOCIETAL TEST
SAVINGS
KWH/SQFT

3. 5580

3. 5580
36. 8%

5. 8187689581
35.9%

COST
S/SQFT

1.8382

1. B382

254705

O&M
i/SQFT

-1. 3595

-1.659
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INPUT ARRAY .. COMMERCIAL BUILDINGS
NBW
STATE:
ZONE:
BUILDING PCPE:
LIFE OF PROTOTt'PE BUILDING
INITIAL YEAR OF DATA:

SOFT
UTAH

0

LG OFFiCE
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECT(kWbiSff7.

HEATING 1'. 10
COOLING 0. 70
VENTILATION 2. 10
WATER HEAT 0. 06
REFRIGERATION 0, 00
LIGHTING 7. 70
MISC. 3. 0B

TOTAL 14. 75

22.0%
100. 0%
100. 0%
38,0%

1DO,0%
85.5%
83.3%

MCS
(KWH/SF)

4.97
0. 70
2. 10
020

614
3.60

17. 71

PRACTICE
(KWH/SF)

5.00
0. 70
2. 10
0. 20

7. 70
360

19,30

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
LOW E, WINDOWS

BASE COST
(t/SF)

0.0303
0.7124

O&M
COSTS
(CSF)

ENERGY
SAVINGS

(KWH/SF)

00320
02785

LIFE
(YRS)

25
20

MEASURE
ACCEPTANCE

220%
22.0%

LEVEL
COST
($/KWH)

0.0620
0. 1919

TOTAL
V. OF ENDUSE

EFFECTIVE
SAVINGS
KWH/SQFT

0.0000
0.0%

COST
$/SQFT

00000

O&M
$/SQFT

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
REDUCE LIGHT LEVEL
EXIT SIGNS
OCCUPANCY SENSOR AFTER #Z
AMBIENT/TASK AFTER #4

O&M
BASE COST COSTS
($/SF) ($/SF)

0. 2620
0.0829
0. 0537
02246
0.4938

-0.0976
0. 0913

-0. 0745
00119
0. 1237

ENERGY
SAVINGS

(KWH/SF)

1. 5556
0. 8522
01792
1. 7542
1.6964

LIFE
(YRS)

30
30
30
10
30

MEASURE
ACCEPTANCE

100.00%
100.00%
100. 00%
100, 00%
100.00i%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0.0063
0. 0121

-0.0069
0. 0168
00216

0. 0141

EFFECTIVE
SAVINGS
KWH/SQFT

1.5556
0. 8522
01792
1. 7542
1.6964

6. 0377
78.4%

COST
S/SQFT

0.2620
0.0929
00537
0.2246
0.4938

1, 1170

O&M
$/SQFT

-0. 0976
0. 0913

-0. 0745
0.0113
a. 1237

0. 0548

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
VSO MOTORS
TRAV CONTROLS
EVAP COOLING

BASE COST
t$/SF)

0.0010
0.0459
1. B382
0, 5616

O&M
COSTS
IKSF)

0

0

-0.4740
0

ENERGY
SAVINGS

(KWH^F)

00011
0. 1894
1, 5572
0, 1882

LIFE
(YRS)

15
15
30
15

MEASURE
ACCEPTANCE

100.00%
100%
100%
75%

TOTAL
%OFENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0. 0875
0. 0221
0.0520
0. 2725

0, 0221

0. 0143

EFFECTIVE
SAVINGS
KWH/SQFT

0. 1894

0. 1894
2. 3%

6. 227D624454
38, 7%

COST
i/SQFT

0.0459

0.0459

1. 16292

O&M
$/SQFT

0.0000

0. 0548
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INPUT ARRAY - COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

SOFT
UTAH

0
OFFICE

70
1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECTfkWh/SF)

HEATING 1. 48
COOLING 2.^
VENTILATION 1. 77
WATER HEAT 0. 21
REFRIGERATION 000
LIGHTING 7. 11
MISC. 0. 43

TOTAL 13. 6S

% SAT.
16.0%
67. 5%

100. 0%
38.0%

100.0%
85.5%
59.2%

MCS
(KWH/SF)

9.22
3, 99
1. 77
O. S4

7. 11
0. 50

23. 13

PRACTICE
(KWH/SF)

9. 41
4.08
1. 77
0. 54

7. 00
0, 50

23.29

BUILDING ENVELOPE MEASURES-

MEASURES

INSULATE ROOF R4>R24
INSUL. WALL R5>R24
WINDOWS SG>DG
LOW E. WINDOWS
SOLAR FILM

BASE COST
(»/SF)

0. 3312
6.4168
1. 4499
1. 0529
0.5B9S

O&M
COSTS
($/SF)

ENERGY
SAVINGS

(KWH/SF)

1. 6399
2. 8356
2. 0947
0.6142
1. 1035

LIFE
C/RS)

25
25
25
20
15

MEASURE
ACCEPTANCE

16.0%
160%
16.0%
16.0%
67. 5%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0132
0. 1482
0. 0453
0. 1286
0.0488

00132

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 2624

0.3351

0. 7448

1, 3424
32.2%

COST
$/SQFT

0, 0530

02320

0. 3979

0.6829

O&M
(/SOFT

0.0000

0.0000

0,0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

FLUORESCENT>T8
EXIT SIGNS
INCAND. FLOOD > HALOGEN
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT #1
AMBIENT/TASK AFT #1

BASE COST
($/SF)

i. oeoe
0. 0496
0. 0038
0. 5570
0,2809
0.9910

O&M
COSTS
(»SF|

0. 1749
-0.0622
0. 0014
00612
0.0074
0. 1318

ENERGY
SAVINGS

(KWH/SF)

1,7786
0-1564
0.0937
1.2901
0. 1553
1. 1703

LIFE
(YRS>

30
30

1

30
30
30

MEASURE
ACCEPTANCE

100, 00%
100.00%
100.00%
100. 00%
100.00%
100.00%

TOTAL
% OF ENDUSE

LEVEL
COST
($fl<WH)

0.0399
-0. 0048
0. 0585
00285
0. 1102
0. 0670

0.0332

SOCIETAL TEST
SAVINGS
KWH/SQFT

1. 7786
0. 1564

1.2901

3. 2250
45. 4%

COST
$/SQFT

1. 0209
0.0496

0. 5570

1. 6275

O&M
5/SQFT

0. 1749
.00622

0. 0612

0, 1739

BUILDING EQUIPMENT MEASURES

MEASURES

ECONOMIZER
OPTIMUM START TIMER
AAHX
REDUCE OUTSIDE AIR
RESISTANCE>HEAT PUMP
EFF HEAT PUMP

BASE COST
($fSF)

0.4262
0.3084
1. 0962
0. 0130
3.0502
1.0362

O&M
COSTS
(«ISF|

ENERGY
SAVINGS

(KWH/SF)

1. 3656
0. 9004
1. 3991
1.3556
4.8840
0. 5154

LIFE
(YRS)

15
15
15
15
15
15

MEASURE
ACCEPTANCE

67. 50%
1200%
12.00%
12. 00%
49,00%
20.00%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0.028S
0.0313
00676
0.0009
0.0570
0. 1836

0, 0250

0.0300

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 921B
o. ioao

0. 1627

1. 1925
ia. i%

5.7599035064
42. 1%

COST
$/SQFT

0, 2877
0.0370

00016

0.3263

2. 63665

O&M
$^QFT

0,0000
0.0000

0.0000

0. 0000

0, 17383
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INPUT ARRAY -- COMMERCIAL BUILDINGS
NEW
STATE:
ZONE:
BUILDING T<PE:
LIFE OF PROTOPf'PE BUILDING
INITIAL YEAR OF DATA:

SOFT
UTAH

0

OFFICE
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECTfkVfeSKT.

HEATING 0. 74
COOLING 149
VENTILATION 2. 20
WATER HEAT 0. 21
REFRIQE RATION 0. 00
LIGHTING 6. 00
"isa.. .2-'l

TOTAL 1353

MCS
(KWH/SF)

16.0% 4. 53
67. 5% 2. 06

100,0% 1. 10
38.0% 0.50

100.0%
85. 5%
81. 1%

6. 17
0. 50

14.85

PRACTICE
(KWH/SF)

4. GO
2. 20
2. 20
0. 54

6.00
3.40

18.94

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSUL. WALLR11>R16
INSULATE ROOF R13>R30
INSULATE ROOF R30>R38
LOW E, WINDOWS

BASE COST
(CSF)

0. 0322
0, 3459
0.0957
0.0697
1. 0528

O&M
COSTS
<ySF)

ENERGY
SAVINGS

(KWWSF)

0. 0900
0. 1143
0. 124B
0.0315
0. 5292

LIFE
(YRS)

25
25
25
25
20

MEASURE
ACCEPTANCE

16.0%
16.0%
16.0%
16,0%

100.0%

TOTAL
%OFENDUSE

LEVEL
COST
t$/KWH)

0. 0234
0. 19B3
O.C602
01449
0. 1493

0. 0334

SOCIETAL TEST
SAVINGS
KWK/SQFT

0.0144

0.0200

0. 0344
1, 5%

COST
tffiQFT

0.0051

0.0153

0. 0205

04 M
$/SQFT

0. 0000

0, 0000

0.0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
REDUCE LIGHT LEVEL
EXIT SIGNS
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT «1
AMBIENT/TASKAFT#1

O&M
BASE COST COSTS
(1/SF) ($/SF)

0. 3953
0, 1693
0.0496
0. 5570
02809
0. 9910

0.0602
0, 1308

-0. 0527
0. 1394
0. 0168
0. 2027

ENERGY
SAVINGS

(KWWSF)

1. 3646
0. 4861
0. 1575
l. iao?
0. 1565
1. 1807

LIFE
(YRS)

30
30
30
30
3D
30

MEASURE
ACCEPTANCE

100.00%
100.00%
10000%
100. 00%
10000%
100.00%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0.019B
0. 0367

.0.0012
0.0350
0. 1130
0. 0600

0. 0270

SOCIETAL TEST
SAVINGS
KWH/SQR-

1. 3646
0.4861
0. 1575
1. 1807

3. 1889
53, 1%

COST
VSQFT

0.3959
0. 1693
0.0496
O.S570

1. 1717

O&M
$/SQFT

0.0602
0. 1308

-0. 0527
01394

0. 2778

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
ECONOMIZER
OPTIMUM START TIMER
MHX
REDUCE OUTSIDE AIR
HEAT PUMP UPGRADE

BASE COST
($/SF)

0.0652
0. 4262
0. 3064
1, 0362
0, 0130
1. 0362

O&M
COSTS
($/SF)

ENERGY
SAVINGS

(KWH/SF)

01410
07160
0. 3557
05527
0, S355
0. 7731

LIFE
(YRS)

15
15
15
15
15
15

MEASURE
ACCEPTANCE

100.00%
67. 50%
12-00%
1200%
12.00%
20.00%

TOTAL
%OFENDUSE
GRAND TOTAL

LEVEL
COST
(M<WH) .

0. 05S2
0. 0544
0. 0792
0. 1712
0. 0022
0. 1224

0. 0022

00265

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 4B33

O. QG43

0. 5476
4. 9%

3.7708406857
21.9%

COST
VSQFT

0.2B77

0.0016

0. 2893

148145

O&M
$/SQFT

0.0000

oaxw

0. 0000

0. 27775
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TVPE:
LIFE OF PROTOP/PE BUILDING
INITIAL YEAR OF DATA:

SOFT
UTAH

0
RETAIL

70
1989

ABSOLUTE ENERGY USE BY ENOUSE:
EUI(kWh/SF)

HEATING ' 2. 01
COOLING 1. 67
VENTILATION 5:8S
WATER HEAT 0. 04
REFRIGERATIOM 0. 00
LIGHTING 6. 71
MISC. 0. 61

TOTAL 16,92

% SAT.
13, 90%
73,50%

10000%
31.60%

100, 00%
95. 20%
5627%

ALL FUELS
(KWH/SF)

14, 45
2. 27
5B8
0. 12

6, 71
0,64

3007

UtC PROTOTYPE
(KWH/SF)

5. 70
2.48
1. 15
0, 42

862
1. 14

1951

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATE ROOF R7>R20
INSULATE WALL R3>R22
LOW E. WINDOWS
WEATHERSTRIP ACH

BASE COST
(fSF|

0.6621
2. 6309
0. 5731
0. 0123

0& M
COST
IfSF)

0.0000
0, 0000
0.0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

3. 1217
1.4497
0. 6641
0. 0048

LIFE
[YRS)

30
30
30
10

MEASURE
ACCEPTANCE

10%
10%
10%
10%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0126
0. 1078
00512
0. 3203

0.0126

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 3254

0.0692

0.3947
10.7%

COST
»/SOFT

0, 0690

0. 0597

O&M
$/SOFT

0.0000

0.0000

0.0000

BUILDING LIQHTING MEASURES:

MEASURES

FLUORESCENT>T8
INCANDESCENT>HALOGEN
DAYLIGHT DIM AFT »1
EXIT SIGNS

O&M
BASE COST COST
(I/SF) ($/SF)

0. 8347
0. 0040
0. 0678
0. 0352

0. 5550
0. 0685
0.0fl24
0.0158

ENERGY
SAVINGS

(KWH/SF)

2.4110
0. 9359
0.8727
0.0356

LIFE
(YRS)

30
1

30
30

MEASURE
ACCEPTANCE

100%
100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST
t$/KWH)

00342
0.0807
0. 0102
0. 0846

0. 0278

SOCIETAL TEST
SAVINGS
KWH/SQFT

2.4110

0. 8727

3.28 3S
48.9%

COST
S/SQFT

0, 8347

O. Q67B

O&M
S/SQFT

0.5550

0. 0824

0. 6374

BUILDING EQUIPMENT MEASURES

MEASURES

MHX
RESISTANCE > HEAT PUMP
DHW BLANKET

BASE COST
(»SF]

O.S604
3. 5315
o. ocwe

O&M
COST
($/SF)

o.oocfo
00000
0, 0000

EHERGY
SAVINGS

(KWH/SF)

0.6830
2. 8524
0. 0315

LIFE
(YRS)

140
15,0
10.0

MEASURE
ACCEPTANCE

10%
8%

24%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
(S/KWH)

0. 0929
0. 1131
0. 0181

0, 0181

00265

SOCIETAL TEST
SAVINGS
KWH/SQFT

COST
i/SQFT

0. 0075

00075
0, 1%

3. 6858982306
21.8%

O&M
t/SQFT

0.0011 00000

0.0011 00000

1. 00241 0. 63744
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INPUT ARRAY " COMMERCIAL BUILDINGS
NEW
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOPCPE BUILDING
INITIAL YEAR OF DATA:

SOFT
UTAH

0

RETAIL
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
MCS(kWh/SF>

HEATING 0. 14
COOLING 1. 03
VENTILATION 1. 70
WATER HEAT 0. 01
REFRIGERATION
LIGHTING 9. 20
MISC. 0. 94

TOTAL 13. 02

MCS PROTOTYPE
% SAT
13.90%
73. 50%

100. 00%
31, 60%

10000%
85.20%
92. 54%

(KWH/SF)
0.98
1. 29
1. 70
0. 04

8. 96
1. 10

1407

CURRENT PRACTICE
(KWH/SF)

1. 00
140
1.70
004

9. 20
1. 10

14, 44

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT CODE>MCS
DG > LOW E WINDOWS

BASE COST
WSFI

0. 0062
0, 0787

0& M
COST
It/SFI

0

0.0000

ENERGY
SAVINGS

(KWH/SF)

0:0230
0. 1503

LIFE
(YRS)

30
20

MEASURE
ACCEPTANCE

LEVEL
COST
($/KWH)

14%
14%

TOTAL
%OFENDUSE

0. 0159
0. 0393

00362

SOCiETAL TEST
SAVINQS
KWH/SQFT

0.0032
0.0209

O. OS.4}
21%

COST
$/SQFT

0. 0009
0. 0109

O&M
$/SOFT

0.0000
0.0000

0. 0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT CODE>MCS
FLL»ORESCENT>T8
INCANDESCENT>HALOGEN
DAYLIGHT DIM AFT ill
EXIT SIGNS

O&M
BASE COST COST
($/SF> ($/SF)

0. 0575
0.4300
0, 0094
0. 0678
0. 0245

-1.765B
0. 5394

-0, 0178
0.0358
0.0068

ENERGY
SAVINGS

(KWH/SF)

0.3441
2. 0597
1. 0445
0.7317
a.oese

LIFE
(YRS)

30
30

1
15
30

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

-0.2948
0. 0379

-0,0084
0.0129
0. 0218

.O 0097

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.3441
2. 0597
1. 0445
0, 7317
0. 0656

4. 2656
46, 4%

COST
t/SQFT

0. 0575
0.4300
00094
0. 0678
0.0245

D 5892

O&M
VSQFT

-1.7658
0. 5394

-0. 0178
o.aa5fl
0.0068

-1, 2016

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
AAHX
EFF HEAT PUMP UPGRADE
RADIANT HEATERS (STORAGE)

BASE COST
IfSF)

0.0254
0. 6605
0. 7568
0.0058

OAM
COST
($/SF)

0. 0000
0. 0000
0. 0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

00140
O.G607
0. 1978
0.0966

LIFE
(VRS)

15
15
15
15

MEASURE
ACCEPTANCE

u%
10%
20%
10%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0. 1653
0. 0913
0,3494
0.0339

0.0339

^1.0093

SOCIETAL TEST
SAVINGS
KWH/SOFT

0. 0101

0.0101
0.2%

4. 28977
32. 2%

COST
$/SQFT

0.0037

0, 0037

0.604753708

O&M
t/SQFT

00000

00000

-1.2016
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOF»rPE BUILDING
INITIAL YEAR OF DATA:

67.7B4 SQFT
UTAH

0

SCHOOL
70

1989

ABSOLUTE EHERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING 1. 79
COOLING 0.03
VENTILATION 1.46
WATER HEAT 0. 10
REFRIGERATION 0. 00
LIGHTING 4. 72
MISC. 0. 50

TOTAL 8. 60

% SAT.
9. 8%

42.9%
100.0%
36.3%

100.0%
88. 5%
34, 0%

ALL FUELffllC PROTOTYPE
(KWWSF) (KWH/SF)

16. 24 16.07
0_07 0.00
1*46 1. 18
0. 25 0. 55

4. 72
0. 56

25.30

3, 92
0.92

22. 64

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATE ROOF R7> R27
LOW E WINDOWS
INSULATE WALLS R4>R23
WEATHERSTRIPACH

BASE COST
|$fSF)

0. 602
1.875
3. 276
0. 267

O&M
COSTS
(t/SF)

0.000
0.000
0. 000
0, 000

ENERGY
SAVINGS

(KWH/SF)

2. 3756
2. 1147
20335
2.4487

LIFE
r<rRs)

30
20
30
10

MEASURE
ACCEPTANCE

10%
10%
10%
10%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0150
0. 0665
0.0957
0. 0136

0. 0143

SOCIETAL TEST
SAVINGS
KWH/SQFT

0. 2328

0. 2400

0.4728
26.0%

COST
$/SOFT

o.oesi

0.0851

O&M
$/SQFT

0. 0000

0.0000

0,0000

BUILDING LIGHTING MEASURES:

MEASURES

FLUORESCENT>T8
INCANDESCENT>PL
EXIT SIGNS
DAYLIGHT DIM AFT )I1
OCCUPANCY SENSOR AFT #1

0& M
BASE COST COSTS
($/SF) ($/SF)

0. 7753
0. 2128
0. 1072
0. 0987
0. 2438

0. 2020
-0. 1524
-O. QS11
0. 0063
0.0318

ENERGY
SAVINGS

(KWH/SF)

1. 3780
03548
0, 1190
0. 0932
0. 4677

LIFE
(YRS)

30
15
30
15
15

MEASURE
ACCEPTANCE

100%
100%
100%
75%
75%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0.0421
0. 0156
0. 0130
0. 1030
0. 0538

0.0352

SOCIETAL TEST
SAVINGS
KWH/SQFT

1. 3780
0.3548
0. 1190

0. 3508

2. 2026
46, 7%

COST
$/SQFT

0.7753
0.2128
0. 1072

0. 1829

1. 2783

O&M
$/SOFT

0.2020
-0. 1524
-0. 0811

00239

-0.0077

BUILDING EQUIPMENT MEASURES

MEASURES

ADJUST OUTSIDE AIR
DHW BLANKET

BASE COST
WSF)

0, 033
0, 005

O&M
COSTS
($/SF)

0.000
0.000

ENERGY
SAVINGS

(KWH/SF)

2.0006
0. 0680

LIFE
(YRS)

5,0
100

MEASURE
ACCEPTANCE

10%
29%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

0. 0037
0. 0100

0.0043

0. 0287

SOCIETAL TEST
SAVINGS
KWH/SQFT

0, 1961
0.0195

0, 2156
5. 6%

2B909621592
33.6%

COST
$/SQFT

0.0032
0. 0016

0, 0048

1.36817

O&M
$/SQFT

0. 0000
00000

0.0000

-0. 0077
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INPUT ARRAY .- COMMERCIAL BU!LDINGS
NEW
STATES
ZONE:
BUILDING TYPE:
LIFE OF PROTOPr'PE BUILDING
INITIAL YEAR OF DATA:

SQFT
UTAH

0

SCHOOL
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING 1. 14
COOLING 013
VENTILATION 2. 20
WATER HEAT 0. 57
REFRIGERATION
LIGHTING 5. 20
MISC. 1. 15

TOTAL 1039

% SAT.
9. 90%

42, 90%
100.00%
3830%

100.00%
88.50%
49. 18%

MCS
(KWH/SF)

11.40
0.30
2. 22
1. 50

441
1. 30

21. 13

CURRENT PRACTICE
(KWH/SF)

11. 50
0,30
2.20
1. 50

5. 20
1. 30

22.00

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSULATE ROOF R19> R38
INSULATE WALLS R6>R1S
INSULATE WALLS>R24 AFT <f3
LOW E WINDOWS

BASE COST
(CSFI

00023
0,0728
0.0587
0. 0503
0. 0728

0& M
COSTS
(t/SF)

0.0000
0.0000
0-0000
0-0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

0.0237
0. 1579'
0. 1334
O. OQ07
00750

LIFE
(YRS)

30
30
30
30
30

MEASURE
ACCEPTANCE

10%
10%
10%
10%
10%,

TOTAL
% OF ENOUSE

LEVEL
COST
($/KWH)

0.0058
0.0274
0.0261
0. 0329
0, 0576

0.0270

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0023
0. 0156
0.0132
O.OQ90

0.0402
3. 2%

COST
I/SQFT

0.0002
0. 0072
0. 0058
0,0050

O&M
S/SQFT

0. 0000
0.0000
0.0000
0.0000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
FLUORESCENT>T8
EXIT SIGNS
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT »1

O&M
BASE COST COSTS
(t/SF) ($/SF|

0. 0341
0. 1438
0.0131
0. 024^
0. 0596

-0.0166
0. 1188

-0.0188
0.0000
0.0000

ENERGY
SAVINGS

(KWH/SF)

0. 0564
D2300
0. 0341
0. 0283
0. 1105

LIFE
(YRS)

30
30
30
15
10

MEASURE
ACCEPTANCE

100%
100%
100%
100%
loa%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH»

0. 0185
0. 067B
^.0099
0.0779
0. 0672

0.0078

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0564

0. 0341

0, 0905
1. 7%

COST
$^QFT

0, 0341

0.0131

0.0472

O&M
»/SQFT

-0.0166

-0.0188

-0. 0353

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
VSD MOTORS
EMCS CONTROLS

BASE COST
($/SF)

0. 0006
0. 0450
0, 2755

O&M
COSTS
IfSF)

0.0000
0.0000
0. 0321

ENERGY
SAVINGS

(KWH/Sfl

0. 0000
0.0595
02444

LIFE
(YRS)

15
15
15

MEASURE
ACCEPTANCE

10%
75%
10%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
t$/KWH)

1.2294
00691
01150

0. 0137

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0000
0. 0%

0. 1306650778
1. 2%

COST
$/SQFT

0.0000

0. 06539

O&M .
l/SQFT

0.0000

-0. 0353
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INPUT ARRAY -- COMMERCIAL BUILDINGS
EXISTING
STATE:
ZONE:
BUILDING TYPE:
LIFE OF PROTOTi'PE BUILDING
INITIAL YEAR OF DATA:

SQFT
UTAH

0

WAREHOUSE
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELECfkWh/SF)

HEATING 0.48
COOLING 0. 05
VENTILATION 0, 03
WATER HEAT 0:01
REFRIGERATION 5. 00
LIGHTING 3. 29
MISC. 3. 02
TOTAL 11,88

% S6KWH/SF)
6:7%

73, 8%
100.0%

52.2%
100.0%
100.0%

97. 6%
63. 7%

ALL FUELS

716
0, 07
0.03
0.02
5. 00
329
3. 09

18, 66

UIC EXIST. PROTOPi'PE
(KWH/SF)

8. 30
0.38
0. 23
0. 15

3. 50
1.72

14.28

BUILDING ENVELOPE MEASURES:

MEASURES

INSULATED ROOF R2>R20
INSULATED WALL R2>R20
LOW E WINDOWS SG>DG
WEATHERSTRIP ACH

BASE COST
(fSF)

0.6015
2. 0340
0. 4fl89
0. 0433

0& M
COSTS
($/SF»

0.000
0, 000
0, 000
0.000

ENERGY
SAVINGS

(KWH/SF)

3.4043
2, 4693
0, 3799
0. 1912

LIFE
(YRS)

30
30
20
10

MEASURE
ACCEPTANCE

7%
7%
7%
7%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0105
0. 0489
0. 0965
0, 0382

0.0114

SOCIETAL TEST
SAVINGS
KWH/SQFT

02281
0. 1654

0.0128

0.4063
76. 7%

COST
$/SQFT

O.Ckt03
0. 1363

0. 0029

0. 1795

O&M
$/SQFT

0.0000
0. 0000

0.0000

0,0000

BUILDING LIGHTING MEASURES:

MEASURES

OFFICE FLUORESCENT>T8
STORAGE DELAMP
INCANDESCENT>HALOGEN. HID

0& M
BASE COST COSTS
($/SF) ($/SF)

0. 1369
0. 1363
0. 0054

O.C44
0.000
0, 000

ENERGY
SAVINGS

(KWH/SF)

8" 2342
0, 2879

LIFE
(YRS)

25
25

1

MEASURE
ACCEPTANCE

100%
100%
100%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0. 0715
0.0380
0.0193

0, 0380

SOCIETAL TEST
SAVINGS
KWH/SQFT

02342
0. 2B79

05220
15.9%

COST
$/SQFT

0. 1363
0. 0054

01417

O&M
5/SOFT

-0.0004
-0. 0001

-0.0005

BUILDING EQUIPMENT MEASURES

MEASURES

REDUCE OUTSIDE AIR
TEMP SETBACK
RADIANT HEATERS
AAHX
RESIST> HP

;FER.
DESTRATIFIERS
DHW BLANKET
ECONOMIZER (OFFICE)

BASE COST
(»/SF|

0. 0051
0. 0902
1.0787
0. 2405
0, 4675
0, 7772
0. 1703
0. 0035
0. 0835

0& M
COSTS
(i/SF)

0. 000
0.000
0.000
0000
0, 000
0.000
0.000
0,000
0. 000

ENERGY
SAVINGS

(KWH/SF)

0. 1580
1.8826
3. 2221
01595
0. 63B2
3. 5000
2. 0310
0. 0229
0. 1381

LIFE
(YHS)

5

10
15
15
15
15
15
10
15

MEASURE
ACCEPTANCE

7%
7%
7%
7%
1%
7%
7%

39%
55%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
(»/KWH)

0. 0069
0. 0060
0.0306
0. 1377
0. 0669
0. 0203
0. 0077
0.0192
0. 0552

0. 0183

0.0207

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0113
0. 1261
02159

0, 2345
0. 1361
0.0090

0. 7328
8.5%

1. 6612115035
14.0%

COST
$/SQFT

0,0003
0.0060
0.0723

0.0521
a. 0114
o. oou

0. 1435

0.46467

O&M
I/SQFT

00000
0.0000
0.0000

0.0000
0. 0000
0. 0000

0.0000

-0, 0005
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INPUT ARRAY -- COMMEFtCIAL BUILDINGS
NEW
STATE-
ZONE:
BUILDING TYPE:
LIFE OF PROTOTYPE BUILDING
INITIAL YEAR OF DATA:

1B,025 SOFT
UTAH

0

WAREHOUSE
70

1989

ABSOLUTE ENERGY USE BY ENDUSE:
ELEC(kWh/SF)

HEATING 0. 1&
COOLING 0. 15
VENTILATION 0. 40
WATER HEAT 0, 10
REFRIGERATION 0. 50
LIGHTING 330
MISC. 117

TOTAL 5. 80

% SAT,
6.7%

73.8%
100.0%

52.2%
100. 0%
100. 0%

S7. 6%
524%

MCS
(KWH/SF)

2. 68
0. 19
0.40
D.2D
4.00
2.41
1. 20

11.08

CURRENT PRACTICE
(KWH/SF)

2. 70'
020
0.40
0. 20
0. 50
3. 30
1.20
B. 50

BUILDING ENVELOPE MEASURES:

MEASURES

CURRENT PRACTICE>MCS
INSULATED WALL R11>R16
INSULATED WALL R11>R34
LOW E WINDOWS
INSULATE ROOF>R30

BASE COST
($/SF1

0.0079
0. 1040
0. 3865
0, 1351
0. 1772

O&M
COSTS
IfSF)

0

a

0. 000
0. 000
0. 000

ENERGY
SAVINGS

(KWH/SF)

0.0190
0. 3130
0.0429
D.0139
00290

LIFE
(YRS)

30
2S
30
30
30

MEASURE
ACCEPTANCE

7%
6.7%

7%
7%
7%

TOTAL
% OF ENDUSE

LEVEL
COST
($/KWH)

0.0247
0, 0218
0-5352
0.5783
0. 3624

00219

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.0013
0. 0210

0. 0222
6.8%

COST
tfSQFT

0,0005
00070

O&M
»/SQFT

0. 0000
00000

BUILDING LIGHTING MEASURES:

MEASURES

CURRENT PRACTICE>MCS
EXIT SIGNS
AMBIENT/TASK LfGHT AFT <f1
DAYLIGHT DIM AFT #1
OCCUPANCY SENSOR AFT »1

O&M
BASE COST COSTS
($/SF) ($/SF)

-00156
0.0268
0. 0683
0. 0692
0.0421

-0. 0931
0,0159
D0299
0. 0120
0. 0346

ENERGY
SAVINGS

(KWH/SF)

o.a9il
0. 0589
0. 1764
0. 1065
0.4228

LIFE
(YRS)

30
30
30
15
10

MEASURE
ACCEPTANCE

100%
100%
100%
100%
100%

. TOTAL
%OFENDUSE

LEVEL
COST
t$/KWH)

-0. 0072
0. 0430
00330
00697
0.0226

0, 0074

SOCIETAL TEST
SAVINGS
KWH/SQFT

0.8911
0. 0589
0. 1764

0.4228

1. 5492
46.9%

COST
?^QFT

-0.0156
OQ26B
0.0683

00421

0. 1215

O&M
$/SQFT

-0. 0931
0.0159
0.0299

0. 0346

-0. 0127

BUILDING EQUIPMENT MEASURES

MEASURES

CURRENT PRACTICE>MCS
EFFICIENT REFER.
ECONOMIZER

BASE COST
IfSF)

0. 0185
0,6670
0.0577

O&M
COSTS
($/SF)

0
0. 000
0.000

ENERGY
SAVINGS

(KWH/SF)

OD140
3.5000
0. 1435

LIFE
(YRS)

15
15
15

MEASURE
ACCEPTANCE

7%
75%
55%

TOTAL
% OF ENDUSE
GRAND TOTAL

LEVEL
COST
($/KWH)

D. 1207
0. 0174
0. 0367

0. 0180

0. 0142

SOCIETAL TEST
SAVINGS
KWH/SQFT

2. 6250
0. 0794

2.7044
787%

4, 2758793076
73. 7%

COST
$ffiQFT

O&M
$/SQFT

0.5003
0.0319

05322

0.66119

0. 0000
0. 0000

0.0000

-00127
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4. 3. Commercial Sector Capacity Savings

The appropriate conservation load factor for commercial buildings was
computed l3y ̂ independent computer modeling. Copies of the D6E-2~models
were obtained from BPA and their consultant. Since the" BPA-aiialvsis"Uits"
energy savings, these models were run again to estimate demand savings'. " The"
process is compUcated because there are "a variety of fuel choices, 'buTl3m(

measures; 'To simplify the analysis, mns_were completed for'the'currmt'
practice and fuUy cost-effective case's only. Fuel choices-mcluded"elecfnc"gas

pump as appropriate for the building type. ' ---- ---,

COINCIDENCE FACTOR
AND LOAD FACTOR RELATIONSHIP

Group Gotactdtnaa Futor

D-8

O.B

04

0.2

0.1 OS 03 OA OJB OJS 0.7
Amray IndlvUunl Lo«l Fmrtor

OA aa

The computer modeling
provides "some idea of
demand impact but will be
based on average within
the hour rather'than 15
minute demand. This may
not be a problem since the
result sought is actually the
mteractive impact of a'
group of similar buildings.
A key assumption is an
estimate of tHe likelihood
that such buildings will be
impactmg system peak at
the same time. One would
expect that a likelihood
factor will be some
function of the duty cycle
or load factor of the
modeled building. A
reference was located
which described a function
for this likelihood factor

of Edison^IUummatmg Companies, "Report ofSpecial'Committee
°Jl. LoaAstudies"' 1939i P\82). -.. O'byiously this is a'dated reference, "however,''

.re is no reason that the likelihood factor would be different today. " We would
interested m locating other references. The likelihood'function'used in

.
m FiSurc ll-. TEe aggregate conservation load factor'thafresufts is'in the

range 0. 6 to-0. 8 or fairly crdse'to the 0. 6 assumed previously in RAMPP^L
is^ some variation by season and space heat fuel saturation. Results

state and market segment are shown below for major building types. For
purposes of estimafin^ program impact, a weighted average of the maj(
segments listed in Table lOthrougA Table 14wasapplie3'as-represemative to

entire commercial sector.

Mfn

Nun and »0» CnntWnna Limit

Figure 11 Aggregate Coincidence Factor
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Table 10 Grocery Demand Factor

Grocary, Existing basslina

ELECTRIC SPACE HEAT SATURATION BY C1T/

Missoula Portland Saft Lake Yakima

29. 0% 56. 0% 16. 2% 31. 0%

Grocery, new baactine

ELECTBIC SPACE HEAT SATURATION Si C17V

Missoula Portland Salt Lake Yakima

0.409 0.402 0. 147 0.485

WEIGHTED AVERAGE SEASONALITY FACTOR

GONSSRVATION ENERGY SAVINGS

Miaao^la Portland

0.0929

0, 0803

0.0866

0.0798

0.0783

0. 0779

0. 06+3

0.0831

WEK3HTED AVERAGE SEASONALITY FACTOR

CONSERVATION ENERGY SAVINGS

Jan

Feb

Maf

Apr

May

Jun

Ju(

Aug

Sap

Oct

Nov

Dec

TOTAL

0. 0773

0,0829

0. 0848

0.0918

1. 0000

0.0959

0.0824

0.0874

0.0798

0.0802

0.0765

O.OB11

0.0795

0. 0756

0. 0813

0.0855

0.0948

1, 0000

SaltLaka

0. 0667

0. 0757

0, 0818

0. 0774

0.0819

0. 0642

0. 0&44

0. 0900

0. 0814

0.0804

0,0801

0.0859

1. 0000

Yakjma

0.0928

0.0787

0.0847

0.0776

0.0806

0. 0796

0.0888

O.OS53

0.0788

0-OfllO

0. 0829

0.0912

1.0000

Jan

Feb

Mar

Api

May

Jun

Jul

Aug

s.p
Oct

Nov

Dec

TOTAL

Misaoula

0.0772

0.0708

0. 0775

0. 0806

0. 0887

0. 0903

0, 0954

0.0922

0.0891

0.0841

0.0745

0. 0787

1. 0000

Portland

0.0754

0. 0713

0.0803

0.0790

0. 0861

0,0868

0. 0933

0.094fl

0.0875

0.0882

0.0801

0.0773

1.0000

Salt Lake

0.0&06

0.0703

0.0798

0.0821

0.0869

0.0896

0. 0906

0. 0889

0. 0869

0,0858

0.0796

0. 0791

1. 0000

Yakima

0.0797

0.0698

0.0789

O. D797

0.0867

0.0866

0.0346

O.Q946

0.0868

0.0871

0.0799

0.0757

1. 0000

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAVINGSff3(VPEAK SAVINGS

Misaoula Portland Salt Lake

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAVINGS/73CVPEAK SAVINGS

Jan

Fab

Mar

Apr
May

J un

Jul

Aug

Sep

Oct

Nov

Dec

Annual

1. 2324

1. 0516

1. 0371

0. 9981

1. 1054

1, 1030

0.9901

0. 9448

1. 0585

1.0085

1. 0282

1. 1036

1. 0518

1.3213

1. 0205

0.3780

0.9636

1. 2312

0.9547

0.9786

1. 1974

1. 1135

0.9711

1. 0259

1. 0428

1 0561

1. 1294

1. 103S

1. 1359

1. 0926

1. 1598

0. 9207

1. 0683

1. 1604

1. 1877

1. 1232

1. 1167

1. 1318

1. 1060

Yakima

1. 1741

1.0B40

1. 1242

1. 0448

1. 1286

1. 0312

1.0570

0.9&U

1. 0792

1.0875

1 0919

1. 0513

1. 0767

Jan

Fab

Mar

apr
May

Jun

Jul

Aug

s«p
Odt

Nov

Doc

Annual

Missoula

1. 1288

1. 2506

1. 1910

1.6403

1-3212

1. 1993

1. 1291

1. 1900

1. 2272

1. 3061

1. 0518

1, 1325

1. 2180

Portland

1. 1490

1. 5096

1. 4866

1.3330

1.2773

1. 2185

10143

1-2990

1. 0871

1. 3126

12946

1. 1606

1-2442

Safl Lake

1. 6783

1. 5334

1. 3557

1.5041

1. 0407

0. 9236

1.2641

1, 0358

1. 1147

1. 4007

1. 6813

1. 0178

1. 2375

Yakima

1.1617

1, 3878

1.4822

1.2629

1.3280

1. 23S2

0.9 2

1.0567

1. 3290

1.4800

1. 1806

1.0971

1. 2226
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Table 11 Large Office Demand Factors

Larg» Offics, Existing baselina Largo Office, new base) inn

ELECTRIC SPACE HEAT SATURATION BY CITY

Missoula Portiand Satt Lake Yakima

29.4% 29.4% 29.4% 22. 0%

HEAT PUMP SATURATION BY CITY

Missoula Portland SaA Lake Yakima

ELECTRIC SPACE HEAT SATURATION BV CfTV

Missouia Portland Salt Laka Yakima

33.6% 35. 1% 25.2% 42.5%

HEAT PUMP SATURATION BV CITT

Missoula Portland Salt Lake Yakima

23.2% 24.2% 22.9% 38.6%

WEIGHTED AVERAGE SEASONADT/ FACTOR

CONSERVATION ENERGY SAVINGS

Missoula Portland

0. 1005

o.oasi

0,0973

0. 0813

0.0810

0. 0737

0.0574

0. 0699

WEIGHTED AVERAGE SEASONALIT^ FACTOR

CONSERVATION ENERGY SAVINGS

Jan

Feb

Mar

Apr

May

Jun

Ju)

Aug

ST
Oct

Nov

Dec

TOTAL

0. 0694

0. 0894

0.0931

0.0981

1. 0000

DJ 031

0,0889

0.0935

0.0794

0.0802

0, 0746

O. D594

0.0744

0.0698

0. 089B

0.0890

0.0980

1.0000

Salt Lake

0. 1136

0.0941

0. 1006

0.0804

0.0813

0. 0663

0. 0464

0.0581

0. 0622

0. 0876

0.0984

0. 1110

1. 0000

Yakima

0. 1046

Q.QBSS

0.0932

0.0813

0.0816

0. 0732

0, 0584

0. 0676

0.0716

0. 0878

0.0925

0.0989

1. 0000

Jan

F*

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct
Nov

Dec

TOTAL

Missoula

0. 0730

0. 0673

0,0783

0. 0812

0. 0911

0.0918

0. 1004

0. 1001

0.0869

0. 0647

0. 0733

0. 0719

1.0000

Portland

O.Q7B3

0. 0725

0.081B

0. 0813

0. 0872

0. 0872

0.0932

0.0924

0. 0851

0. 0858

0. 077B

0. 0775

1.0000

Saft Lake

0.0729

0. 0671

0.0807

0.0797

0, 0894

0. 0913

0. 0996

0.0991

0, 0882

0. 0864

0.0743

0, 0714

1.0000

Yaki'ma

0.0681

0.0647

0.0784

0.0846

0. 0940

0.0939

0.0999

0. 1008

0.0833

0. 0879

0. 0726

0. 0658

1,0000

WEIQHTCD AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAVINGSf73WEAK SAVINGS

Missoula Portland Satt Lak» Yakima

Jan 0. 9311 0. 6201 0. 4469 1. 1120

Fab 0.6807 0. 5470 0. 39B5 0.5973

Mar 0.7037 0. 5275 0.4101 0. 5222

Apr 0. 5&47 0. 4690 0, 4254 0.4667

May 0. 6074 0. 512) 0. 4941 0-5563

Jun 0.7489 0. 8799 0. 5864 1. 3091

Jul 0.9480 1, 8537 0.4959 1.2263

Aug 1. 8415 3. 4S29 2. 14  3. 9082

Sep 0. 5477 0. 5218 0. 6641 0. 5156

Oct 0. 5755 0. 4922 0. 4861 0. 60B3

Nov 0.6024 0. 5145 0.490i3 O.S224

Dec 0.6753 0.5578 0.49S7 0.6299

Annual 0. 6995 0. 6100 0. 4932 0. 6727

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAVINGSf730/PEAK SAVINGS

Jan

Fab

Mar

«pr
May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Annual

Missoula

0.7399

0.7374

0. 7734

0.7857

0. 9058

0.8616

0. 8119

0. 7783

0. 8610

0. 8780

0. 7814

0. 6738

0.7994

Portland

0. 9239

0.9903

1. 1233

0.972B

1. 6604

2. 8266

2. C013

4. 7637

1.9979

1.7795

1. 1199

0.8444

1. 4150

Salt Lake

0. 8986

0.9964

1. 072S

1.2144

0. 5737

0. 6420

0,6391

0. 7479

0.5980

0. 7556

0. 9950

0. 8028

0. 7706

Yakima

O. B657

1.4960

1. 5065

1, 0471

0. 7770

0. 6376

0. 61B4

0. 6476

0. 7559

0. 6236

0. 8647

1.0214

0. 8047
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Table 12 SmaU Office Demand Factors

Small Office, existing baseline SmaN Offioa, naw baselina

ELECTRIC SPACE HEAT SATURATION BY CIPC

Missoula Portland Salt Lake Yakima

26.0% 42.0% 16.0% 36.0^

HEAT PUMP SATURATION 0Y CtVf

ELECTRIC SPACE HEAT SATURATION BY CITY

Missoula Podland Sati Lak» Yakima

336% 35.1% 25.2% 42.5%

HEAT PUMP SATURATION BY CITY

Missoula Portland SaH Lako Yakima

6. 5% U.2S 15, 8<t. 11. 8%

W£K3HT6D AVERAGE SEASONALITY FACTOR

CONSERVATION ENERGY SAVINGS

Missouia Portland

0. 1150

0. 0911

0. 0938

0. 0780

0,0702

0, 0678

0. 0703

0. 0734

0.0638

WEIGHTED AVERAGE SEASONALITV FACTOR

CONSERVATION ENERGY SAVINGS

Jan

Fab

Mar

Apr

May

J un

Jul

Aug

Sl>
Od

Nov

Dec

TOTAL

0. 0765

0. 0910

0. 1090

1.0000

0. 1489

0. 1158

0. 1263

0.0870

0.0629

0. 0449

0.0262

0. 0453

0. 0371

0.0817

o. (»a20

0. 1317

1.0000

Salt Laks

0. 1047

Q,0615

0. 0810

0. 0753

0.0616

0.0806

0. 0779

0,0854

0. 0745

0. 0804

0, 0790

0.0982

1.0000

Yakima

0. 1263

0.0913

0. 0902

0.072B

O.Q6&8

0.0676

0.0646

0.071 S

0. 0646

0.0745

0.0865

0. 1212

1.0000

Jan

FA

Mar

Api
May

Jun

Jul

Aug

s«p
Oct

Nov

Due

TOTAL

Missoula

0.0784

0.0716

0. 0816

a.aao?

O.OSB1

0.0938

0. 0936

0.0895

0. 0fl18

0. 0783

0.0693

0. 0729

1.0000

Portland

0. 0907

0. 0(744

0.0809

0.0776

0. 0830

0.0891

0, 0926

O.OS42

0. 0797

0. 0780

0. 0727

0. 0870

1. 0000

Safl Lake

0. 0906

0. 0708

0. 0774

0.0755

0.&&86

0,0888

0, 0906

0,0854

0. 0631

O.OS3S

0, 0704

0.0850

1. 0000

Yakima

0.0999

0.0734

0. 0772

0. 0780

0.0668

0.0892

O.OS66

0. 0902

0.0780

0.0790

0. 07 U

O.OS04

1.0000

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAVINGSff30/PEAK SAVINGS

Misaoula Portland Salt Laks Yalwna

Jan 1.0116 0.9639 0. 7479 0.8223

Feb 0. 6931 0. 9405 0. 5713 0. 6248

Mar 066-18 0. 5164 0. 5696 0.6101

Apr 0. 6256 0. 4705 0. 5545 0. 5502

May 0.4021 0.204S 0.3362 0. 5G78

Jun 0.4328 0.4984 0.4646 0,4732

Jul 0.4718 0-3087 0.4094 0,4140

Aug 0. 5806 0.5746 0.5606 0.5350

Sap 0,3520 1.3620 0.345S 0-4026

Oct 0.5624 0.5100 0.4372 0.3507

Nov 0.6811 1. 5606 0.5041 0.4953

Dec 0,3046 0.810* 0.6S79 O.B483

Annual O. S913 0. 5SB7 0.4947 0. 5442

W£K3HTED AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAVINGSTOOff'EAK SAVINGS

Jan

Fob

Mar

Apr

May

Jun

Jul

Aug

s^>
Oct

Nov

Dec

Annual

Miasoula

0.6224

0. 4745

0. 5710

0.5588

0.4064

0. 5709

0.5589

0.4710

0, 5264

0. 568S

0. 5517

0. 8887

0. 5328

Portland

1. 1367

0.9054

0.8540

0.8096

0. 5540

0.7280

0. 7301

0.7386

0.7902

0.7451

0.8610

0.9068

0.7916

Sah Lake

1. 44S1

1.0137

0. 7860

1.2204

0, 5518

0. 2826

1 2117

1. 0205

0, 5494

0, 5891

0.9269

1. 2167

0. 7266

Yakima

1.4550

1.0573

0.7291

0. 6509

0. 627B

0.7802

0-6974

0. 7064

0.6009

0.6696

0. 8071

1. DSB5

0. 7767
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Table 13 Restaurant Demand Factors

Fast Food - Existing Buildings Fast Food - Naw, Baseline

ELECTRIC SPACE HEAT SATURATION BY CIT^

Missoula Portland Salt Lake Yakima

30.0% 37.0% 26.2% 29.0%

HEAT PUMP SATURATION BY C\Tf

Missoula Portland Salt Lake Yakima

ELECTRIC SPACE HEAT SATURATION BY CITC

Misaoula Portland Salt Laks Yakima

37. 1% 41. 2% 40. 0% 33. 0%

HEAT PUMP SATURATION BV CITT

Missoula Portland Salt Lake Yakima

4.6% 10.0% 7. 7% 11.4%

WEIGHTED AVERAGE SEASONAL1TV FACTOR

CONSERVATION ENERGY SAVINGS

Missoula Portland

0. 1396

0. 1034

0. 1037

0.0791

0,0582

0, 0+83

0.0501

0.0494

WEIGHTED AVERAGE SEASONALITY FACTOR

CONSERVATION ENERGY SAVINGS

Jan

Feb

Mat

Apr

May

Jun

Jul

Aug

Sep

Od

Nov

D«!

TOTAL

0.0536

0. 0831

0. 1039

0. 1278

1. 0000

0. 1307

0. 1048

0. 1020

0.0825

0.0629

0.0524

0.0564

0.0540

0.0535

0,0729

0. 1013

0. 1268

1. 0000

SaltLaka

0. 1393

0. 1003

0. 0921

0.0762

0.0602

0.0570

0.0638

o. osse

0.0556

0.0670

O. OSS2

0. 1306

1, 0000

Yakima

0. 1428

0. 1012

0. 1006

0. 0731

0,0573

0,0536

0.0596

0. 05S2

0.0534

0. 0705

0. 1007

0. 1293

1.0000

Jan

Fab

Mar

Api
May

J un

Jul

Aug

Sep

Oct

Nov

Dec

TOTAL

Missoula

0. 1722

0. 1220

0. 1155

0. 0745

0, 0386

0. 0274

0. 0299

0, 0283

0.0358

0. 0780

0. 1159

0. 1609

1. 0000

Portland

0. 1566

0. 1167

0. 1055

0. 0765

0.0521

0. 0411

0.0481

0.0446

0. 0397

0. 0653

0. 1049

0. 1488

1. 0000

Sah Lake

0, 1831

0. 1237

0.0966

0.0716

0. 033d

0.0340

0.0401

0. 0374

0. 0334

0.0529

0. 1126

0. 1752

1.0000

Yakima

0. 1882

0. 1131

0. 1070

0. 0636

0.036)

0.0360

0.0470

0. 0447

0. 0357

0.0562

0. 1088

0. 1635

1. 0000

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAV1NGS^3( EAK SAVINGS

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERGV SAV(NG&73(VPEAK SAVINGS

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Annual

Missoula

Q.8664

0. 7737

0.6978

0. 6884

0. 624B

0. 7595

1. 2027

1.2363

0. 6120

0.6751

0. 7497

0. 8669

0. 7717

Portland

0. 7331

0. 7916

0. 7527

0.8030

1, 4056

1.4280

1.2098

1. 134S

1.4958

0. 5949

0. 6925

0. 6761

0.6219

Salt Laka

1. 0S24

0.7836

0.8022

0.7367

Q. 633S

1. 1292

1. 33&4

1. 4456

1. 5996

O. BA47

0,7568

1. 0792

O. SZ15

Yakima

0,8972

0.&335

1. 0322

0, 6957

0. 8367

1. 3917

1, 4727

1.5940

0, 8963

0.9246

0.9241

0. 7789

0. 9257

Jan

Feb

Mar

Apr

May

J un

Jul

Aug

Sep

Oct

Nov

Dac

Annua;

Missoula

0.5210

0. 6027

0. 4921

0. 4628

0.3427

0. 3094

0.7016

0.7233

0.3093

0, 4130

0. 5844

0. 6229

0.5066

Portland

0.5499

0. 5513

0. 5541

0. 5713

1.3789

0.7109

0.7178

0. 6480

0. 6408

0-3762

0. 4423

0.4412

0. 5360

Salt Lake

0. 5209

0. 6271

0. 5741

0. 5095

0. 2514

1. 0736

O. B455

0. 7922

0. 6835

0.4438

0. 4734

0.9254

0. 5750

Yakima

0. 7387

0,6163

0.6868

0. 5560

0, 6345

0. 6015

0, 6835

0.6890

0.5892

0. 5237

0.6366

0. 6796

0, 5633
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Table 14 SmaU Retail Demand Factors

SmaH Retail, axisting baselina SmaH Rertail, new

ELECTRIC SPACE HEAT SATURATION BY CITY

Missoula Portland Safl Lake Yakima

19.0% 35.6% 13.9% 21.0%

HEAT PUMP SATURATION BY C\Tf

Missoula Portland Salt Lakff Yakima

ELECTRIC SPACE HEAT SATURATION BY CFTV

Missoula Portland Salt Lake Yakima

32. 0% 38. 1% 29. 5% 23. 0%

HEAT PUMP SATURATION BY CIT<

MiwouJa Portland SaN Lak» Yakima

0.0% 1Z3% 21.1% 3.3%

WEIGHTED AVERAGE SEASONALIT^ FACTOR

CONSERVATION ENERGY SAVINGS

Missoula Portland

Q.101S

0.0816

0. 0824

0.0729

0. 0744

0.0791

0.0959

0. 0845

WEIGHTED AVERAGE SEASONALIT/ FACTOR

CONSERVATION ENERGY SAVINGS

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

s«c
Oct

Nov

Dec

TOTAL

a. iozs

0.0833

0. 0840

0. 0728

0. 0674

0,0747

0.0946

O. OS91

0. 0687

0, 0759

O.Q862

0. 1009

1. 0000

0.0723

0. 0742

0.081S

0.0986

1.0000

Saft Laktt

O.Q&94.

0.0719

0. 0720

0. 0668

0.0744

O.OS32

0. 1171

0, 1043

0. 0811

0. 0685

0.0737

0. 0876

1.0000

Ygkima

0.1040

0. 0761

0. 0738

0, 0538

0.0719

0.06A6

0. 1098

0. 10*7

0, 0714

0.0660

0.0771

0. 1007

1.0000

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep
Oct

Nov

Ow:

TOTAL

Missoula

0.0662

0. 0597

0, 0680

0.0770

0. 0942

0. 1053

0. 1169

0. 1166

0.0963

0, 0746

0.0622

0, 0641

1.0000

Portland

0.0638

0.0589

0. 0712

0,0800

0. 0965

0.1021

0. 1108

0. 1069

0. 0969

0. 0847

0.0645

0.0637

1.0000

Salt Lak?

D. 0609

0,0559

0.0715

0. 0801

0. 0987

0. 1032

0. 1108

0. 1113

0, 0983

0. 0885

0. 0628

O.QS80

1,0000

Yakima

0.0641

0. 0677

0.0687

O.QB15

0. 0996

0. 1035

0-1078

0. 1101

0.0991

0.0841

0. 0624

00613

1.0000

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERGY SAVlNGSffSQ/PEAK SAVINGS

WEIGHTED AVERAGE SEASONAL1TY FACTOR

Missoula Portland Salt Laka

Jan

Fab

Mai

Apr

May

J un

Jul

Aug

Sep

Oct

Nov

DBC

Annual

1, 1393

0. 6741

0.5930

0. 5865

0. 5862

0. 3645

0.4131

0.3B32

0. 7211

0.6000

0. 6313

0, 7306

O.S709

0. 6394

0-5348

0. 5430

0. 5640

0. 5596

0.4488

04462

0.3SS5

0. 5549

0. 5277

0.4946

0. 6553

0.5174

0. 7679

0. 7259

0,6663

0, 6174

0. 7240

0, 4247

0.6604

0.5033

0, 4857

0.6370

0. 6201

0, 7966

0.6090

Yatuma

1.0530

0.55S2

0.5477

0. 5679

0.38S6

0. 3477

0.4771

0.4163

0.4851

0. 5036

0. 6613

O.G994

0.519S

Jait

F*

Mar

IV
May

Jun

Jul

Aug

Sep

Oct

Nov

Dac

Annual

WEIGHTED AVERAGE CONSERVATION LOAD FACTOR

ENERQy SAVlNGSf73C 6AK SAVINGS

WEIGHTED AVERAGE SEASONALI^ FACTOR

Missoula Portland Salt Lake Yakima

1.0714

1,0389

0. 8306

1, 0886

1. 5377

0. 5946

0, 6566

0.6892

1, 3342

1.4045

1. 1060

0. 9533

0. 9073

0.6556

0. 7632

1.6997

1. 5991

0. 5732

0.5S99

0.6036

0. 5673

0.5684

1.9071

0, 7114

O. G155

0.7226

1.3183

1. 0273

1. 2329

1, 2133

1. 0160

0. 6636

0. 62&4

0. 6743

0.6941

1.49S2

0. 8885

0. 6896

0. 8533

0.9082

0.9786

0.9679

1.3594

0.5903

0.6434

0.6796

0.6116

0.6516

1. 1665

0. 7995

0. 8772

0.7691
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5. INDUSTRIAL SECTOR

5. 1. Industrial ECMs

Industrial end-use analysis was conducted mitiaU;; byGa^Ka^Mo^tum
^2um'eeTtg"fo^RAMF?P"l. '' Results" were updatefl, specifiraUy^fo^

u'line" various consultant's reports/ End-uses in this sector^were^
S% ?^m^SU ^"p^e^I%us%n^gyjsa^^^Kaal)rI Vo^sBo^o^pm^ot^m^

'Enersv"usage-is- expressed cfifferently for this sector^
^asSG1g^sm||^ SaEW^^^^^
o^f^mtie^"ins?ead"of;cSm^utmg_the^ostof^each^ECM^we^^^^
^chYav'mgs w'ere"possible"for "a "specific average cos^t, Th^, th^industn^^
lsIS^ulrvla sho'w'sFori7threeh'rgrs'tep"mcreas°es/^enJte
fo^his*'se'ctor7we did'not see value in frying to be more specific.

The industrial cost supply estimate is based on the foUowing:
1. The 1990 industrial energy consumption by two ̂ gits_tandard Indust,nal
Classtfication"(SIC)"forthe^ervYce-temtories of the Company in a six state
region.

2. An energy use breakdown by end use from da^fromAe_ _BonnevilleJower
M^iSo^BpTr^str^^^^^^
energv'use'and conservation m different industries prepared_by^ e^ure^n^^ ^

^^taofuEne'r'Ky'(ODOE) pTarmmg "Division, the'ene_rgy'_use_breaKdown in
^t'Dlm"md"Brad^etvdatabase:anden°ergy audit from contractor's reports.
These data were modified to reflect industries m the territories serve^by^the
C'o^panaYa Fore xTmpleTpnmary^etaIsJSIC^^app^ars^as ^s^fi^t^^ ^l^m A^'Oreugm7e^rc e"temtory~^egional'ener gy u^^
Ke^lyywlei^\^wa"rd7the;aiummumm'£^^
?sc^il7wBeig%edtoTarirt temmng;_and1foimui5^
^i'Usaan^ cabll"manufactarcrs:; them^ustries sejyed'b^y Pacific Powder m

b^so^'m^ude s'e'vleraTfoundries;andTeledyne Wah_ Cfiang^produ^ng^a^
^CTSalll enI^rp^ofileu tha"tu iooks"like'a'hybnd between a metals fabrication plant
and a refining plant.

Other adiustments were made suchas. mcreasing the energy use for^umpmg^to
Kr^u^[IoLwnwedIcweUaJumupTm'irght^of^
?he"£omp^P^we7''s s'e'r^irc"te?ntory:°-fhe-energy use breakdown focused on
the systems where there is known conservation potential.

The energy conservation measures were taken from the ITP rcP?rt^the
ODOErepo^s, a''iistof_projects submitted through a
program Yrom'an East Coast Utility, and contractor's tiles.
4. The energy conservation measures were diyided_mto^ee^rpu ps^sed^on
he es'timate'liewlTzed "cost'(OtoTess_ than 20 miUs/kwh, 20 to^ess^thjffl
^m^^hl, tmd^40^o~55~mms7kwh), ^\Several measures w^rc^splk^amons
IdtffcBr^nvt'bra'ckete"based onA'e"avaTlabledata;For example; the savings due to
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!ilstaum?_a. Yariable speed drive on a pump or fan depends on the ooeratifAe..equlEmenL As, <,result;;this"mea^re'wm te'mTeT^w'Vos't'
some . equipment and"the'Jme'di"um lcoTti>^c^o?oSi ^eeq°uwpm^tt. t'ractet on

The conservation measures are as follows:

I. Lighting:

A. Incandescent_tp_HPS or metal halide.
S. Mercury to HPS_or metaYhalide"'

in officesjp_ electronic baUasts.
fluorescent to HPSormetaThaUde.'

H. Heating Ventilation and Air Conditioning
^. Install unproyed controls on office HVAC.

night shut off on shop plant HVAC;
lace electric unit heaters'with radiant heaters.

in. Compressed Air Systems

agSdcS%somsecfSn&nt pressure a^lications-
high efficiency blow-offnozzies.

^^ltip^cio"?pre. ssors:w}th-"aJontrol SJStem to stage operation.
iMgJljipeed.electrugmd?re^^^

^na^SaJI^^Om^=aSeg^^ -rease
?" Sl.s.t.all,hlli?lidity. controls on air dryers.

piping to decrease pressure drop.
^om5srcasueld'?irprcssure blowers to-rePiace'i'ow Pressure application for

IV. Pumping Systems

A. Install VSDs on pumping systems.
?: a^a%^3^;?tionswithvaryingflow^es.
D.\, use Pony mcltors when loads are relatively constant with occasional
E. Trim impellers on pumps to match load.

special nozzles to reduce water'use.'
i. Increase water recirculation and reuse.

V. Pneumatic Conveying

A. Replace pneumatic conveyors with mechanical conveyors.
VI. Refrigeration

A.
B.
c.
D.
E.

119



A. Install additional evaporative condensers to minimize condensing
pressure.
fi. Replace Screw Oil Cooling with thermosyphon.
C. Install staged controls.
D. Install controls for variable suction pressure.
E. Use incoming water for subcooling or precooling.

5.2. Industrial Spreadsheets

Example spreadsheets for each specific industry follow. Figure 12 summarizes
potential savings for industrial sector.

INDUSTRIAL SECTOR
Medium High Scenario - Year 2012

Savings Potential 14% of Sales

Segmant

Coal
OIWQu

Food

Lumbar
Paper

Chemlcala

Patrol Radnlng
Mattl

Pipeline
Mlnlns
Other

0 200 400 800
Awrag* Magawatt*

^ PolentlBl Savlnaa

Figure 12 Industrial Savings Potential

800 1000
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

434. 473 TOTAL NUMBER OF MEGAWATTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

SOURCE OF DATA FOR SPREADSHEET.

STATE OREGON

SECTOR

REAL DISCOUNT RATE

INR-ATIQN RATE

FUEL iNFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

FOOD

4. 22%

5. 10%

0.00%

4.22%

8&t%

CONSERVATION MEASURE

PERCENT OF POTENTIAL

VARIABLE

LEVELIZED MEASURE

AIR COMPRESSORS 1

AIR COMPRESSORS 2

AIR COMPRESSORS 3

DRYING (ELECTBIC) 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 REFRIQ 1

LOW TEMP REFRIG 2

LOW TEMP REFRIG 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

$0.4038

$0.8075

$0.6056

$0.0000

$0, 1009

$0.0000

$0, 10G9

$0. 5047

$0.4542

$0. 1346

$0. 1348

$0.4038

$08412

$26918

$2.0180

$2, 1188

$8.4790

$63593

$0.6056

$1.6151

$24226

$1.0599

$4.9461

$3. 1796

$0.8412

$3.3&47

$1. 2618

$00000

4.00%

4.00%

4,00%

1. 00%

1.00%

1.CX)%

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-K>

12.00%

21.00%

21.00%

21.00%

5.00%

5.00%

5. 00%

0. 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%

0. 00%

1. 043

1.043

521

0

130

0

261

652

391

348

174

348

2. 172

3.47S

1. 738

5, 474

10,849

5,474

1, S64

2, 085

2.0B5

2. 737

6, 387

2. 737

2. 172

4, 345

1.C86

0

15

1&

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

D

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%

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%

wo%

100%

0.091

0.091

0. 091

0. 081

0.091

0.091

0.091

0.091

0.091

0, 091

0.091

0091

0. 091

0.091

0091

0. 091

0.091

0. 091

0.091

0.091

0.091

0.091

O.G81

0.091

0,091

0091

0091

0.000

0.040

0. 248

0, 397

0. 198

0. 625

1, 250

0. 625

0, 179

0238

0. 238

0.312

0. 729

0. 312

0. 24B

0.496

0. 124

O. CXX)
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

2. 047, 420 TOTAL NUMBER OF MEGAWAFTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

SOURCE OF DATA FOR SPREADSHEET.

STATE OREGON

SECTOR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

LUMBER

4. 22%

5. 10%

0.00%

4. 22%

9. 54%

CONSERVATION MEASURE

AIR COMPRESSORS 1

AIR COMPRESSORS 2

AIR COMPRESSORS 3

BOILER AUXILIARIES 1

BOILER AUXILIARIES 2

BOILER AUXILIARIES 3

CHIPPERS 1

CHIPPERS 2

CHIPPERS 3

CONVEYORS 1

CONVEYORS 2

CONVEYORS 3

DRYING (FANS) 1

DRYING (FANS) 2

DRYING (FANS) 3

HVAC1

HVAC2

HVAC3

LIGHTING 1

LIGHTING 2

LIGHTING 3

OTHER PROCESS 1

OTHER PROCESS 2

OTHER PROCESS 3

PHEUMATIC CONVEYING 1

PNEUMATIC CONVEYING 2

PNEUMATfC CONVEYING 3

POLLUTION CONTROL 1

POLLUTION CONTROL 2

PUMPS 1

$1.2113

$24226

$1. 8169

$0. 5047

»ieisi

$0. 6056

$0.0000

$0.0000

$0.0000

$0.0000

$0, 5384

$0.0000

$0. 3365

$1.3459

$1. 0094

$0.0673

$0.0673

$02019

$0.9253

$2, 9609

$22207

$1. 5141

T7 0659

$0.0000

$2.0188

$4. 0376

$0. 8075

$0.0505

$0, 1009

$0. 5047

12, 00%

12.00-K.

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%

a. oo%

8.00%

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. oa%

8.00%

4.00%

3. 00%

7.00%

0.00%

1500%

15.00%

2. 00%

1.00%

1.00%

1000%

14, 741

14. 741

7, 371

6, 142

9,828

2,457

0

0

0

0

3. 276

0

4, 095

8, 190

4. 095

819

409

819

11, 261

18,017

9,009

18.427

42,996

0

24.569

24.569

3, 276

614

614

6, 142

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%

0.091

0.091

0091

0.091

O. OS1

0091

0, 091

0.091

0091

0.091

0.091

0, 081

0.091

0. 091

0.091

O. OS1

0091

0091

0.091

0091

0, 091

0.091

0.091

0. 091

0. 091

0, 081

0.091

0091

0091

0091
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FOR THE YEAR CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

2.257.979 TOTAL NUMBER OF MEGAWAFTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

CONSERVATION MEASURE

AIR COMPRESSORS 1

AIR COhAPRESSORS 2

AIR COMPRESSORS 3

BOILER AUXILIARIES 1

BOILER AUXILIARIES 2

BOILER AUXILIARIES 3

DRYING (FANS) 1

DRYMG (FANS) 2

HVAC 1

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

PUMPS 1

PUMPS 2

PUMPS 3

REFINING 1

REFINING 2

FIRST PERCENT OF

COST POWER USED

( MWhflCr) BY MEASURE

$0.3028

$0.8075

$0.4542

$0. 1346

$0.2692

$0.2019

$0.0000

$1.3459

$0.0673

$0.0673

$0.201S

$0. 1682

$0.5384

$0.4038

tO.3365

$1. 3459

$2.0188

$5.2994

$4.5423

$6.8135

$0.5047

$1.00S4

$0.2019

$0.0505

$0.0000

$26918

$10. 7670

$4. 0376

$0.0000

$4.3741

3.00%

3.00%

3. 00%

2.00%

2. 00%

2.00%

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%

16.00%

16,00%

16.00%

13. 00%

13.00%

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWh/YR)

6,00%

8.00%

3. 00%

4. 00%

4. 00%

2.00%

0.00%

5. 00%

4.00%

2. 00%

4. 00%

5. 00%

8.00%

4.00%

4.00%

8. 00%

B.00%

7. 00%

3. 00%

3.00%

15.00%

15, (K»%

2-00%

1.00%

0.00%

10.00%

20.00%

5.00%

0.00%

10, 00%

4,064

5.419

2, 032

1, 806

1,806

903

0

9. 032

9U3

452

903

2, 258

3,613

1,806

4. 516

9, 032

9,032

71. 126

30, 483

30,483

6, 774

6, 774

903

677

0

36, 128

72.255

18,064

0

29, 354

SOURCE OF DATA FOR SPREADSHEET

STATE OREGON

SECTOR PAPER

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

CAPITAL

MEASURE MEASURE PENETRATION RECOVERY

LIFE ACCEPTANCE RATE FACTOR

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%

10(1%

100%

MXW.

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. 091

0.091

0.091

0.091

0.081

0.091

0. 091

0.091

0.081

0.091

0. 081

0.091

0.091

0.081

0.091

0091

0. 091

0. 091

0. 081

0. 091

0.091

0.001

0. 091

0.091

0.091

0091

O.G91

0091

0.091

0091

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0.000

15.370

30.740

46. 109

15.370

30. 740

46. 109

0000

30740

15370

30740

46. 109

15. 370

30.740

46. 109

15370

30.740

46. 10i9

15, 370

30.740

46.109

15.370

30.740

46, 109

15.370

0, 000

15370

30.740

46109

0. 000

30.740

4. 22%

5. 10%

0. 00%

4-22%

S.54%

MEASURE

SAVING

(MWa/YR)

0.000

0.464

0.619

0.232

0.206

0.206

0. 103

0000

1.001

0. 103

0.052

0, 103

0.2S8

0.412

0. 206

0, 516

1.001

1.091

8. 119

3.480

3.480

0.773

0.773

0. 103

0.077

0.000

4. 124

8. 248

2.062

0, 000

0000
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET. INDUSTRIAL

2012

SOURCE OF DATA FOR SPREADSHEET:

DATE OF RUN:

03-Fob-S2

533. 846 TOTAL NUMBER OF MEGAWAFTS USED IN SECTOR

STATE

SECTOR

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

OREGON

METAL

4. 22%

5. 10%

0. 00%

4, 22%

9. 54-X,

CONSERVATION MEASURE

AIR COMPRESSORS 1

AIR COMPRESSORS 2

AIR COMPRESSORS 3

ARC FURNACES 1

ARC FURNACES 2

ARC FURNACES 3

HEAT TREAT 1

HEAT TREAT 2

HEAT TREAT 3

HVAC 1

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

$1, 0094

$2.01BB

$1. 5141

$0.2692

$4.0376

$00000

$0.2692

$0,2692

$0.0000

$0. 1346

$0. 1346

$0.403fl

$0. 6S61

$7, 8734

$0.0000

$0.4206

$13459

$1. 0094

$2,2712

$105988

$6.8137

$0.3533

$0.0000

$52995

$1,0094

$4.0376

$1.5141

10.00%

1000%

10. 00%

8.00%

8, 00%

8.(X}%

4. 00%

4.00%

4. 00%

2. 00%

2.00%

2. 00%

13.00%

13.00%

13.00%

5.00%

5, 00%

6.00%

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%

1500%

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%

3,203

3. 203

1. 602

854

6,406

0

B54

427

0

427

214

427

2, 082

12,492

0

1,335

2, 135

1,068

7, 207

16, 816

7.207

1, 121

0

5, 605

3.203

6.406

1,6Q2

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

IS

15

15

15

15

15

15

15

100%

100%

100%

100%

100%

100%

100%

100%

lOCW.

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%

0091

0.091

0. 091

0.091

0. 091

0091

0091

0. 091

0.091

0. 081

0.091

0.081

0.091

0, 091

0.091

0. 091

0.091

0.091

0091

0.081

0. 091

0091

0.091

0,091

0. 091

0.091

0091
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FOR THE YEAR: CONSERVATION SUPPLY PLANNtNG SPREADSHEET- INDUSTRIAL

2012

1.006. 504 TOTAL NUMBER OF MEGAWATTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

CONSERVATION MEASURE

AIR COMPHESSORS 1

AIR COMPRESSORS 2

AIR COMPRESSORS 3

HVAC1

HVAC2

HVAC3

LIGHTING 1

LIGHTING 2

LIGHTINQ 3

OTMER PROCESS 1

OTHER PROCESS 2

OTHER PROCESS 3

PUMPS 1

PUMPS 2

PUMPS 3

FIRST PERCENT OF

COST POWER USED

(WMWh/Yr) BY MEASURE

$0.7325

$1.4649

$1.0987

$0. 1221

$0. 1221

$0. 3662

$0.7630

$2.4415

$1.8311

$3.2960

$153815

$9.8881

$1.2208

$4. 8830

$1, 8311

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%

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWWYR)

6. 00%

6.00%

3.00%

4,00%

2.00%

4.00%

5.00%

a.oo%

4. 00%

3.00%

7.00%

3. 00%

10.00%

20.00%

5.00%

4,826

4.826

2,413

804

402

B04

5, 0128

8.044

4. 022

21, 719

50, 677

21,719

8. 044

16.088

4,022

SOURCE OF DATA FOR SPREADSHEET

STATE OREGON

SECTOR OTHER

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

CAPITAL

MEASURE MEASURE PENETRATION RECOVERY

LIFE ACCEPTANCE RATE FACTOR

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%

0. 091

0.091

0.091

0.091

0.091

0.091

0.091

0, 091

0.091

0. 091

0, 091

0.091

0.091

0. 091

0091

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0,000

13.941

27882

41.S23

13.941

27, 882

41B23

13.941

27.8B2

41.823

13.941

27. 882

41.823

13, 941

27.882

41.B23

4. 22%

5. 10%

0.00%

4.22%

9. 54%

MEASURE

SAVING

(MWa/VR)

0. 000

0.551

0. 551

0. 275

0. 0&2

0.046

0. 0@2

0. 574

uyiy

0.459

2.479

5. 7S5

2.479

0. 918

1. 837

0.459
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

504, 111 TOTAL NUMBER OF MEGAWATTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

SOURCE OF DATA FOR SPREADSHEET:

STATE

SECTOR

UTAH

COAL

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

4.22%

5. 10%

0. 00%

4.22%

9. 54%

CONSERVATION MEASURE

LIGHTING 1

LIGHTING2

LIGHTING3

HVAC1

HVAC2

HVAC3

AIR COMPRESSOR1

AIR COMPRESSOR2

AIR COMPRESSOR3

PUMPS 1

PUMPS2

PUMPS3

CONVEYORS1

CONVEYORS2

CONVEYORS3

DRIVEPOWER1

DRIVEPOWER2

DRIVEPOWER3

OTHER PROCESSI

OTHER PROCESS2

OTHER PROCESS3

FIRST PERCENT OF

COST POWER USED

(ki/MWh/Yr) BY MEASURE

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWh/YR)

MEASURE MEASURE PENETRATION

LIFE ACCEPTANCE RATE

$0.2524

$0, 5047

$0.6056

$13459

$1. 3459

$4.0376

S2.3216

»4. 6433

$3.4825

$1.0767

$2.6918

$2.0188

$3. 1292

$5.2153

$4. 6938

K> 6056

$0.9085

$1, 3627

11.0767

$1.6151

$24226

3.00%

3, 00%

3.00%

10, 00%

10.00%

10.00%

23.00%

23.00%

23.00%

8.00%

B00%

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%

600%

6. 00%

3.00%

800%

10.00%

5. 00%

6.00%

5. 00%

3.00%

4. 00%

3,00%

3.00%

4. 00%

3.00%

3.00%

756

7S6

605

4. 033

2,016

4, 033

6. 957

6.957

3,478

3,226

4. 033

2.016

8, 376

7, ai4

4,608

1, 815

1. 361

1,361

3, 226

2.420

2.420

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

1B

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%

CAPITAL

RECOVERY

FACTOR

0.091

0. 091

0091

0091

0. 091

0.091

0, 091

0.091

0. 091

0.091

0, 091

0.091

0. 091

0.091

0. 091

0091

0.091

0. 091

0091

0.091

0.091

VARIABLE

LEVEL1ZEO

COST

(MILLS/KWH)

0. 000

15.370

30. 740

46. 109

15370

30. 740

46. 109

15, 370

30. 740

46. 109

15.37G

30, 740

46. 109

15.370

30.740

46. 109

15.370

30.740

46. 109

15370

30.740

46. 109

MEASURE

SAVING

(MWa/YR)

0. 000

O.OB6

0.086

0.069

0460

0230

0. 460

0, 794

0.794

0397

0.368

G.460

0.230

1, 070

0892

0535

0, 207

0. 155

0155

0.368

0276

0, 276
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FOR THE YEAR. CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

174. 331 TOTAL NUMBER OF MEGAWATTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

SOURCE OF DATA FOR SPREADSHEE1

STATE

SECTOR

UTAH

OiL&GAS

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

4.22%

5. 10%

0.00%

4.22%

854%

CONSERVATION MEASURE

WELL PUMPS1

WELL PUMPS2

WELL PUMPS3

REINJECTION PUMP S1

REINJECTION PUMPS2

REINJECTION PUMPS3

GAS COMPRESSORS1

GAS COMPRESSORS2

C3ASCOMPRESSORS3

OTHER PROCESS1

OTHER PROCESS2

OTHER PROCESS3

FIRST PERCENT OF

COST POWER USED

(kt/MWhft'r) BY MEASURE

$2.0188

$6.0565

$4. 5424

$3.5329

112. 112S

$7. 5707

$0, 2524

$1.00S4

$07571

$17665

$5.8882

$5.2995

30. 00%

30.00%

30.00%

30.00%

30.00%

30.00%

5.00%

5. 00%

5.00%

35.00%

35.00%

3500%

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWhrt'R)

4.00%

6. 00%

3.00%

7,00%

12.00%

5. 00%

3. 00%

6. 00%

3.00%

3.00%

5. 0(»%

3.00%

2. 092

3, 138

1.569

3. G61

6.276

2, 615

261

623

261

1, &30

3, 051

1.830

MEASURE MEASURE PENETRATION

LIFE ACCEPTANCE RATE

15

15

15

15

15

15

15

15

15

15

15

1S

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. 081

0.091

0. 091

0091

0. 091

0-091

0. 091

0. 061

0.091

0.091

0. 081

0,091

VARIABLE

LEVELfZED

COST

(MILLS/KWH)

0. 000

15. 370

30.740

46. 110

15.370

30. 740

46, 110

15.370

30.740

46110

15.370

30.740

46110

MEASURE

SAVING

(MWa/YR)

0. 000

0. 239

0.358

0. 178

0.41 B

0. 716

0, 299

0.030

0. 060

0. 030

0209

0. 348

0. 209
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

DATE OF RUN:

03-Feb-92

2. 011. 857 TOTAL NUMBER OF MEGAWAFTS USED IN SECTOR

SOURCE OF DATA FOR SPREADSHEET.

STATE

SECTOR

UTAH

CHEMICALS

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

4. 22%

5. 10%

0.00%

4. 22%

9. 54%

CONSERVATION MEASURE

AIR COMPRESSORS1

AIR COMPRESSORS 2

AIR COMPRESSORS 3

DRYING (FANS) 1

DRYING (FANS) 2

DRYING (FANS) 3

ELECTROCHEMICAL 1

ELECTROCHEMICAL 2

ELECTROCHEMICAL3

HVAC 1

HVAC2

HVAC3

LIGHTING 1

LIGHTING 2

LIGHTING 3

DRIVEPOWER1

DHIVEPOWER2

DRIVEPOWER3

POLLUTION CONTROL 1

POLLUTION CONTROL 2

POLLUTION CONTROL 3

PUMPS 1

PUMPS 2

PUMPS 3

AGITATION 1

AGITATION 2

AGITATION 3

FIRST PERCENT OF

COST POWER USED

(kfMWh/Yf) BY MEASURE

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWh/YR)

MEASURE MEASURE PENETRATION

LIFE ACCEPTANCE RATE

$3.5121

$7. 0241

$52681

$0. 1826

(0. 9131

$24653

$0,0000

$8.5111

W.OOOO

$00261

$0,0261

$0.0783

$0. 1223

$0.3913

tO.3669

$0.4500

$2. 1001

$1.3500

$0.0098

$0,0000

(0.0000

$0. 1794

$0, 7174

$0.2690

$0.0000

$0.0261

TO. 1467

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, GO%

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%

O.CM%

0. 00%

10.00%

20.00%

5. 00%

0.00%

4.00%

1500%

43,335

43,335

21,668

2, 253

5,633

10. 140

0

52, 509

0

322

161

322

1, 509

2, 414

1, 509

5. 553

12.956

5, 553

121

0

0

2, 213

4, 426

1. 107

0

161

604

15

15

15

15

15

15

15

IS

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%

CAPITAL

RECOVERY

FACTOR

0. 091

0.091

0.091

0.091

0091

0.091

0,091

0. 091

0.091

0, 091

0.091

0.031

0091

0. 091

0.091

0.091

0, 091

0.091

0.091

0091

0.091

0. 081

0.091

0.091

0091

0.091

0. 091

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0.000

14.896

29792

44. 688

14.896

29. 792

44.688

0.000

29, 792

0.000

14.896

29.792

44, 688

14.896

29. 792

44.688

14.B96

29, 782

44.688

14.896

0. 000

0000

14.896

29.792

44.688

0.000

29792

44. 6B8

M&kSURE

SAVING

(MWaWR)

0000

4. 947

4.947

2. 473

0.257

0. 643

1. 158

0000

5.934

0000

0. 037

0. 018

0037

0172

0.276

0. 172

0.634

1.479

0634

0.014

0. 000

0.000

0. 253

0. 505

0. 126

Q.OQO

0. 018

0.069
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

372.422 TOTAL NUMBER OF MEGAWATTS USED IN SECTOR

DATE OF RUN:

Oa-Feb-92

SOURCE OF DATA FOR SPREADSHEET:

STATE

SECTOR

UTAH

PETROL

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

4.22%

5. 10%

000%

422%

9. 54%

CONSERVATION MEASURE

AIR COMPRESSORS1

AIR COMPHESSORS 2

AIR COMPRESSORS 3

DRYING (FANS) 1

DRYING (FANS) 2

DRYING (FANS) 3

HVAC1

HVAG2

HVAC3

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

AGITATION 1

AGITATION 2

AGITATION 3

FIRST PERCENT OF

COST POWER USED

(kfMWh^Cr) BY MEASURE

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWhflTR)

MEASURE MEASURE PENETRATION

LIFE ACCEPTANCE RATE

$0.3028

$0.6056

$0.4542

$0. 3028

»1 5141

$4.0882

$0, 2019

$0. 2019

$0.6057

$0.5888

$1.8842

$1.4132

$1. 0094

$4.7106

$3.0283

$0.0841

$0.0000

$0.0000

$7.5706

$30. 2B23

$11. 3561

$0.0000

$1.0767

$6.0566

3.00%

3.00%

3.00%

9.00%

3. 00%

a.oo%

3. 00%

3. 0(1%

3.00%

7. 00%

7. 00%

7.00l°&

20, 00%

20.00%

20. 00%

5. 00%

5. 0(1%

5.00%

45. 00%

45.00%

45. 00%

B.00%

8.00%

8.00%

6. 00%

6.00%

3. 00%

2.00%

5.00%

8.00%

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%

u-oo%

4.00%

15.00%

670

670

335

670

1.676

3. 017

447

223

447

1.303

2,086

1, 043

2,235

5, 214

2.235

186

0

0

16.759

33. 518

8.379

0

1, 192

4,469

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%

CAPFTAL

RECOVERY

FACTOR

0. 091

0.091

0.091

0.091

0.091

0.091

0, 091

0.031

0.091

0. 091

0,091

0.091

0.031

0.091

0. 091

0,091

0091

O.GS1

0. 031

0,091

0.081

0-091

0.091

0.091

VARIABLE

LEVELIZED

COST

(MILLS/KWHt

0.000

15.370

30.740

46110

15.370

30.740

46. 110

15. 370

30.740

46. 110

15.370

30.740

46110

15370

30.740

46.110

15. 370

0.000

0000

15.370

30.740

46. 110

0000

30.740

46. 110

MEASURE

SAVING

(MWa/YR)

0. 000

0. 077

0. 077

0.038

0. 077

0, 191

0. 344

0. 051

0. 026

0051

0. 149

0238

0. 118

0, 255

0. 585

0. 255

0.021

0.000

0000

1. 913

3. 826

0. 957

0.000

0. 136

0510
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

396, 836 TOTAL NUMBER OF MEGAWATTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

SOURCE OF DATA FOR SPREADSHEET:

STATE

SECTOR

UTAH

PIPELINE

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

4. 22%

5. 10%

0. 00%

4. 22%

9. 54%

CONSERVATION MEASURE

PUMPS 1

PUMPS2

PUMPS3

OTHER 1

OTHER2

OTHERS

FIRST PERCENT OF

COST POWER USED

(k3/MWhflrr) BY MEASURE

$23. 9723

$159825

$23. 9735

$0. 2523

$1. 1777

$0.7571

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWh/YR)

95.00%

95. 00%

95.00%

5, 00%

5.00%

5.00%

15.00%

5, 00%

5.00%

3.00%

7.00%

3. 00%

56,549

18, 850

18,850

595

1,389

595

MEASURE MEASURE PENETRATION

LIFE ACCEPTANCE HATE

15

15

15

15

15

15

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

CAPITAL

RECOVERY

FACTOR

0, 091

0.091

0. 091

0091

0091

0. 091

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0.000

15.369

30. 74D

46109

15. 367

30.741

46. 112

MEASURE

SAVING

(MWaflTR)

0.000

6455

2. 152

2152

0. 068

0. 159

0. 068
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FOR THE YEAR: CONSERVATION SUPPLY PLANNING SPREADSHEET- INDUSTRIAL

2012

2. 106, 438 TOTAL NUMBER OF MEGAWATTS USED IN SECTOR

DATE OF RUN:

03-Feb-92

SOURCE OF DATA FOR SPREADSHEET

STATE

SECTOR

UTAH

MINING

REAL DISCOUNT RATE

INFLATION RATE

FUEL INFLATION RATE

EFFECTIVE DISCOUNT RATE

NOMINAL INFLATION RATE

4. 22%

5. 10%

0. 00%

4. 22%

9. 54%

CONSERVATION MEASURE

LIGHTING1

LIGHTING2

LIGHTING3

HVAC1

HVAC2

HVAC3

AIH COMPRESSOR1

AIR COMPRESSOR2

AIR COMPRESSOR3

PUMPS1

PUMPS2

PUMPS3

CONVEYORS1

CONVEYORS2

CONVEYORS3

DRIVEPOWER1

DRIVEPOWER2

DRIVEPOWER3

PROCESS HEAT1

PROCESS HEAT2

PROCESS HEATS

ELECTROCHEMICAL1

ELECTROCHEMICAL2

ELECTROCHEM1CAL3

FIRST PERCENT OF

COST POWER USED

(k$/MWh/Yr) BY MEASURE

POTENTIAL

SAVINGS SAVINGS

% REDUCTION (MWhrt'H)

MEASURE MEASURE PENETRATION

LIFE ACCEPTANCE RATE

$0.2446

$0.4891

$0.5870

$0.2609

$0.2603

$0.7826

$0. 1857

$0.3913

$0.2935

$2.4783

$6. 1958

$4.6469

$0.9783

$1.6305

$1.4674

$3. 8479

$5.7719

$8.6579

$0.2609

$0. 1304

$0. 1957

$0.2446

$0.3913

$0. 5870

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. CX)%

4. 00%

4. 00%

3. 00%

300%

3. 00%

5. 00%

5.00%

4. 00%

0.00%

4. 00%

900%

6. 00%

6. 00%

3. 00%

B. 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%

3, 163

3. 163

2,530

3. 374

1.667

3. 374

2,530

2. 530

1,265

32, 048

40,060

20,030

12, 651

10.S42

6, 325

49, 759

37, 319

37.319

3.374

843

843

3, 163

2.530

2,530

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%,

100%

100%

1CX)%

100%

100%

100%

100%

100%

lOOVo

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

100%

10E 

100%

100%

100%

CAPITAL

RECOVERY

FACTOR

0.081

0.091

0.091

0.091

G.091

0. 091

0.091

0.091

0.091

0. 081

0.091

0. 091

0.091

O. OS1

0. 081

0.091

0.091

0. 091

0.091

0. 091

0.091

0.091

0.091

0.091

VARIABLE

LEVELIZED

COST

(MILLS/KWH)

0. 000

14.896

29.792

44. 688

14.896

29. 792

44.688

14.896

29.792

44688

14.896

29, 792

44.688

14.896

29. 792

44.6BS

14. 896

29792

44.688

14.896

29.792

44. 688

14.B&S

29.792

4468B

MEASURE

SAVING

(MWartf R)

0. 000

0. 361

0361

0.289

0. 385

U. 193

0.385

0. 289

0. 289

0. 144

3. 658

4.573

2287

1, 444

1 203

0. 722

5680

4.260

4, 260

0.3S5

0. 096

0. 006

a.361

0.289

0.289
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6. OTHER RESOURCES

6. 1. Fuel Switching

Fuel switching is defmed as replacing the electrical space or water heating
equipment tn'an existing customer's building with fossil fuel fired equipment.
Because this reduces the electrical utility load, it can be considered ajibtential
resource. However, because another fuel rather than electricity is stilT being
consumed, it is properly a "load shedding" option rather than energy
conservation.

It is important to point out where fuel switching fits m a Least Cost Planning
framework. Planrimg principles require that one look first at low-cost
conservation as the first option. Fuel switching can then be considered for the
remaming energy consumption. Note that, when examining the cost-
effectiveness of the switcfi, the 10% cost advantage given conservation does not
apply to load shedding.

Fuel switching could occur in any customer facility (residential, commercial or
industrial) which currently uses electricity to provide heat but could use a fossil
fuel instead. In_connecti6n with proceedings "conducted by Oregon's
Department of Energy and the Oregon PUC staff, the Company looked at fuel
switching for existing residential customers. The results are typical. The
Oregon Department of Energy (QDQE) used a computer model to analyze the
enefgy use "of existing homes'with electric and fossil fueled forced air furnaces.

An economic calculation sheet computed the comparative economics for the two
fuel choices. In this case, the objective was to minimize the Net Present Value
(NPV) of the Lifecycle cost. Lifecycle cost includes the initial cost of changing
put the equipment, the NPV of operation an^ maintenance costs, as well as the
NPV of fuel cost over a long time period. Results were examined for both a
societal and a customer perspective^ However, in keeping with Least Cost
Planning, the societal perspective was emphasized. This perspective uses the
mar^in^ cost (utility avoided cost) ofthe'two fuels in computing lifecycle cost.
TheTMPV of lifecycle cost can also be expressed as a levelfzed cost for the
saved electricity.

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 Efficiency. " This model is a Lotus 1-2-3
spreadsheet which "use's bin weather data to estimate residential heating energy
required. It then estimates how much primary energy, fuel or electricity, is
required to meet both thejieatmg energy requirement and the heating system
duct and system losses. The "Bm Model" allows for explicit analysts of several
load factors, envelope area and insulation, floor losses, air infiltratipn,
distnbution^fficiency and internal heat^ains including solar heat through the
windows. The_equafions calculate the flow of heat into and put of a single
heated space. Due to assumptions made for these variables, different modelers
predict wide variations in energy usage.

132



Like other engineering models for heating energy estimating^ the IJBm. Modle;r
does noFallowlfor occupant behavior such as closing off .and^ not heating rooms
and turning down the heating thermostat in response to high heating biUs.
Partly for this reason, enginee ring models typically o,Ye.r-estimate_en^:rgy,

when compared to actual biUing data. ̂ It is important that the
enemeenns model be "calibrated" or tuned to match typi carconsumption.
do°so, it is"necessary to adjust some of the engineering" input assumptions to
reflect empirical reality.

In spite of these problems, an engineenng model is Ac only^available top^for_
ring the'impact of conservation followed by different heating systems, one

electnc and the ofiier fossil fuel, in the^a prototype home. Using fhe/"Bin
Model" it'was determined how much electrical energy is avoidec
gas energy must be purchased.

To detemiine the cost effectiveness of removing a perfectly good electrical.
furnace "and replacing it with a natural ̂ as furnace, 'one wouFd need to
the"fixed-costs"of demolition, the new furnace including flue_venting^and gas
iiping, and the variable cost of the purchased natural gas. The avoided cost to

&i£~(%'mpa'ny'for~noTpro-ducmg electricity includes ayoided^generation and a
credTt''fo7avoided't&'b cost but it does not include the 10%"aUowance for
conservation.

The Company has a strong commitment to energy conservation and no customer
should be converted to another fuel until all cost/effective energy conservation
has been mstalled. 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 kllowatt-hours.

the costs and benefits itemized by ODOE, a single^family^Rr
h6me"with°an existing electric furnace would'need to use over 12,000 lcilowatt-
hours for space heating before it would be cost effective to convert to
gas.
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Life Cycle Cost Comparison
Sensitivity to Marginal Wellhead Cost

16
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12
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NPV Llfecycle Cost, K$

Breakeven at
Higher Gas Cost

6 8

Breakeven Point

10 12 14 16 18 20 22 24
Electric Consumption, kWh/YfeartThousand)

26 28

Electric Gas Gas at Higher Cost

Figure 13 Fuel Switching Breakeven

^he econonuc breakeven point can be deteimmed graphically as shown m
Figure 13- This figure shows the NPV oflifecycle'cosffoFthe'two'fuerchoices
at different levels of energy consumption. The'point where the two lines'cross"
over is the^ economic breakeven point for fuel switching. Note that the lifecvcle
cost lines for electric and gas are close to being parallel. This implies a hi
sensitivity to initial assumptions - a small change in one line can" shift the'
cross-oyer point dramatically. The figure also sliows that the cross-over DOU
would-be close to 19,OOO^kWh if, as the Company has suggested," the ma?gii
cost of gas should be 30% higher at the weUhead^ "'"' "°°-"-'
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Cumulative Distribution
Electric Spaea Heat Cuatomsra
PRISM Space Heat Estimates

Percent of Homes
100%
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20%

10%

0%
0 6 10 16 20

Space Heat Consumption (1000'S of kWh)

n-1882

Figure 14 Distribution of Space Heating

14 shows the distribution of electric space heating^ energy usage^for
customers who might be candidates. This distribution is basecT on l,j
customers that hav'e "electric forced air furnaces, no evidence of wood heat and
Uve"where natural gas might be available. As derived from^the historical biUing
data, '92'% ofthese "customers use less than 12,000 kilowatt-hours. That means

8% of the" customers would be cost effective for conversion. Assuming
that 2,000 to" 3,000 kilowatt-hours can be trimmed Jrom the energy^usage of"
these-'customers by installing energy conservadon^ first,^ about 5%-bf cultomers
would'st'iil'be'cost effectrve°candiaates for space heat fuel^ switching. Th^s
number of potential beneficiaries does not justify the development cost
creating a fuel switching program.
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Levelized costs for a variety of prototype homes are shown in ?. These
grototypes are intended to approximate'quintile points of the distribution of the
Company s electric space heating customers. T&e same homes are first

icnzed as indicated with ';Wx". Note that^the Least Cost" approach of
weatherizing^the home first reduces the cost-effectiveness of-subrseauent filel
switching. Tuel switching as a resource would cost 60 to 106-miU^Wh. -~For
compans_on, the Company's levelized avoided cost would be onTv-ab6ut~40'
mills/kWh.

A sunilar^case can be demonstrated for electric resistance water heatine in
residential customer homes. The economic cross-over point for water Beatine is
about 4,300 kilowatt^hours^per^ear at a cost of 40 mLlfs/kilowatt-hour, basecf on
recent computations by a Fuel Switching Technical Group. Again ener^
con/s^rYatiohAS, the Company's first^ridrity ;- water heatmg savings of 700 to
[,000 kilowatt-hours are possible; This implies that only customers with water

energy^usage over 5,000 kilowatt-hours (homes with large families)
would^benefTt from a fuel switching program. Again the deYeiopment,
marketing^ and administrative costs of a full scale fuel switching Droeram for
water heating could not be justified.

These results are expected to be similar for other areas of the Company's
service temtory. Marginal costs for gas are expected to be similar "since'gas
companies are purchasing new supply from the* same market. The Company's
marginal costs and equipment costs are the same.

Table 15. Fuel Switching Levelized Cost

Usage
Level

High

Medium High

Medium

Medium Low

Low

Wx-High

Wx-MedHigh

Wx-Medium

Wx-MedLow

Wx-Low

Electric FAF
Annual kWH

17, 035

11, 137

8, 096

6, 004

3, 490

7, 712

7, 091

5, 441

3, 621

3, 490

Gas FAF
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
Mills/RWh

41

49

68

83

124

60

63

89

120

124
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6.2. Street Lighting

The Comoanv operates a street lighting .service _in most of its territory. About
98%'of"sfreet irghfs"inPP&L^an(f75^JnUP&L are^owned by the C^m^any.
This miounts toD about 47,00^ lamps in PP&L and 313,000 lamps in UP&L.

Oider~mercurv-vapor lamps can Be replace_dby more efficient Tiigh pressure^
sodiumTHPSl laj£ps, 'savmg~abput 4tf%, \ However, the Company^has alread^^.
changed'out~the-majority of its lamps. Aboiri 50% of lamps m PP&L and 20%
mUP&L'remain as" mercury yaEgr_1amps. The Company Iias a
retrofitmg'mercury vapor with HPS dunng normal mamtenance and
reDlacem?nt"'Complete changeout of the Tamps would result in estime
savings of about 4,500 MWH'or about half an average megawatt. (-

the'CSmp'any "already has a policy of replacing the lamps, accelerating
replacemenfis not a" sufficiently large resource to consider as a program
opportunity.

6.3. Irrigation

savines have been studied in the Northwest for_some time. A rough
es'tiSiate"is"thatT5% from'pump efficiencj and another 15% from improved
scheduTing represent the upper end of tecfinical potential: Fami pumgs are
w'om'and°mismatchedto their applications. Scheduling, irrigation to the exact
point that crops need it can save water as well as pumping power.
However, there are very serious constraints on tiie amount of that potentMl,
which is-achievable. Farmers are higMy risk-adverse when it comes to  ei

i" 'Akhough'improved scheduling may save water without affecting yields,
"are unlikely to lie interested in expenmenting with their livelihood^ '1'hus,

it'is difficult to^identify pppprtunities and persuacTe farmers to part;cipate. ^
effect~these~bamers are legitimate transaction costs which need to
m'developing irrigation conservation supply curves.

For this reason, the reasonable potential for irrigation has not been seriously
addressed~m-th'is round of plannmg. The Company wiU conduct a pilot test
ungario'n'efficiency in Calftomia and use the results to develop a
estimate for future'plans.

137



7. SUPPLY CURVES

Technical savings potentials, from all the sectors are summarized for the
curves. ̂ Examples /of the individual and combined curves are-shown below!
figure 15 shows the combined supply curves for ~the-medium high forecast."
ngure 16 shows the same infonnafip'n for individual sectors~on-Sie'same"chart.
igure 17 shows the combined supply curves for all four forecasts 'Figure'Ts'

a comparison between the supply curves resulting from new grolvt'h and
on existing building stock.

' 

The new growtfi curves"arei much"larger
industrial Ind appliances.

The next series shows PP&L and UP&L combined under the medium hish
scenario. Figure 19 shows the supply curve for residential"applTances. "%'is
cuive. is-yeryT. lar8e but represents'a lot of savings which-remams~theoreticaT, not

ire ̂ 20 shows the indystrial_supply curve. 'Figure 2l~showTthe'
existing^commercial supply curve. Figure 22 shows the new°commercial"
&urve: F,igurc_23. shows'tfie Potential for space heating'in exisYing'residenceSf

igure 24~shows the same for new residences.
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Figure 17 Four Forecast Supply Curve
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Consolidated conservation supply curve
Appliance Sector - Year 2012

Medium High Forecast
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Figure 19 Appliance Supply Curve
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Figure 20 Industrial Supply Curve
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Figure 21 Existing Commercial Supply Curve
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Figure 22 New Commercial Supply Curve
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Consolidated conservation supply curve
Existing Residential Sector - Year 2012

Medium High Scenario
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Figure 23 Existing Residential Supply Curve

20 40 SO BO 100
MIIIa par kWh

120 140

Consolidated conservation supply curve
New Residential - Year 2012

Medium High Forecast

Saving* In MWa par »ear
160

140

120

100

80

60

40

20

0

PPtL ^ UPtL

Figure 24 New Residential Supply Curve
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Table 16 Technical Potential Compared with NPPC

COMPARISON OF TECHNICAL POTENTIAL
Northwest Power Planning Council vs. Supply Curve Model

Commercial Sector
Existing
New
Subtotal

Residential Sector
Existing SF
Existing MF
Existing MH
Subtotal Existing

New SF
New MF
New MH
Subtotal New

Water Heaters
Lights

Subtotal Residential Sector

Industrial Sector

GRAND TOTAL
ALL SECTORS

Savings from
NPPCHigh

Savings PP&L Share
Fraction MWa

. 29 120

. 23 92
. 27 212

.
23

. 46

. 35
. 16

. 01

.
07

18
8

26

18
3

26
47

22
15

110

70

392

Savings from RAMPP-2
Supply Curves Med High

Savings
Fraction

. 40
. 25
.
32

. 31

. 13

. 21
. 27

. 32
. 00
. 36
. 32

. 20
. 08

. 07

.
15

NW States
MWa

117
136
253

30
2
5

37

30
0

30
60

48
21

166

262

681

7. 1. Comparison with NPPC

.

n1leNorthwest_power plalmm§ Council (NPPC) has produced the broadest
Pl;lnnm§ document^n the Nor&west Region.

" 

It is~difec urt"to'compai:rtwhnical
p5tentMl-eStimates, because of the problems isolatmg~tfie~Companyt 'from"the"re^t
of_the Northwest Region. An attempYis-madeinTSbTe''16""ffe7e'7the"two"
lanning^ methodologies are^compared based on the percentage of savines

the amount of resource estimated for ?acific'?ower's"s'ha?e of the
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Northwest Region. The Company'_s conservation estimate is^lar^er primanlym^
es'tmatesof^dustrialpoJentiaT'lsrPPC has a^smaUer estimate oT industrial
anda~smaller-estfmaterofthe savmgs potential for that sector.

8. BACKGROUND CONSERVATION

The forecasts are produced based on "frozen efficiency", tidat is, wkhout
consideration of tfie amount of conservation customers wiU do on meir own^
TTiis'amount'is'rcmovedfrom'the forecast to estimate Ae load that the company
would'otfierwTse'have "to supply. Thus,, the background conservation _must^ a^so
be'rcinoved from'utility progrEuns to calculate the net cost;e&ectiveness otj
programs.'"In" most cases, the background is small so this is not a senous issue.
Backeround conservation was assessed by estimating the amount of conservation
th'at'(Sistomeis"would'p"erceive as cost-effective base'd ondieir retail rates_
hieh'imD'licTt'discount rrate." An implicit discount rate of 60% nominal was _
to°reure^ent"the"various customers barriers (it is understood that not
bam^rs "are'fmancTaDr Under these conditions only very cheap measures_

costof^Tb milfs/kWh) appear cost-effective. These measures are
assumed'to be deployed over the twenty year planning horizon.

For residential sector, only ACH improvements on the largest prototype meets
the cosreffective criterion. Thus, very little weatherizatioh is^ expected to ̂ occur

'the" customer's efforts alone. For new construction,
OT'ns^rvatTon'tfiat'people would do on their own. It should
access'est'unates "were" defined relative to the amount that people would do on
Fhei7own7so the background has already been accounted for.

For commercial sector, there are many cost-effective measures. Because the
existine~commercial building stock is'in poor shape, there are many app^ropnate
measu'res'. '"There"are"aTso efficiency measures beyond the current code for new

Table 17 Cost Induced Conservation in Forecast

Megawatts m^year^2012 at 8/niUs/KWh ̂ r less
"Bas^d on'Kledium High Forecast, Merged Company

Sector
Residential
Commercial
Industrial

Total

Existing Stock
1. 1MWa

64.0

65.1

New Construction
0

142.3

142.3

All Stock
1. 1 MWa
206.3

207.4
(10% of potential)
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construction which would be cost effective. Thus, there is a certain amount of
sraYlty. associated with new ?ommercial. cqnstniction. '-the measures TpDlTed "to

cground^are listed in Table 18. For indusriaYsector7background e^iw
is assumed to be mcluded in the econometric trends embedde3'm~the forecas't''

Although it is only^ an agp.roximation, consumer barriers can be treated as if
^erepw'ely-. fmanaaL JR1S is d9ne by assuming a high implfcit'con'sumer'

-rate °_f about. 60%^onsistent'with -expected~payba9c'obsei:ved"m1
consumer market studies- , The hig11 discount rate aU6ws-the~cost-effectiveness

, to predict the "gravity" amount - the amounfof conserv'a'tio'n'that
ie would have done anyway even without a utflity "program"" That'amount

is low. ^ueneraily a measure must have a levelized cost'of "about 8mT]
to-be attractive to consumers. Only a few options, su'ch as efficient'lTghtmt
meet this requirement. ' ' . -------B. -.. t,,

The_models have been run with ̂the high discount rate to see how much
conservation consumers would do on their own. That amount'woulcfhave

Sven wi.thout my conservation program.^lTcanaIso be'considered an
estiimateof_th^maximum. J)Ptential of "free'nders", persons'who''receiv'e"d'a*

.
mcent]y-efor. som.etHmg, Aey. wouMhaved9he*anyway7'Thus^^

)fexSected. frce "dership needs to be subtracted-from~tKe"program"ou'tco^ne"to"
^ive the net effect. 

^ 

In most cases, however, the" free"ride~rsjhiD°is"smaU"
'h°<n^mel's arc not mtercsted in programs unless the savings are exTremely

Table 17. !ists an estimate of the conservation that consumers would do on their
own; uutside of solar access, there are no low-cost opportunities'm new'

construction not incorporated in building codes. (The'amount of
access m existing practice was included in the basecase. ) The largesT

amount. ot, such conservation occurs in commercial sector, "ttiat "is becauTe there
are_many low-cost options. At least some of the customers should recoenize"
those opportunities. "Industrial sector is not included in this table'because"

"background" trends are already included-in-the~econ6metn^
lel.

The.amount of background conservation, including MCS, is shown below. The
miount^are compared for the four economic growth scenarios'm Fieure"25.
igure 26^ shows the sector contributions for tKe medium'high'scena^o'. " The

amount ot background in existing residential is aknosTtoo~smalfto"notice.
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Table 18 Background Conservation Measures

Residential
LgSF

Commercial
Office

Retail

Warehouse

Grocery

School

Hospital

Restaurant

Lodging

ECM's Included in Background Conservation

Existing New Construction

Tighten ACH

Lights, incand>PL
HVAC, tune & adjust

Lights, 34W fluor.
Lights, ballast>elecL

HVAC, temp. setback
HVAC, tune & adjust

Envel., tighten ACH
Lights, incand>PL
HVAC, refer case timer
HVAC, tune & adjust

Envel., tighten ACH
Lights, 2 level switch

Lights, T8 fluor.
Lights, incand>PL
HVAC, temp. reset

Envel., insul. roof

Lights, effic. incand.
Lights, incand>PL
HVAC, temp. reset
HVAC, low flow shower

Lights, incand>PL
HVAC, upgrade HP

HVAC, storage rad. heater

Lights, incand>PL
HVAC, storage rad. heater

Lights, Parab. reflector
Lights, incand>PL

Envel., insul. walls
Lights, incand>PL

HVAC, low flow shower
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FOUR FORECASTS
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9. LOST OPPORTUNITIES

9. 1. Defmition

Lost opportunities are _those conservation resources which wm_be_TOStjffedi^
S^Imfifc^ITfumus^UeTno'wubu\lnoTiTinstaUe^

'retrofit"";riiusriost'opportunities are measures which sl-
mstaiied even during a generatibh surplus.

Lost opportunities occur m several^ways. ^Firet^th^ lo"^rved^st,m^tural
^o"mpo^ntroTneybmld]ngsshouU_be^constmrted^^o^rm^^^
^f'fecptive^s"s\mdards:~fh!s [s;mrrently the^rationa^
Cl teuDrolg?amTorr e"sIdential MCS.

" 

'Vo similar program exists fo^ne^ ^
SeS^stn^tioT^n^^^^^^^
die^ompany"wiil participate to a limited extent in BonnejnUe^s ̂ rgy^
^ciTe^i^prog^uto^ewc"oinmercML^e"p^ram^e^
m'ay"'tetn^qulte'to'capture losFopportunities witHout incentive payments.
Additional lost opportunities _qccur during remodel and replacement^of^the^
?ou^rcM%ut il"(f£gI ^ock^mercira'c§nsTant;tom^
^alclesctoSu^"re^deTmg. instaUation of "some measures wiU be much cheaper
if included during remodel.

In addition, there is an on-goingre^md fepl^em^of^qu^me^m^xistmg
buiUm"gs"due"t6'componenT breakdown. Jt is'often more cost^ffectlve, $?,
r Zg^i^ee^id^euqSpT nt^mg'the repair Am^^^^^
rriKti^. clBSth"rcpIrFanTremo^efo"ppo^ies7nee^^^
a'elamastTe-iikeTAood'^"event windows:'if'there is a^ossibilit^d- mother

wt'mdow~6f opportunity occyrrmg_before^the conservation is neeaea,_
^tyTn'otTtiiaUyv luost'6Thu7Jfcommercia[salesjpace^%meIyy?arns°mad:lS^tion IisuMtl i^ded*'forufive7ea?s"the "measure can

be postponed to the next window of opportunity.
For this analysis, we included lost opportunities based on the foUowing cntena:
o Current instaUation costs less than 55 mills/kWh.

o Measure has a lifetime over 10 years.

o Retrofit costs wiU exceed 55 miUs/kWh or the levelized cost will increase
be at least 50% as a retrofit.

o The window of opportunity occurs on the average of 10 years or more.
The supply curve spreadsheets were used^to calculate most. of the sectore^An^
el^eZLCcuS^rS^d>^der¥ort hes_e;esJ^^
^^opuedforB^rm^mVb7GaU'KaTz7syO\were_applie^^Thes^
K^cupduari^gTOTlth7square"fooTageand'fue^sa^^^^^^^^^^
Sp:an^te^toy"16nl'yTe"smaU'^fice'md-smail retail sheets were utilized.
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Table 19 Potential Lost Opportunity

Based on Medium High Forecast and 55 Mills/KWh Cost Ceiling
Technical Potential, MWa per Year

Sector

New Residential Construction
New Mfg Homes
Solar Access

Technical Potential

1. 3 MWa
1.4
0.6

Appliances
Refer/Freezer, Water Heater

New Commercial Constniction
Commercial Remodel
Commercial Repair/ Replacement

Total Potential

5.0

11.3
3.0
0.8

23. 4 MWa

9.2. Size of Potential Lost Opportunity

^bulk, ofiAe lo?t^PPSrtunities_occur m commercial sector where
"nen^t, ^,place^^AjignificmlT ourtaEPeare"dum^
OPSOrtunit?s^-]ndustrial sector oppOTtun[tIe7are-perh°aps"la'wbut"aret'Mlt
^uded»mAabo^ajsessmentr/T7JS 7tecaus^m^^
quite site-specific and our level of knowledge~is-mcompiete^
som.e. oittheoPPOrtunity wm occur even without utility programs as customers
undertake conservation on their" own: \ The amounro f'Yh^t"
conservation is smaU since only the cheapest measures"are"attra^tTve^
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PacifiCorp - RAMPP 2
Electrical End-Use by State
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P ifi r RAMPP-2
Public Pmcess

The RAMPP-2 Advisory Group (RAG) was an active participant in the development of
this, the Company's second least cost plan. Representatives attended from the following
agencies and groups:

Barakat & Chamberlain
Bonneville Power Adniinistration
Drazen-Brubaker
Energy Strategies, Inc.
Industrial Customers ofNWUrilitties
McKinsey & Co.
Montana Public Service Commission
National Resources Defense Council
Northwest Conservation Act Coalidon
Northwest Power Planning Council
Oregon Department of Energy
Oregon Public Utilities Commission
Ponland General Electric
Puget Power & Light
Ritts, Brickfield & Kaufman for Nucor Steel
Solar Energy Association of Oregon
Utah Committee of Consumer Services
Utah Division of Energy
Utah Division of Public Utilities
Utah Public Service Commission
Washington Office of the Attorney General
Washington State Energy Office
Washington Utilities and Transportation Commission
Wyoming Public Service Commission

Eleven all-day meedngs were held with the RAG group. Before each meeting, a mailing
was sent to all pamcipants for them to review the materials that would be presented at the
meetings. The meetings then were an opponunity for the participants to provide the
Company with comments and concerns about the work in progress. Through this process,
issues were raised and discussed throughout the progression of the plan, and the input of
the group could be considered by the Company and incorporated into the plan.

I" addltion> subgroups met to more fully discuss specific topics. Those groups are
identified below:

Demand Side Resources (3 meetings)
Forecasting (2 meetings)
Resource Cost Effectiveness (1 meedng)
External Costs (2 meedngs)



PacifiCorp Electric Operauons
Resource and Market Planning Program

RAMPP-2 Advisory Group Meeting

Thursday, October 11, 1990
10:00 AM to 3:00 PM

Room 280 PFFC
Pacific First Federal Center

Agenda

10:00 Opening and Introductions - David Engberg & John Shue

10:15: Proposed Schedule for the RAMPP-2 Process - Jim Abrahamson

10:30 Discussion Concerning the Role of the Advisory Group - David Engberg

11:30 General Discussion of Analytical Methods:

Load Forecasdng - PaulWrigley
Demand-Side Resources - Dave Robison

12:30 Lunch

1:00 General Discussion of Analytical Methods (Continued)

Supply-Side Resources - David Engberg

1:30 Near-Term Action Plan Implementauon Update:

Customer Energy Efficiency Programs - John S hue
System Efficiency Programs - David Engberg
Marketplace and Cost-Effective Opportunities - David Engberg
Implementadon of Finning Strategy - David Engberg
Address Fuure Planning Issues - Dave Robison & Jim Abrahamson

2:40

3:00

General Discussion

Adjourn



PRELIMINARY AGENDA

RAG 2 MEETING
FEBRU. -\RY 1, 1991

10:00 - 10:15
Opening Remarks

10:15 - 11:00
Pacificorp Electric Operations Corporate Goals

Paul Lorenzini, Executive Vice President

11:00 - 11:30
RAMPP-2 Issues Follow-up

David Engberg

11:30 - 12:00
OPUC's LC-I Order to Pacific

Lee Sparling: Staffs interpretation of the Order
Staffs definition of cost effectiveness

David Engberg: Pacific's interpretation of the Order

12:00 - 12:15
Lunch served (to be eaten during following presentatiou)

12:15 - 12:45
Discount Rates

Bernard Versari
Pacific's position on the appropriate rate
Calculation of current rate

12:45 - 1:30 Economic Forecast

Paul Wrigley

1:30 - 2:15 Externalities
Nancy Esteb
Methodology

2:15 - 3:00
Demand Side Resource Repon

Dave Robison

Methodology
Conservation Cost Effectiveness



PacifiCorp Electric Operations
RAMPP-2 Advisory Group
Meeting March 22, 1991

Preliminary Agenda

Corrections to the minutes

Process check and work groups

Environmental issues: continuation of discussion

Sales forecasts

Conservation cost effectiveness
Issues

Report of task group

DSR program implementation

Existing resource system

New strategic plan: wrap-up

Scenario development

Concluding remarks and suggestions for next agenda

10



PacifiCorp Electric Operations
RAMPP-2 Advisory Group

Meeting May 3, 1991

Agenda

10:00 - 10:30
Report on Utah meetings

Organization chart of Company departments in RAMPP
Review of minutes

Review of today's agenda
Schedule next meeting

10:30 . 11:00
Environmental cost ranges to be used in resource planning

11:00 - 11:15
Resource cost effectiveness

11:15 - 12:00
Report on DSR task group

DSR draft programs

12:00 . 12:15
Participants select lunches

12:15 - 1:15
Report on forecast task group

Forecast results for four forecasts

1:15 - 1:45
Scenario descriptions

1:45 - 2:45
Uncertainty

Resource selection assumptions and decision rules
Capacity benefits

Discount rate sensitivity
Environmental cost sensitivities

2:45 . 3:00
Closing
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PACIFICORP ELECTRIC OPERATIONS
RAMPP ADVISORY GROUP
MEETING JUNE 14, 1991

AGENDA

10:00 - 10:15
Welcome

Minutes corrections

Agenda revisions
Scheduling next meetings

10:15 - 10:45
Discount rate

10:45 - 12:00
Commercial, Industrial, and Total Forecasts

12:00 - 12:15
Participants select lunches

12:15 - 12:45
Bruce Folsom of WUTC: LCP and Business Planning

12:45 - 1:00
Scenarios: revisions from participant input

1:00 - 1:30
Environmental Costs: report from task group

1:30 - 2:15
Supply Resource Costs

2:15 - 2:45
Picker Model

2:45 - 3:00
Closing
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PACIFICORP ELECTRIC OPERATIONS
RAMPP ADVISORY GROUP
MEETING AUGUST 9, 1991

AGENDA

10:00 - 10:15
Welcome
Minutes corrections
Agenda revisions
Scheduling next meetings

10:15 - 10:45
Final Forecasts

10:45 11:45
Existing System versus Forecasts
Supply Portfolio

11:45 - 12:00
Participants select lunches

12:00 - 12:45
DSR Technical Potential
DSR Program Development

12:45 - 1:30
Marketplace Assessment
Cogeneration Assessment

1:30 - 2:15
Environmental Costs: report from task group

2:15 - 2:45
Report Outline and Timeline

2:45 - 3:00
Closing
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PACIFICORP ELECTRIC OPERATIONS
RAMPP ADVISORY GROUP

MEETING OCTOBER 4, 1991

10:00 - 10:15
Welcome
Minutes corrections

Agenda revisions
Schedule next meetings

10:15 - 11:00
Report of DSR task group
DSR Programmatic Supply Curves

11:00 - 11:30
Report of Externalities Subgroup

11:30 - 12:00
RIM Model Logic

12:00 - 12:15
Participants select lunches

12:15 - 1:00
RIM Model Logic, continued

1:00 - 2:15
RIM Demonstration

2:15 - 2:45
RIM Key Outputs Q&A

2:45 - 3:00
Closing
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PACIFICORP ELECTRIC OPERATIONS
RAMPP ADVISORY GROUP

MEETING NOVEMBER 15, 1991

10:00 - 10:15
Welcome
Minutes corrections

Agenda revisions

10:15 - 10:45
Revised Schedule for Draft Report
Schedule next meetings

10:45 - 11:15
Report of DSR task group

11:15 - 12:00
PortfoIio/Existing Plants Sensitivities for External Costs

12:00 - 12:15
Participants select lunches

12:15 - 12:45
Illustrative trial plans for medium-high forecast
Explanation of model assumptions

12:45 - 1:30
Illustrative trial plans for medium-high forecast
DSR Discussion

1:30 - 2:45
Illustrative trial plans for medium-high forecast
Non-DSR Discussion

2:45 - 3:00
Closing
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PACIFICORP ELECTRIC OPERATIONS
RAMPP ADVISORY GROUP

MEETING DECEMBER 20, 1991
Agenda

10:00 - 10:15
Welcome

Minutes corrections

Agenda revisions
Scheduling next meetings, time
Corporate organizational changes

10:15 - 10:30
RIM model: letters Company received, Company response

10:30 - 11:00
Discount rate sensitivity

11:00 - 11:15
Gas price change to lower forecast

11:15 - 12:00
Illustrative plan sensitivities for medium-high forecast

12:00 - 12:15
Participants select lunches

12:15 - 1:30
Proposed illustrative plans for four forecasts

1:30 - 2:00
Proposed illustrative plans for scenarios

2:00 - 2:15
DSR cost effectiveness

2:15 - 2:45
Uncertainty analysis:

2:45 - 3:00
Process check

Closing

suggestions for model runs
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PACIFICORP ELECTRIC OPERATIONS
RAMPP ADVISORY GROUP

January 24, 1992
Agenda

9:00 - 9:15
Welcome

Minutes corrections

Agenda revisions
Scheduling next meeting

9:15 - 9:45
Follow-up from last meeting

9:45 - 10:30
Summary table of RIM runs

10:30 -
Break

10:45

10:45 - 11:30
Four forecast illustrative plans

11:30 - 12:00
Four scenarios illustrative plans

12:00 - 12:30
Lunch

12:30 - 1:00

Four environmental cos; levels sensitivity runs

1:00 - 1:30
Emissions data

1:30 - 2:15
Demand-Side Action Plan

2:15 - 2:45
Supply-Side Action Plan

2:45 - 3:00
Process check
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PACIFICORP ELECTRIC OPERATIONS
RAMPP ADVISORY GROUP

MEETING MARCH 20, 1992
Agenda

10:00 - 10:15
Welcome

Minutes corrections

Agenda revisions
Corporate organizational changes

10:15 - 10:30
Planned Revisions to the Final Report

10:30 - 11:00
General Comments

11:00 - 11:30
Avoided Cost Q&A with Greg Duvall

11:30 - 12:00
Conservation Cost Effectiveness with Carole Rockney

12:00 - 12:30
Lunch

12:30 - 2:45
Comments on Chapters

2:45 - 3:00
Process check

Closing
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RESOURCE INTEGRATION MODEL
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PACMCORP ELECTRIC OPERATIONS
RAMPP-2

RESOURCE INTEGRATION MODEL (RIM)

Pur ose

RIM develops a multi-year resource plan which integrates the use of
new demand and supply resources to meet system needs. System
needs arise as existing resources are insufficient to meet the load
level specified by a load forecast.

The primary purpose of the model is to test different resource
strategies in the' face of uncertainty. The analyst specifies^ a
particular load forecast at the beginning of the study period. The
model makes resource decisions for the first year, and then moves on
to the next year. At this point, the analyst can let the model continue
using the original load forecast, or the analyst can specify a new,
unexpected forecast. The model may then change some of the prior
year's decisions to adjust its resource choices.

It is the model's ability to change the forecast mid-stream that
allows for uncertainty to be included in the development of resource
plans. Unexpected changes in load growth can be introduced to test
the flexibility of different resource strategies.

Overview

For each new study period, the analyst specifies the inputs. Based on
these inputs, the model creates a resource plan for a varying number
of years in length.

At the beginning of each year of the study period, RIM compares the
system resources to the load forecast to determine the system needs
for that year. RIM develops scores for all the available resources
based on their energy and capacity costs. It then selects and adds

21
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H rizon Ye rs

The model needs to mimic the long range decisions that are made in
normal utility planning. To do this, it accommodates the lead time
requirement of resources. The term horizon years is used in the
model to signify the number of years out the model tries to bring
into the load/resource balance target range. It needs to be at least as
long as the longest lead time of the resource alternatives, or that long
lead time resource will never be selected.

In the attached example, ten years was used. When the model
reaches the year 2001, it has planned resource additions for the
years through 2011, and has done its work.

In decision year 1991, the the model will add sufficient resources in
each of the next ten horizon years to bring each of those years into
the target range. For horizon year 1992, it calculates scores for those
resources which have a short enough lead time that they could be
available (on line) in 1992, and of these commits those which are
needed to bring the system into the target range. It then looks at
horizon year 1993, again calculates scores for those resources with
appropriate lead times, and adds resource(s). "The model follows the
same "procedure for each of the ten horizon years, calculating scores,
selecting resources, and flagging them as planned or committed,
depending on their lead times.

The model then moves on to decision year 1992. Its task is to
examine the situation for each of the next 10 years '(the horizon
years for decision year 1992). At this point a new reality can be
introduced. The new reality includes the deficit for each of the
horizon years, and any resources that were committed for any of
those horizon years during decision year 1991. The model has the
flexibility to delay any committed resources one year at a time. For
each horizon year, it calculates scores, evaluates each committed
resource to determine if it should be delayed or not, selects new
resources as needed, and flags them as planned or committed. The
model requires that delay and cancel decisions do not allow the
balance to go below the target range.
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Uncertaint

In the real world, planners look into the future and make decisions
based on their best guesses. Commitments are made to meet
immediate requirements, tentative plans are made for the future.
and ground work is laid for long term projects. The next year the
process is repeated beginning with a new view of the future which
incorporates the knowledge of the previous year. Commitments to
previous decisions are reexamined, timetables for ongoing projects
are adjusted and a new tentative plan is established.

". e^RIM ,Process ^"imics this real world process. The user may
specify a "new reality" each time the study moves on to the nex't
-!.cisi,O^Zear. " The. model follows a sequence of incorporating any
new information, making a plan for the horizon years, moving to the
^.x_t decision year' incorporating any new information, making--a
plan, etc. Every time it moves to the next decision year, it has an
opportunity to incorporate new information and make changes to the
prior decision year's resource decisions for the horizon years.

Stud Parameter In ut File .

A study inputjile contains the user specified parameters and model
instructions; The analyst may specify the time dimensions, and list

available resources for the particular study.

The following definitions follow the sequence of parameters as seen
on the sample Parameter File that is attached.

DecLslon. Year: the year in which resource planning and
commitment decisions are made. The start year tells the °model
when to ̂ begin evaluating loads and resources to make "decision's

ut adding resources. The end year tells the model when to'
making decisions.

Report Year: identifies the year for which the model will display a
resource plan.
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Horizon Years: The number of years beyond each decision year
that the model tries to bring into the load/resource balance target
range.

Combine Price: Instructs the model to calculate one price score
based on the load factor for each resource.

Energy Derate Multiplier: The number the model uses to
multiply times the unitized energy price if the energy derate trigger
applies.

Energy Derate Trigger: The load factor below which the energy
derate multiplier will be used. The load factor is calculated when the
balance is outside the target range.

Target Low: Establishes the lower bound for the desired
load/resource balance target range.

Target High: Establishes the upper bound for the desired
load/resource balance target range.

R urc In Files

For each of the available resources listed in the study parameter file
there is a resource file which contains the information needed by the
model to select resources. This is primarily cost and availability
information.

Resource Type: Identifies each resource as owned or non-owned.
If owned, the model adds to the system's reserve requirements.
Owned resources increase the lower and upper bound for the
capacity range to allow for an increased reserve margin.

Dollar Year: Is used to transfer information from the RIM to the
summary financial model.

Must Use: Means that the model must add this resource by the last
available date.
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Lead Years: The number of years from committing to when the
resource is fully available.

Cancel Years: The number of years remaining in the lead time to
be able to cancel the resource.

Delay Years: The number of years remaining in the lead time to be
able to delay the resource.

Delay Times: The number of times that a resource can be
one year.

Term: The number of years that the resource is fully available.

Number Use: The number of times that that resource can be used
in the plan. It is the number of units that are available.

First ^ Available: The first calendar year that the resource is
available.

Last available: The last calendar year that the resource is
available.

Min Load Factor Used to calculate the minimum and maximum
energy values available from the unit. It is used in the-"Dric

Max Load Factor: Used to calculate the minimum and maximum
energy ̂ values available from the unit. It is used in the"pn-c
calculation.

Results

The_output. _is Jload/reso"rce tables for energy, winter peak, and
summer peak. Each one shows, for each of the 20 years^'th'e load
requlrements' resources. . and balance. The system requirements
include both system loads and firm sales. The-resourc^""incTude
native generation (existing system), firm purchases, and the "new
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resources that are added to meet the growing system requirements.
The balance is derived by subtracting load requirements from the
total resources.
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ASSUMPTIONS OF RIM RUNS
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PacifiCorp - RAMPP 2
Assumptions used in RIM Runs

Low (L) farecast
Medium low (ML) forecast

Med. High - Step 1
Mcd High-Step 2
Med High - Step 3
Med. High Preferred - Step 4
High (H) forecast base
High Preferred

EIectrificatioo scenario

^ Higb gas scenario (MH)
Loss of resources scenario (MH)
C02 tax scenario (MH)

ML forecast, L actual
ML forecast, MH actual
MH forecast, ML actual
MHfoiecasl. H actual
MH forecast, H excursion
MH forecast, H short excuisun

DSR 30% less (MH)
DSR30%lttore(MH)

2010 Syittm

RttaJI Load
In

AveMWs

5,573
6. 952

9,233
9,133
9.233

9^33
11,129
11, 129

13^70
9.233

9,233
9. 233

5,551
9. 177

6,935
11,151
11. 006
9.448

9.233

9,B3

Envlromunul Level 1 (MH) 9,233
EDvirouaiental Level 2 (MH) 9.233
Enviromneolat Level 3 (MH) 9,233
Enriron. Level 3 High Gas (MH) 9,233
Environmental Level 4 (MH) 9^33

Avenge Water (MH) 9,233
Less thennal by 10% (MH) 9.233
AURencwblea(MH) 9,233
Reoewables 20% less cost (MH) 9,233

l»l - »r
Rttall Load

Growth

Avi.%

0. 4%

1.5%
3. 1%
3. 1%

3. 1%
3.1»
4. 1%
4. 1%

5. 1%
3.1»
3. 1%
3. 1%

0.3ft
3. 0%
1. 5%
4. 1%

4.0»
3. 2%

3. 1%

5. 1%

3.1»
3. 1%

3. 1%
3. 1%
3. 1%

3. 1%
3. 1%

9. 1%
3. 1%

of Ruourcti &om Base

Energy Added
by 2010

^Vt.MW't

524
1, 084

3,393
3.424
3, 399
3,363
5. 639

5,587

8^00
3. 393

3,901
3,452

658
3,575
1. 274

5^35
5, 705
3. 809

3,584
3.689

3,399
3,376
3. 366

3,448
3.406

3.308
3^81
3,393
3, 398

Capacity Added
bjWU
ywi

904
2. 057

5,469
5,495
5,333
5J41
8. 665

8.553

12, 141
6, 303

5,»6
5.179

1.293
5. 616

2,561
«,831

8,704
6, 158

5. 536

6,351

5,333
5,327
5. 258
5. 337

5.372

5,445

5,983
5.173
5,391

tWl
CM Prlct

(ym mbtill

$1. 650
$1. 650
$1.650
$1.650
$1.650
$1. 650
(1.948
$1.948

$1. 948
»1.94»
$1.650
(1.650

$1.650
$1. 650
$1. 650
$1.650
$1. 650
$1.650

$1. 650
$1.650

$1. 650
$1.650
$1. 650

(1.948
$1. 650

»1.650
$1. 650

»1.650
$1.650

t991.2fll»
Real CM EM.
» Growth/Yr

4. 61%
4. 61%
4. 61%

4.61%
4.61%
4.611
4. 61%
4. 61%

4. 61%
4.61%
4. 61%

4.61%

4. 61%
4.61%
4. 61%
4.61%
4. 61%
4. 61%

4. 61%
4.61%

4. 61%
4. 61%
4. 61%
4. 61%
4. 61%

4. 61%
4. 61%

4.61%
4.61%

2011.3M5

Real Gat Etc.

% Growth/Yr

0. 00%
0.00%
0. 00%
0. 00%
0. 00%
0.00%
0.00%
0. 00%

0.00%
3.36%
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%

3.36%
0. 00%

0. 00%
0. 00%
0. 00%
0.00%

Forced

In Green

^U,MW'i

0

a)
0

218
218
118
231
231

218

218
218

218

60
60

218
218
218
218

218

218

218
218
218
218
218

218
218

218
218

Capacity
Lodbj

1010 In MWt

0

0

0

0

0

0

0

0

0

0

400
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Energy

Lost by
-JOIOInaMW't

0

0

0

0

0

0

0

0

0

0

w+
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

580
0

0

Fon-td SCCT'l

No

N»
No
No
No
Yes

Yts
Yes

Yes
No
Yes
No

No
No
Yes
-Yes

Yu
Yes

Yes

Yes

No
No
No
No
No

No

No
No
Yes

AddillanaL Rewurna in PortfQltfl

Wbifl RMjlherm^ Pumped Storane

No
No

No
No
No
No
No
Yes

No
No
No
Yu

No
No
No
No

No
No

No

No

No
No

N»
Yes
Yes

No

No
Yes
Yes

No
No
No

No
No
No
No
Yes

No
No
No
Yes

No
No
No
No
No
No

No
No

No
No
No
Yes
Yes

No
No

Yes
Yes

No
No
No

No
No
No
No
No

No
No
No

No

No
No
No
No
No
No

No

No

No
No
No
No
No

No
No

Yu
No



Supply Side Resources
Estimating Assumptions

Caoital Assumntions

All estimates include ARJDC at 11%.

All estimates include Owners G&A.

All estimates include initial spare parts, chemical & start up costs.

- Switchyard & Transmission costs are excluded (except Hunter 4).

Costs associated with licensing a facility are indicated separately.

All costs are in 1991 dollars.

Income from sale of start-up power excluded.

A nominal cost for land is included in all estimates.

A three month fuel inventory is included for coal plants.

Ooeration & Maintenance

Plant capacity factor is expressed in terms of "net" plant capacity.

Operating costs are estimated for a year of normal operation.

- Company G&A allocations to the operation of these facilities are not
included in the O&M figures provided.

- Replacement Capital is not included in O&M.

Fuel

- Cost of rolling stock included in capital cost of facilities.

- A 14 day inventory of distillate oil is included as backup for the
natural gas fired plants to accommodate gas supply
interruptions.
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Plant Licensing Cost

Licensing Cost as a Percent of Capital Cost

Size Low Ex ected _ High

>50 MW 1% 1. 5%

<50 MW 2% 2.5%A

2%

3%

Assumption: 1. No strident opposition.
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MEDIUM HIGH 4 STEPS

HIGH 2 STEPS
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RAMPP 2 - Resources Added (MWa)

Medium-Hi h Forecast Ste s Hi h Forecast Ste s

D.S. Lost Ops
D-S. Lost Ops
D.S. Last Ops

D.S. Last Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Ln«t Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops

D.S. Lost Ops

D.S. Lost Ops

D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops
D.S. Lost Ops

DJS. Options
D. S. OpUons
D.S. Options
D.S. Options
D.S. Opdons
D.S. Options
D.S. Options
D.S. OpUons
D.S. OpUons
D.S. OpUons
D.S. Options
D.S. OpUons
D.S. Options
D.S. Options
D.S. Options
D. S. Options
D. S. Options
D.S. Options
D.S. Options
D. S. OpUona

BPA Exchange
BPA Exchange

Cogen
Cogen
Cogen
Cogen
Cogen
Cogen
Cogen
Cogen
C&gen
Cogen
Cogen
Cogen

I-
It
S 58

1992-3
1993-4
1994-6
1995 - 9
1996-11
1997-11
1998-11
1999. 12
2000 - 12
2001 -12
2002-11
2003-11
2004-11
2005 -10
2006 - 10
2007-10
2008 -10
2009 -10
2010-10
2011-10

1992-10
1993 - 10
1994 -14
199S-20
1996-33
1997 - 43
1998 - 52
1999-51
2000-49
2001 - 45
2002 - 43
2003 - 41
2004-40
2005 - 37
2006-27
2007-16
2008 - 16
2009-14
2010-14
2011-13

1997-26
1998-38

1995085
1996 - 80
1996 - 85
1996-85

1~
.^ a.
w w~

s ^

1992-3
1993-4
1994-6
1995-9
1996-11
1997-11
1998-11
1999 -12
2000 -12
2001 -12
2002. 11
2003 -11
2004-11
2005 -10
2006-10
2007-10
2008 -10
2009 -10
2010-10
2011-10

1992 -10
1993 -10
1994-14
1995-20
1996-33
1997 - 43
1998-52
1999. 51
2000-49
2001 - 45
2002-43
2003-41
2004-4(1
200S - 37
2006-27
2007-16
2008 -16
2009-14
2010 -14
2011 -13

1M7-26
1998-38

1995-80
1995 - 80
1996-85
1996 - 85

s

I"
.o a.
2. S

M

1992 - 3
1993 - 4
1994 - 6
1995 - 9
1996. 11
1997-11
1998-11
1999 - 12
2000 -12
2001-12
2002-11
2003-11
2004-11
2005 -10
2006-10
2007-10
2008 -10
2009-10
2010-10
2011-10

1992 -10
1993 . 10
1994 -14
1995-10
1996 - 33
1997 - 43
1998 - 52
1999 - 51
2000-49
2001 - 45
2002-43
2003-41
2004-40
2005 - 37
2006-27
2007. 16
2008-16
20C9 -14
201U-14
2011-13

1997 - 26
1998 - 38

1995 - 80
1995 - 80
1996-85
1996 - 85

I-
I s-
S3

1992 - 3
1993-4
1994 - 6
1995 - 9
1996-11
1997-11
1998-11
1999 -12
2000-12
2001-12
2002-11
2003-11
2004. 11
2005 - 10
2006 - 10
2007-10
2008-10
2009-10
2010-10
20)1 -10

1992-10
1993 - 10
1994 -14
1995-20
1996-33
1997-43
1998 - 52
1999-51
2000-49
2001 - 45
2002-43
2003-41
2004-40
2005 - 37
2006-27
2007-16
2008 -16
2009-14
2010-14
2011 -13

1997-26
1998-38

1995-80
1995 - 80
1996-85
1996-85

IS -

It
ys

1992.4
1993-4
1994-6
1995 -10
1996- 13
1997 -13
1998-13
1999-14
2000-14
2001 - 13
2002. 13
2003-13
2004-13
2005 - 12
2006-12
2007-12
2008 -12
2009 - 12
2010-12
2011 - 12

1992 - 12
1993-11
1994 -17
1995 - 24
1996-39
1997-51
1998 - 60
1999 . 59
2000-57
2001 - 53
2002-50
2003-48
2004 - 48
2005 - 40
2006 - 32
2007-19
2008 -18
2009-16
2010 -16
2011-16

1997 - 26
1998-38

1994 - 80
1994 - 80
1994 - 85
1994 - 85
1994-85
1995 - 8i

s>-

03 w

1992 - 4
1993-4
1994-6

1995 - 10
1996 - 13
1997-13
1998 -13
1999 -14
2000-14
2001 -13
2002-13
2003-13
2004 -13
2005 -12
2006-12
2007 -12
2008 - 12
2009 -12
2010 -12
2011 -12

1992 . 12
1993 -U
1994 -17
1995-24
1996-39
1997-51
1998 - 60
1999 - 59
2000-57
2001 - 53
2002-50
2003-48
2004-48
2005-40
2006-32
2007-19
2008-18
2009-16
2010 -16
2011 -16

1997-26
1998-38

1994-85
1994-85
1994 - 80
1994-80
1994-85
1995 - 85
2003-85
2003-85
2003-85
2004-85
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RAMPP 2 - Resources Added (MWa)

Medium-Hi h Forecast Ste s Hi h Forecast Ste s

a

I-
.O 0.
£ S

w

ua

a

i-
.a a.
a* u~

S w

ec
s

I"
I?
S 5

s

L
It

M

e. ^
s §.
a a

i-
S S-
a a

Cogen

Geothermal

Geothermal
Geothermal

Geothermal

Geothermal

Geothermal

Geothermal

Geothermal

Geothermal

Geothermal

Geothermal

Geothermal
Geothennal

Geothermal

Geothermal

Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

Wind
Wind
Wind
Wind
Wind
Wind

Wind

Wind

Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SC CT

1995 - 30
1998 - 30

2003-8
2003-8
2003 - 4
2003-4
2003-4
2003-4
2004-4
2004 - 4
2004-4
2004-4
2004-8

1999-45
2000-45
2001 - 45

1996 - 5
1997 -17
1998-16
1999-5

2000 -15
2001 -15
2002 -10

1996-4
1996-4
1996-4
1997 - 4
1997-4
1997-4
1999.8
1999-4
2000-4
2006.8
2006-8

1999 - 45
2000 - 45
2001 - 45

1996 - 5
1997 -17
1998 -16
1999 - 5

2000 - 15
2001-15
2002-10

1996-4
1996 - 4
1996 - 4
1997 - 4
1997 - 4
1997 - 4
1999 - 8
1999 - 8
1999 - 8
2007.8

1999 - 45
2000-45
2001 - 45

1996 -S
1997 - 17
1998 -16
1999-5

2000-15
2001 - 15
2002-10

1999 - 45
2000 . 45
2001 - 45
2010 - 175

1996 - 5
1997 -17
1998-16
1999 - 5
2000 -15
2001 -15
2002 -10

1997-4
1997-4
1998-4
1998-4
2003-4
2003.4
2004-4
2004-4

1999 - 45
2000 - 45
2001 - 45
2005 - 45
2006 - 45
2007-45
2008 - 45

1996-5
1997 - 17
1998 - 16
1999 - 5

2000 . 15
2001 -15
2002-10
2004-5

2005 -17
2006-16
2007-5
2008 -15
2009-15
2010-10

1997 - 4
1997 - 4
1998-4
1998-4
2005.4
2006-4
2008-8
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RAMPP 2 - Resources Added (MWa)

Medium-Hi h Forecast Ste s Hi h Forecast Ste s

Small SC CT

Medium SC CT
Medium SC CT
Medium SC CT

Medium SC CT
Medium SC CT

Medium SC CT
Medium SC CT
Medium SC CT
Medium SC CT

Large SC CT
Large SC CT
Large SCCT
Larga SC CT
Large SC CT
Large SCCT
Large SC CT
Large SCCT
Large SCOT
LargtSCCT
Large SCCT
Large SCCT

Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT
Medium CC CT

Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT

a

I.
.o &.

II

2000-20

1996-31
1998-31
1999-31
2000-31
2000-16
2000-16
2001 -16
2001-16

1999 - 64
2011-64

I9S17 -175
2005 - 175
2006 - 175
2007 - 175
2008 - 88
2009-87
2009 - 175
2010-175
2011-175

2003 - 20
2004 - 20

1998-31
1998-31
1999-31
2000-31
2003-31
2003. 31
2003-31

1997 -175
2002 - 88
2003 - 87
2007 - 175
2008 - 175
2009 - 175
2010 - 175
2011-175
2011-88

s

I"
< a.
u w

is ^

1999 - 20
2000-20
2011 - 10

1998-31
1998-31

1997 -175
2001 - 175
2002 . 175
2003 - 175
2005 - 175
2006 - 175
2007 - 88
2008-87
2008-88
2009. 87
2009-88
2010 - 87
2010-175

I-
It

»

1996 - 10
1997 -10
1999 - 20
1999-20
2000-20

1998-31
1998-31

1997 -175
2001 - 175
2002 - 175
2003 - 175
2005 - 175
2006 - 175
2009 - 175
2010 - 175
2011-175
2011 - 88

^1 ^

SS-
ac vi

1996-31
1998-31
2000-16
2000-31
2001 -16

2003-32
2004 - 32
2008 - 32
2009 - 32

1996 -175
1996 -175
1997 - 175
1998 - 175
1999 - 175
2003 - 175
2004 - 88
2005 - 87
2005 -175
2006-175
2006-88
2007-87
2007. 175
2008 -175
2009 -175
2010 -175
2010 -175
2011-175
2011-175

I
". N
§g.
B M

2000-20

1996-31
1998-31
2000-31
2003-31
2006-31

1996 -175
1996 -175
1997 -175
1998 -175
1999 -175
2002 -175
2005 -175
2006 -175
2007 -175
2008 -175
2009 - 175
2009 -175
2010 -175
2010 - 8S
2011-87

2011 -175
2011-88
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RAMPP 2 - Resources Added (MWa)

Medium-Hi h Forecast Ste s Hi h Forecast Ste s

'UD

a

I-
a.
s

.w

I"
a.It St

S M

£.
S S-
a a

Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT

Wyodak 2
Hunter 4

AFB Coal
AFB Coal
AFB Coal
AFB Coal

IGCC Coal
IGCC Cnal
IGCC Coal

Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage

Pumped Storage

Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage

2003 - 192
2001 - 300

2001 - 192
2005 - 300

2011-192
2007-300 2007 - 300

2002 - 192
2001 - 300 2001 . 300
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ILLUSTRATIVE PLAN RESULTS
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KEY OUTPUTS
Low Forecast

System load (MWa)
Total Conservation

System Load nd of Conservation
Energy Sales after Conservation

Total Customos (OOO's)

Net Electric Plant (M$)
Net Conaeivalion Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real

1991 1992 1993 1994 1W5 1996 1997 1998 1999 2000 2001 2M2 2003 2004 2005 2006 2007 2008 2009 1910

5200-0 5075. 0 5169. 0 5225, 0 5227. 0 5229. 0 5240. 0 5257. 0 5278. 0 5294. 0 5313. 0 5333. 0 5347. 0 5369, 0 5403. 0 5441. 0 5481. 0 5515. 0 5547. 0 5573.0

4.5 9.3 165 25.7 35.7 46.8 58.5 70.6 83.6 100.1 122.4 151.5 182.1 213.9 246.2 277.9 309.9 341.8 373.7 405.2
5195. 5 5065. 7 5152. 5 5199. 3 5191. 3 51812 5181. 6 5186. 4 5194. 4 5194. 0 5190. 6 5181. 5 5164. 9 5155. 2 5156. 8 5163. 1 5171. 1 5173. 2 5173. 3 5167.8

4749. 7 4631. 1 4710. 4 4753. 2 4745. 9 4737. 6 4737. 0 4741. 4 4748. 7 4748. 3 47452 4736. 9 4721. 8 4712, 8 47143 4720, 1 4727. 4 4729. 3 4729. 4 4724.4

1,198 1^00 U11 1^19 1.222 1J28 1^34 1^43 1,250 1^55 1^60 1^68 iy5 1383 1^92 1399 1,308 1J18 1330 1342

5941. 6 6486. 7 6732S 6906. 9 7064. 7 7236. 4 7390. 5 7555. 7 7734. 8 7942. 0 8192. 1 8494. 3 8818. 8 9167. 0 9533. 9 9909. 5 10305. 3 10716. 9 11148. 5 11596.7

11. 9 40. 4 792 131. 7 194. 2 272. 1 321. 7 373. 3 429. 1 501. 4 604A 746. 5 897. 0 1056. 3 1218. 9 1374. 2 1532. 3 1687. 8 1843. 1 1994.2

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 1U% 5. 10%

1910. 0 1930. 5 2098. 8 2180. 0 2245. 4 2267. 0 2344. 7 2402. 7 2506. 0 2590. 6 2689. 1 2786. 9 2901. 4 3036. 7 3187. 5 3349. 5 3521. 3 3669. 1 3854. 4 4037.1

1910. 0 1836. 8 1900. 0 1877. 8 1840. 3 1767. 8 1739. 7 1696, 2 1683. 3 1655. 7 16352 1612. 5 1597. 3 1590. 6 1588. 6 1S88. 3 1588. 8 1575. 1 1574. 4 1569.0
23864.1

4. 02%

-1. 03%

<.
<.

Base Unit Coat (mills/kwh)

Nominal

Keal
Average Growth

Nominal

Real

Average Custainer Bill ($)
Nominal

Reil
NFV (9. 54% discount rate)

Customer Cost (MS)

Levclizcd Customer Cost (M$)

(30 years at a 954:% discount rate)
NPV (9. 54% discount rate}

Energy Services Chaise (M()
NPV (9. 54% discount rate)

45. 9 47. 5 505 5Z4 54. 0 54. 5 56. 5 57. 8 60. 2 62. 1 64. 7 67. 2 70. 1 73. 4 77. 2 81. 0 85. 0 88. 3 93. 0 97.5

45. 9 45. 2 46. 0 45. 1 44. 3 42. 5 41. 9 40. 8 40. 5 39. 7 393 38. 9 38. 6 38. 4 38. 5 38. 4 38. 4 37. 9 38. 0 37.9

4. 05'%

-1. 00%

1594. 5 1609. 0 1732. 6 1788. 8 1837. 4 1845, 6 1896. 8 1932. 9 2006. 4 2064. 8 2134. 4 2198. 0 2275. 4 2366. 1 2467^2 2578. 6 2692^ 2783. 8 2897. 3 3009.2

1594. 5 1530. 9 15685 1540. 8 1505. 9 1439. 2 14:07. 3 1364. 5 1347. 1 1319. 6 12973 1271. 7 1252. 7 1239. 4 1229. 6 1222. 8 1214. 7 1195. 1 11B3. 4 1169.5

19120-8

2. 8 2. 6 3-2 3. 6 3. 8 1. 8 1. 9 1. 8 2. 1 2. 0 15 3. 3 3. 6 4. 3 9. 5 16. 7 34^2 48. 2 70. 8 86,2

0.3 0.5 09 1.2 1.6 1. 8 2.0 2.2 2.4 2.6 19 3. 2 3.6 1.0 5.0 (.7 10^ 15.1 22.3 31.1
32.«

1. 1 2.5 52 9.2 14.2 20.7 25.6 30.9 37.0 45.1 56S 73.0 91.2 111.2 133.0 154.9 164.2 172.1 178.7 1«3.4
439.3

Total Rcsouice Coat (M$»

Nominal

Re«]
NFV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Re«l
Average Growth

Nominal

Real

1&11. 4 1933. 5 2104S 2190. 4 2261. 3 2289. 5 2372. 3 2435. 8 2545. 3 2638. 3 27485 2863. 1 2996. 2 3151. 9 3325. 5 3511. 0 3695. 7 3856. 4 4055. 4 4251,5

1911. 4 1839. 6 19055 1886. 8 1853. 3 1785. 4 1760. 1 1719. 5 1709. 7 1686. 2 16715 1656. 6 1649. 4 1651. 0 1657. 4 1664. 9 1667. 4 1655. 5 1656. 5 1652.3
24335.9

4.3«'»
-0. 76%

45.9

45.9

3. 92%

-1. 12%

47.4
45.1

50.8
46.0

52.3
45.1

54.0

44.3

54.5

42,5
56.5

41.9
57.9

<0.«
6G.2

40.4

62.1
39.7

64A
393

67.0
38.8

70.0
38.5

73.1

3B.3
76.9
38J

80.6

38.2
84^2

38.0

87.1

37.4
91.3

37.3
95.3

37.0

PowerPlanning 5/1/92 8:21 AM pa gel sdc KeyOulpuls- Low4/3U



PacifiCorp Electric Oparattors
4/1 HIM - Law Forecasl
Law Forecast

*/30/92 1032

AveraaB Meaawatte

Requiramente
System Loads
Firm Sales

total

Resouicas
Existing Generatbn
Firm Purchases

D. S. LostOppanunities(l)
D.S. Optuns (1)
BPA Entitlementfl)

total

Balance

SBS, -1^3 . 1221 }995 JSSfi iaas. ISSB -1232 zsioo 2001 z&oe 2003 zoo* 2005 zooe 2007 2008 ppog 2010 a.m

5^75
1X194

5,169
995

5225
1,000

5^27
1fl04

5.229
1,028

5^40
1.036

5^57
1fl3B

5,276
985

5,294
971

5,313
946

5,333
&46

5, 347
923

5.369
826

5.+03
754

5.441
722

5.481
G35

5, 515
635

5, 547
591

5,573
583

SfHZ 6, 126 6,301 6^94 8,337 6,283 6^44 6,280 6, 355 6,316 6,357 6,296 6,351 6,282 6, 355 8,316 6,357 6, 296 6,350
612 632 675 682 554 53S 566 55fl 556 551 553 542 53B 540 479 480 474 474 40Q

2 4 8 13 18 232732 37 41 4549 53 57 6064 68 71 75
^ 12 17 23 29 36 43 52 64 8Z107 133 161 190 218 246 274 302 331

2665656565 65 6S 65 65 65 65 65 65 65

5,595
583

6,169 6, 164 6^25 6^31 6^57 6^76 6^95 6,263 6,265 6.259 6.279 6, 27D 6. 195 6, 157 6, 163 6,116 G, 150 G. 138 6,156 6, 178

524 610 780 626 750 723 646 814 972

6,2.62
401

78
357

65

6^93 6,774 7^)01 7,012 6,938 6.3CK 7fl45 6,986 7,076 7,055 7, 126 7,084 7. 167 7. 133 7, 176 7.171 7.238 7.208 7.220 7.182

976 1,013 1,054 1,D88 1,070 1,064 1,004

*.
Ln



PacliCofp Elactrfc Operatkins
4/1 RIM -Low Forecast
Low Forecast

Requirements
Syslem Loads
Finn Sales

total

Resources

Existing Genaratton
Firm Purchasas

D.S. lj06l0ppoftunifes(1)
D.S. Options (1)
BPA Enttllement(l)

total

Rose fve Requirement
Total CDmpany Reserve

Balance

(Rese(ve+BaIance)fflequ Jremenl

1992 1S93 1394 JSSfi Jffifi J^Z J^fi j^S 2QQQ 2001 2SS& 2003 2QQ4 2QQ5 2S1Q6 22QZ 20QB 2003 2iUfl 2Q1L

B,BB7
1.277

7.234
2.229

2

1.300
309

20%

6,712
1,253

6,7B4
1,253

6.783
1,257

6,7B3 6,793 6^12 6^37 6,656 6.878
1.159 1. 159 1. 159 1,159 1, 109 1, 109

6.902
1, 109

6.918
1.109

6,945
909

6,990
809

7,038
801

7. 091
601

7,137
501

7. 179
601

7.214
526

7.241
526

7.B64 7.965 8,037 8.040 7.M2 7.952 7^71» 7^96 7^65 7^87 8,011 8,027 7.854 7,799 7.839 7,692 7,738 7,780 7, 740 7,767

7,506
2,323

6

14

7.6B3
2,422

11
21

7,746
2,538

18
39

7,750 7.7&1
2,443 2,323

25 32
41 53

7,766
2.554

39
67

1&I

7,771
2.559

4 
82

164

7.776
2.526

53
103
164

7,776
2,518

59
134
164

7,776
2,526

£5
177
164

7,776
2,524

71
223
164

7.776
2.488

7B
270
164

7,776
2,493

84
319
164

7.776 7,776
2.3G4 2,382

90 96
367 415
164 164

7,776 7,776
2.33B 2,339

102 108
463 511
1&t 164

7,776 7,776
2, 173 2, 191

114 120
559 603
164 1G4

9,473 9,851 10,138 10,332 10259 10,162 10.589 10,622 10.G21 10,651 10,709 10,758 10.776 10,836 10,761 10,833 10,843 10.898 10,786 10,853

1,300
586

24%

1.3DO
8D1

26%

1,300
992

29-%

1,300 1.300
1,017 910
29% 28'X,

1.325
1^94
33%

1.325
1^02
33 .%

1,325 1.325
1.332 1^39
33-ft 33%

1,325
1^73
34%

1^25
1/107
34%

1.325
1,597
37%

1,325
1,712
39%

1,325 1,325
1.&97 1,816
37% 41%

1.325 1, 325
1,780 1,794
40% 4D%

1,325 1, 325
1, 721 1,762
39% 40%

t-
0^



PaciflCorp Eteaiic Operattone
4/1 RIM . Low Forocast
Low Forecast

Summer Peak

Requiremente
Syatem Loads
Firm Sales

total

Resourcae
Existing GanBfatlon
FirmPutchases
D. S. LostOtiportunities (1)
D. S. Optk>ns(1)
8PAEnfttement(1)

total

Resef^e Requirernsnt
Total Company Resale

Balance
(Reservfl+8alanca)/Req uirement

4«WS 1032

jaa2. iaaa. iaaiiaaiisaeia2ziaiiaaa2mam. 2g!i22!i!S2aia2ai52iis!E2aiz2aB2aB2aia2iiu

6, 140
1.813

6.265
1.613

6.33B
1,617

6.340
1,619

6,344
1,7M

6,358
1,679

7.&S3 7, 878 7. 855 7^59 8.058 8.037

7,481 7, 526 7, 719 7,724 7. 728 7.740
2.289 2.2B1 2,387 2.500 2.329 2. 198

2 4 8 13 18 23
711 1520 28 36

6^79
1^79

8^)58

7,740
2, 156

27
44

6/434
1,539

6/154
1.554

6.476
1.4S9

6,500
1,459

6, 517
1,459

6,543
1. 259

6, 586 6,635
1. 151 1, 151

6^686
961

8,730
951

6, 769
87G

6, 773 6, 801
876 fl76

7,973 e.OOfl 7,935 7, 959 7, 976 7, 802 7, 737 7. 7B6 7, 637 7.661 7.645 7.649 7. 677

7,745
2, 129

32
54

7, 745 7, 745
2, 138 2, 130

37 41
69 93

7, 745
2, 137

46
127

7, 745
2. 100

50
163

7. 745
2, 101

54
201

7, 745
2, 106

58
239

7. 745
1, 990

62
277

7,745
2,045

66
315

7, 745
2. 051

7D
353

7. 745
2, 053

74
391

7. 745 7. 745
1. 902 1, 901

78 83
429 4&4.

8, 7)9 B. B22 W. 130 10.260 10, 102 a.g«6 iflGB 1,960 B,g8« 10.009 10,051 10.0S7 10. 1BO 10. 147 1B. 073  . 170 10. 21B 10. 281 10. 153 10. 1M

1,300 1,300 1.300 1,300 1,300 1.300 1^25
526 B44 875 1. D01 744 659 585

23% 25% 27->S, 29% 25% 24% 24%

1,325
662

25V.

1,325 1.325
655 749

25% 2W.

1.325
770

26%

1,325
756

26%

1, 325
973

29K>

1. 325
1. 0B6
31-fc

1, 325
963

29%.

1, 325
1.209
33%

1, 325
1, 213
33^

1, 325
1. 292
34%

1. 325 1. 325
1. 179 1, 192
33% 33Yo

4>-
»^1
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KEY OUTPUTS
Mtdium-Low Forecast

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customere (OOO's)

Net Electric Plant (M$)

Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9.54% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill ($)
Nominal

Real

NPV (9.54% discount rate)

Customer Cost (M$)

Levelized Cuslomet Cost (M$)

(30 years at a 954% discount rate)
NFV (9. 54% discount rate)

Energy Services Chaige (M$)
NPV (9. 54% discount rate)

Total Resource Cost (MS)

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

Power Planning 4/22/92 9:57 AM

1991 1992 1993 1994 1995 1996 1997

5200.0
4.5

5195.5
4749.7

5182.0
9.9

5172.1

4728.4

5386.0

20.7

5345.3
4904.9

5528.0

35.5
5492.5
5021.3

5589.0
55.5

5533.5
5058.7

5645.0
82.8

55*2.2
5085.0

5708.0
115.9

5592.2
5112.3

1998

5782.0
156.1

5625.9
5143.2

1999 2000 2001 2002 2003 2004

5862.0

198.9
5663.1

5177.2

5940.0
242.7

5697.3
5208.5

6022.0
287.4

5734.6
5242.6

6108.0

332.9

5775.1
5279.6

6189. 0 6283.0

378, 0 422.1

5811. 0 5861.0

5312. 4 5358.1

2005

6393.0
460.3

5932.7
5423.6

2006 2007 2008 2009 2010

6511.0

492.1

6018.9
5502.4

6631.0

515.6
6115.4
5590.7

6743.0

535.7
62073
5674.7

6850.0

554,3
6295.7
5755.5

6952.0
572.0

63<0.0
5832.6

1^07 1,218 1^40 1^59 1^74 1^90 1^09 1327 1344 1361 \yn 1397 1^16 1,437 1,458 1/178 1,500 1^24 1,551 1,576

5944.2
14.5

6484.6
38.3

6745.4

91.8
6937.8

162.7
7130.7

. 252.7
7399.0

363.9

7721.4
511.8

8080.0

693.0
8401.0

887.7
8739.9
1086.8

9096.0
1288.8

9468.2
1491.3

9849. 0 10258.8

1685. 9 1868.7
10761.7

2008.8

11111.6

2097.5
11454.5

2124.4
11972.0

2118.2

12922.7
2098.2

13555.9
2069.5

s.ioa s. ioa s. ioa 5.10% 5. io% S. IOS 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10» 5.10% 5.10% 5.10% 5.10% 5.10* 5.10% 5.10% 5.10%

1911,1 1947.3 2130.6 2228.3 2305.8 23«4.6 2476. 1 2568.9 2741.5 2879.2 3033.4 3189.7 3369.6 3569. 0 3794. 6 4070.5 4335. 8 4594.9 4886.1 5235.7
Wn.l 18518 i92&8 191^4 1889.8 1843. 9 1837.2 1813. 6 1841. 5 1840. 1 1844. 6 1845. 5 1855, 0 1869. 4 1891.2 1930. 2 1956. 3 1972. 5 1995. 8 2034.8

26210.1

5.45%
0. 33%

46.9
44.6

49.6

44.9
50.7

43.6
52.0

42.6

52.9
41.3

55.3
41.0

57.0
40.3

60.4

4B.6
62.9

40.2

66.1
40.2

69.0
39.9

72.4

39.9
75.8

39.7

79.9
39.8

84.4
40.0

88.5

39.9
92.2

39.6
96.9

39.6

102.5
39.845.9

45.9

4.31»
-0.75%

1584.0 1598.4 1718.1 1769.8 1810.4 1832.7 1892. 1 1936.6 2039.5 2116.3 2202.6 2283. 1 2379. 3 2484.0 2602.4 2754. 2 2890, 1 3015.0 MM.3 3322.4
ISMlo 15208 1555A 1524^4 1483.7 1429.2 1403.8 1367.2 1369.9 1352.5 1339.4 1320.9 1309.9 1301.1 1297.0 1306.0 1304.0 1294.3 1287.2 1291.2

19497.3

2.8 2.8 3,6 4.2 4.8 3.1 3.2 3.6 3.3 1.9 0.9 -0.8 -I.? -0.2 9.4 17.0 37.8 60.2 102.6 129.1

0.3 0. 6 0.9 1.4 1. 8 2. 2 2. 5 2.9 3. 2 3. 4 3. 5 3. 4 3. 3 3. 2 4. 2 5.9 9. 8 15. 9 26. 4 39.6
36.5

0.9 2.4 6. 4 11.9 19. 5 29. 0 43. 3 61. 7 82. 2 104. 0 126. 9 150. 8 175. 2 21M. 7 225. 7 247. 9 251. 3 249. 8 247. 7 243.4
748.0

1912.3 1950.2 2137.9 2241.6 2327. 2 2395. 7 2521.9 2633.5 2826.9 2986.6 3163.8 3343. 8 3548. 1 3772.9 4024. 5 4324.3 4596. 9 4860.6 5160.2 5518.8
19123 185M 19355 19305 1907.3 1868.2 1871.2 1859.1 1898.8 19C8.8 1923.9 1934.7 1953.3 1976.3 2005.7 2050.6 2074.0 2086.6 2107.7 2144.8

26994.5

5. 74%

0. 61%

45.9

45.9

4. 13%

-0. 92%

46.9

44.6

49.6

44.9

50.6

43.6

52.B
42.6

52.8

41.2
55.2

40.9
56.9
40.1

60.2
40.4

62.6

40,0

65.6

39.9
lt8.4
39.6

71.6
39.4

74.8

39.2

78.6

39.2
82.9
39.3

86.6
39.1

89.8
38.5

94.1

38.4

99.1

38.5

page! ydc Key Outputs-ML 4/16



PaclflCorp Elactrte Operations
4/1 RIM - Medium Law Forecast 4/18^2 11:55

Average Maoawatts

Requirements
System Loads
Firm Sales

total

RsBources
Existing Generatton
Firm Purchases

D.S. Lost Opportunities (1)
D. S. Optuns(l)
BPA Entitlement (1)
Geothermal-Pilotfl)
Wlnd-Pitot (1)
Wind
Small CT
CoGen
CoGen
Wtnd
Small CT
SmallCT
Medium CC CT

Largo CT
Large CT(Jul)
Largo CT (Jul)
Small CT

total

Balance

^^^ssissim^iasszwsaaisaiaisasat^sss^s. ^^^^
5. 182
1,084

5,386
995

5, 528 5,589 5. 645
1,000 1,004 1.028

5, 708
1.036

5.782 5,862
1.030 985

5,940
971

6,022
346

6, 108
946

6, 189
923

6.283 6.393
826 754

6, 511
722

6,631
635

6. 743
635

6.T 6,381 6, 528 8.593 8, 673 6,744 8,820 6.847 6, 811 6.188 7.054 7, 112 7.m 7. 147 7. 233 7.266

6,072 6. 126
612 632

2 5
8 15

6,301 6,294 6.337
675 682 554

11 17 25
25 38 58

6,283
535

32
84
26

15

6,344
566
39

117
65
11
15

G. 2SO
55a
47

152
65
45
15

6,355
556

54
188
65
45
15

6,316
551
62

226
65
45
15

6,357
553

69
264

65
45
15

6.296
542

76
302

65
45
15

B.351
538
83

340
65
45
15

6,282
540
90

371
65
45
15

6,355
479

96
396

65
45
15
30

6.316
480
103
412

65
45
15
30

6,684 6,776

418 397

7,011 7,031 6. 978

482 438 306

6.357
474
110
425
65
45
15
30

6,850
591

G.&52
583

6,296
474
117
437

65
45
15
30
8

BO
80

8. 975

231

7, 157 7, 161

337 314

6, 350
400
124
448
65
45
15
30

B

80
80
30

8

7.279 7.280

368 311

7, 367 7. 340 7/135 7. 407

313 228 326 260

7,481 7,AW 7.531

247 200 153

7, 647

206

7, 891

156

7,040
583

7, 378 7, 441 7. 535 7. 623

6,282
401
131
458

65
45
15
30

8

80
80
30

£4
31
16
16

7,775

152

L&R-ML 4/16 -1 -
5/S/92 7:33 AM



PacHiCorp Electrk; Operations
4/1 RIM - Medium Low Forecast

4/16/92 11:55

Requirements
System Loads
Firm Sates

total

1392 1993 1994 1995 1336 1322 laSfl

6, 731
1,277

7,004
1.253

7, 191
1.253

7,270
1,257

7.341 7,422
1, 159 1, 159

8.00a 8.257 8.444 8, 527 8, 500 8,581

7,51 B
1, 159

J9SS

7.G24
1, 159

8,677 8,7fl3

2QQfl 2001 2002 2003 2004 2205 2Sflfi 2Q^Z 2^Q& 2223 2Qlfl SflU

7,726 7,834
1. 109 1, 109

7, 947
1, K»9

B.052
1. 109

8. 177
909

8.325
809

8.4B2
801

B,643
601

8,794
601

8, a39
601

9,077 9, 194
526 526

8. 835 8.943 9.056 9. 161 9,086 9, 134 9.283 9, 244 9.395 9,540 9.603 9. 720

Ln
ts>

Resources

Existing Generatton
Firm Purchases
D. S. Lost Opportunlttes (1)
D. S. Opttonsfl)
BPA Entitlement (1)
Geothermal-Pitol(l)
Wind-Pitot(l)
Wind
Small CT
CoGen
CoGen

Wind
Small CT
Small CT
Medium CC CT
Large CT
Large CT (Jut)
Large CT(Jul)
Small CT

total

Reserve Requirement
Total Company Reserve

Balance

(Reserve+Balancel/Requirsment

7.234 7, 508 7, 683 7,746 7.750
2.229 2.323 2,422 2.538 2,443

2 7 15 24 35
9 20 34 55 89

7. 754
2. 323

45
133

16

7.766
2,554

56
190
164

16

7,771
2, 559

67
251
164

50
16

7.776
2.526

78
314
164

50
16

7.776
2,518

89
379
164
50
16

7,776
2.526

100
445
164
50
16

7.776
2, 524
Ill
512
164

50
16

7.776
2.4B8

121
575
164

so
16

7. 776
2.493

133
627
1S4
50
16

7,776
2,364

143
669
164
50
16
32

7.776
2,382

155
696
164

so
16
32

7,776
2,338

166
718
164

50
16
32
40

1.300
166

1B%

1. 300 1. 300 1, 300 1, 300 1. 302 1, 327 1, 334 1. 334
301 410 536 517 388 742 761 754
19% 20% 22% 21% 20% 24% 24% 24%

7,776
2.339

178
737
164
50
16
32
40
94
94

9.474 9.B68 10.154 10.383 10.317 10,271 10,746 10.B78 10,824 10.991 «.078 11.15Z 11, 180 11,25« 11.214 11.270 11,289 11,519

1. 334 1. 334 1, 334 1, 334 1, 334 1. 339 1, 339 1 , 345 1, 373
714 687 657 770 790 592 687 559 606

23% 22% 22% 23% 23% 21 % 22% 20% 21 %

7, 776
2. 173

189
755
164
50
16
32
40
94
94
32
40
40

7,776
2, 191

199
771
164

50
16
32
40
94
94
32
40
40

128
156

40

11.494 11,862

1,390 1,439
500 704

20% 22%

L&R-ML 4/16
5/6/92 7:33 AM



PacifiCorp Electric Operations
4/1 RIM - Medium Low Forecast 4/ieree 11:55

Ln
t*)

Summer Peak

Requirements
System Loads
Firm Sates

total

Resources
Existing Generatton
Firm Purchases

D.S. Lost Opportunities (1)
D. S. Optk»ns(1»
BPA Entitlement (1)
Geolhermal-Pilot (1)
Wlnd-Pikrt(l)
Wind
Small CT
CoGen
CoGen
Wind
Small CT
SmallCT
Medium OC CT
Large CT
Large CT (Jul)
Large CT (Jul)
Small CT

total

Reserve Requirement
Total Company Reserve

Balance

(Reserve+ Balance)/Requirement

uaaisaauaiisasisasiaazuaausasefflamaffiEsmzsatsaasaBsznsBesaaamzmcaui

6,277
1,813

6,538 6,718
1,613 1.617

6,796
1,619

6,869
1,714

6,948 7.042 7. 166 7.265
1,679 1.679 1, 539 1. 554

7,367
1^59

7,475 7,578
1.459 1,459

7,697 7,836
1^59 1, 151

7, 987
1, 151

8, 140
951

8.284
951

8.420 8.529
876 876

8.00) 8, 151 8,336 8,415 8,b83 8,627 8,721 8,705 8,819 8.828 8.834 9,037 8.956 8.987 8.138 8.091 8^35 9.296 9.405

7.4B1
2,283

2

7

7, 526 7,719 7.724 7,728 7.740
2,281 2,387 2.503 2,329 2. 198

5 10 17 24 32
15 2fi 42 70 107

7,740
2, 156

39
154

7,745
2,129

47
203

50
10

7, 745
2, 138

54
253

50
10

7,745
2. 130

62
303

50
10

7. 745
2, 137

69
356

50
10

7. 745
2, 100

76
406

50
10

7,745
2, 101

83
460

50
10

7.745
2, 106

91
504

so
10

7,745
1.990

98
540

50
10
20

7,745
2, 045

105
563

50
10
20

7.745 7,745 7.745
2,051 2,052 1.902

113 120 127
582 599 615

50
10
20
40

50
10
20
40
94
94

9, 779

1.300
389

21%

50
10
20
40
94
94
20
40
40

8, 827 10. 142 10,288 10, 151 10. 086 10.099 10. 183 10,24« 10, 3110 10, 366 10.388 1B. 448 10. 50B 10,452 10. 538 10,6W I0.824 10. 797

1,300 1,300 1,300 1.300 1.302
376 507 571 268 15S

21% 22% 22% 18% 17%

1,327
51

16%

8,642
876

9.518

7,745
1.904

134
630

50
10
20
40
94
94
20
40
40

128
156
156
156
40

11/t57

1,334 1.334 1,334 1, 334 1, 334 1.334 1.334 1. 338 1, 339 1.345 I.S73 1. 390 1.439
143 M 139 88 17 167 184 . 25 107 30 154 " S '500

17% 18% 17% 18% 15% 17% 17% My. 16% 15% 18% 16% 20%

L&R-ML4/16
5/6/92 7:33 AM
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KEY OUTPUTS
Medium-High, Step 1

SylemLoad (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customeis (000's)

Net Eledric Plant (M$)
Net Conservation Assets

General Inflation Rate

1991 1W2 1993 1994 1995 U»6 1997 1998 1999 21MO 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5200.0

4,5
5195.5
4749.7

5423.0
13.3

5409.7
4945.5

5610.0
26.4

5583.6

5104.5

5792.0

46.1
5745.9
5252.9

5978,0
75.5

5902.5
5396.1

6180.0

119.8
6060.2

554U.3

6366.0

173.9
6192.1
5660.8

6557.0

236.8
6320.2
5777.9

6788.0
299.9

6488.1

5931.4

7018.0

361.0
6657.0

6085.8

7250.0

418.0
6832.0
6245.8

7480.0 7711.0 7931.0 8146.0 8384.0 8604.0 8814.0 9020.0 9233.0
472.0 524.1 575.2 622.4 659.2 684.6 710.1 734.4 758.0

7008.0 7186.9 7355.8 7523.( 7724.8 7919.4 8103.9 8285.6 8475.0
6406.7 6570.3 6724.7 6878.1 7062.0 7239.9 7408.6 7574.7 7747.8

1^20 1^49 1^68 1^89 1318 1352 1^86 1^18 1,452 1/185 1^18 1,554 1389 1.623 1,655 1^85 1,715 1,748 1,784 1«0

5945.7

16.1
6497.1

50.8
6803.5

106.1

7207.4

185.7
7574.7

301.0

8077.3

455.6
8940.1

699.7
9963.9

981.5
11006.3

1264.9
11819.9

1530.3
12555.1

1766.8

13312.7

1981.9
13935.6
2183.3

14640.0
2372.8

15344.9
2534.0

159983

2612.5
16627.9

2605.4

17321. 2 17&05. 8 18261.8

2598.9 2583.5 2563.1

5. 10% 5.10» 5.10% 5. 10% 5.101 5.10» 5.10% S.Wf. 5. 10% 5.10% 5. 10% 5. 10% 5.10% 5. 10% 5.10% 5. 10% 5. 10'!'. 5. 10% 5. 10% 5. 10%

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1910.8 1984. 0 2169. 6 2278. 6 2398.5 2553. 1 2739. 9 2937. 1 3204. 9 3494. 7 3863.3 4118.4 4568. 8 4867. 9 5288. 8 5737. 8 6259. 6 6736. 3 7265. 2 7853.8
1910.8 1887.7 19M.2 1962.7 19657 1990.9 2032.9 2073.5 2152.7 2233.5 2349.2 2382.9 2515.2 2549.8 2635.8 2720.8 2824.3 2891.8 2967.5 3052.3

31483.5

7.72%
2.50%

Ln
0^

Base Unit Cost (milla/kwh)
Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill (S)
Nominal

Real
NFV (9. 54% discount rate)

Customer Cost (M$)

45.7
43.5

48.5

43,9
49.5

42.7

50.7
41.6

52.5

40.9
55.3

41.0

58.0
41.0

61.7
41.4

65.4

41.8

70.6
42,9

73.4

42.5
79.4

43.7

82.4
43.2

87.8

43.7
92.7
44.0

98.7
44.5

103. 5 109. 5 115.7

44. 4 44. 7 45.0
45.9
45.9

4. 98%

-0. 11%

1566. 3 1589. 1 1711. 1 1768.4 1820.2 1888.4 1976. 6 2071.6 2206. 9 2353. 7 2545. 6 2650. 9 2874. 7 2999. 3 3195. 8 3405. 4 3649. 7 3854.4 4073. 1 4315.0
15663 ISlllo 1549. 0 1523. 2 1491.8 1472.6 1466. 5 1462. 5 1482.4 1504.3 1548.0 1533. 8 1582. 6 1571. 1 1592. 7 1614.8 1646. 7 1654. 7 1613. 7 1677.0

21449.9

2.8 3.3 3.3 3.2 4,1 -1.1 -5.3 -5.9 -4.2 -2.3 2.8 8.0 12. 9 16.0 31.7 44.8 71.1 90. 9 120. 4 149.9

Levelized Customer Coal (M$)

(30 years at a 9-54% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (MS)
NPV (9. 54% discount rate)

0.3 0. 6 1.0 1. 3 1.7 1.6 1. 1 0.5 0.0 -0. 2 0. 1 0. 9 2.2 3. 8 7. 1 11. 6 18.9 28. 2 40. 5 55.8
41.0

,.0 3. 5 8.0 14. 6 24. 1 37. 1 58. 5 83. 8 110.4 138.1 166.2 195. 8 226. 8 2S9. 4 291. 8 317.5 322. 2 326. 3 326. 9 324.6
976.3

Total Resource Cost (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

Power Planning 4/22/92 9:52 AM

1912.2 1988.1 2178.6 2294.5 2424.3 2591.9 2799. 5 3021.4 3315.3 3632.6 4029.5 4315. 1 4797.8 5131.2 5587.7 6066.9 6600.7 7090.8 7632. 5 8234.1
1912.2 1891. 7 1972.3 1976. 4 1986.9 2021. 1 2077. 1 2133. 0 2226. 9 2321.6 2450. 3 2496. 7 2641. 3 2687. 7 2784. 8 2876.9 2978. 2 3044. 0 3117. 6 320U.1

32500.7

7. 99%

2. 75%

45.9 45. 7 48.5 49. 5 50. 6 52.2 54. 9 57,5 61. 0 64. 5 69. 4 72. 0 77.7 80. 6 85. 7 90.4 95. 8 10C. 2 105. 7 111.4
45.9 43.4 43.9 42.6 41.5 407 40.7 40.6 41.0 41.2 42.2 41.7 42.8 42. 2 42. 7 42.8 43.2 430 43.2 43.3

4. 77%

-0. 31%

page! sdc Key Outputs - MI i Step 1 4/15



Ln
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PacifiCorp Electric Operations
3f4 RIM - Medium High Forecast
Mad-High Step 1

Averaae Meaawatta

RequlramentB
System Loads
Finn Sates

total

Resources

Existing Generation
Firm Purchases
D.S. Lost Opportunities (1)
D.S. Optk>nB(1)
Wind (1)
BPA Entitlamant (1)
CoGen(l)
CoGan(2)
CoGen 1 (1)
CoGen 1 (2)
i-aigeCT(l)
Large CC CT(1)
Wind (2)
Hunter 4 (1»
Large CT (2)
Medium CC CT(1)
Large CT (3)
WyodakZ(l)
Large CT (4)
Large CT(Jul|(1)
Large CT (Jul) (2)
Medium CT (1)
Small CT(1)
Small CT (2)
Small CT (Jut) (1)
Small CT (Jul) (2)
Small CT (Jul) (3)
Small CT (Jul» (4)
Small CT
Large CC CT
Large CC CT
Lwge CC CT
Large CC CT(Jul)
Large CC CT
Large CC CT
Large CC CT
Medium CC CT

total

Balanca

3/31/92 16:58

imuaaimisaiiasfiiaaziaasuaassmzmsiisiizsmamaas^am^^m^m
5.423
1,084

5, 610 5.782 5.97B 6. 180 6, 366 6,557 6.788 7.018 7.250
995 1,000 1.004 1,028 1,036 1.038 9B5 971 '946

7, 480 7, 711
946 ' 923

7, 931 8, 146
826 7&4

8, 384
722

8,604 8,814
635 635

6.517 6.605 6,782 6.982 7,208 7.402 7.595 7.773 7.9.9 B. 196 8,426 8,634 8,757 8.a<» 8. 106 9.239 9.44B

6,072 6, 126
612 632
3 7

10 19

6,301
675

13
33

6,294
682

22
54
30

80

6,337
554

33
B7
30

80
80
B5
85
31

6,283
535
44

130
30
26
80
80
85
85
31

175

6.344
566

55
182
30
65
80
80
85
85
31

175
30

31

6.280
558
67

233
30
65
80
80
85
85
31

175
30

31
64
31

6, 355
556

78
283

30
65
80
80
85
85
31

175
30

31
64
31

31
16
16
20

6,316
551
90

328
30
65
80
80
85
85
31

175
30

300
31
64
31

31
31
31
20

6,357
553
101
371

30
65
80
BO
85
85
31

175
30

300
31
64
31

31
31
31
20

6,296
542
113
411

30
65
80
80
85
85
31

175
30

300
31
64
31

192
31
31
31
20

6,351
538
124
451
30
65
80
so
85
85
31

175
30

300
31
64
31

192
31
31
31
20
a

a

B

8
8

8

8

6,282
540
134
488

30
65
80
80
85
85
31

175
30

300
31
64
31

192
31
31
31
20

8

8

175

6,355
479
144
515
30
65
60
so
85
85
31

175
30

300
31
64
31

192
31
31
31
20

a

8

175
175

6. 316
480
154
531
30
65
80
80
85
85
31

175
30

300
31
64
31

192
31
31
31
20

8

8

8

a

8

8

8

175
175
175

6,357
474
163
547

30
65
80
80
85
85
31

175
30

300
31
64
31

192
31
31
31
20

B

8

8

8

8

175
175
175
86

9, 020
691

6. 296
474
173
561

30
65
80
80
85
85
31

175
30

300
31
64
31

192
31
31
31
20

a

8

8

a

8

175
175
175
175
175

6.350
400
183
575
30
65
80
80
85
85
31

175
30

300
31
G4
31

192
31
31
31
20

8

8

8

8

8

8
a

175
175
175
175
175
175

2011

9. 233 9,453
583 5S3

9,611 9,816 10.036

6, 282
401
193
588

30
65
80
80
85
85
31

175
30

300
31
64
31

192
31
31
31
20

8

8

8
8

175
175
175
175
175
175
175
64

6.897 6,784 7.021 7, 162 7,403 7.584 708 7,928 8.U3 8.4<7 8.583

180 17S 22S 179 115 182 244 152 154 2S1 156

8, 787

153

8.913 9,069

156 169

9, 292 9,455 9,604 9.829 10,007 10.202

18S 216 155 217 191 167

L&R-MHStep 1 3/31 1 -
4/9/92 9:26 AM



PacNICorp Electrk: Operations
3f4 RIM - Medium High Forscast
Med-Hlgh Step 1

S'31/92 16:58

lSS21^^^ualISS12aSU^Zl^aalS^a2S!!a2!i^l2!!^22^8a^!!^l^S1^5^Cee2aiZ^!!^a^!!Sa2!iU! 2011

Ln
00

Requirements
System Loads
Firm Sales

total

Resources

Existing Generatton
Firm Purchasss
D. S. Lost Opportuntttoa (1)
D.S. Opttons(l)
Wind (1)
BPAEntWamant(l)
CoGan (1)
CoGen(2)
CoGen 1 (1)
CoGen 1 (2)
Large CT(1)
LargaCCCTfll
Wind (2)
Hunter 4(1)
Large CT (2)
Medium CC CT(1)
Large CT (3)
Wyodak2(1)
Large CT (4)
Large CT(Jul)fl)
LargeCT(Jul)(2)
Medium CT(1)
Small CT(1)
Small CT (2)
Small CT(Jul)(1)
Small CT (Jul) (2)
Small CT (Jul) (3)
Small CT (Jul) (4)
SnnallCT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)
Large CC CT
Large CC CT
Large CC CT
Medium CC CT

totd

7.299 7. 537 7.786 8.0M 8.305 8. 658 8.867 9, 171 8,479 9. 785 10,093 10. 385 10. 672 10.916 11.277 11. 55S 11.828 12, ^3 12.405
IS? 1'253 iSs 1:257 I^ISS 1:158 1^53 1:159 1. 109 1, 109 1. 109 1. W9 90B 809 ml 601 601 eci 528 526

8.332 1.652 8. 790 9, 043 9.215 9.4S4 9.717 10, 026 10.280 10. M8 10.894 11, 202 11. 294 11.481 11.787 11. 878 12, 156 12.430 12.63S 12, 931

7. 234 7, 508 7,683
2.229 2,323 2.422

4 9 18
12 24 44

7. 746
2.538

30
74
32

94

7, 750 7.754
2.443 2,323

46 62
130 204
32 32

34
94

100
100
156

94
94

100
100
156
250

7.766
2,554

78
294

32
1G4
94
84

100
100
156
250

32

156

7. 771
2, 559

95
383
32

164
84
94

100
100
156
250

32

156
128
156

7, 776
2,526

113
468

32
164
94
94

100
100
156
250

32

156
128
156

156

100

7,776
2. 518

130
545

32
164
94
94

100
100
156
250
32

400
156
128
156

156
156
156
100

7, 776
2.526

148
616

32
164
94
94

100
100
156
250

32
400
156
128
156

156
156
156
100

7,776
2. 524

165
684

32
164

94
94

100
100
156
250

32
400
156
12B
156
256
156
156
156
100
40
40

7.776
2.488

181
751

32
164
94
94

100
100
156
250

32
400
156
12B
156
256
156
156
156
100
40
40
40
40
40
40
40

7.776
2,493

198
812

32
164
94
94

100
100
156
250

32
400
156
128
1S6
256
156
156
156
100
40
40
40
40
40
40
40

250

7, 776
2, 364

214
856
32

164
94
94

100
100
156
250

32
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250

7,776
2,382

229
883

32
164

94
84

100
100
156
250

32
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250

7. 776
2.33B

245
909

32
164
94
94

100
100
156
250

32
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250

7,776
2.339

261
933

32
164

S4
94

100
100
156
250
32

400
156
12B
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250
250
250

7,776
2. 173

278
955

32
164
94
84

100
100
156
250

32
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250
25G
250
250

7,776
2,191

294
977

32
164
94
94

100
100
156
250

32
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250
250
250
250
250
128

9.479 8.885 10. 167 10.514 10.945 11. 169 11.870 12.271 12.600 13.399 13.496 13.914 14, 161 14.4B4 14.676 14.985 U.9a3 15,524 16.647 18.082

Ressrve Requirement
Total Company Reserve

Balance

(Resenre+Balancai/Requirement

1.300 1,300
-153 13
14% 15%

1.300
77

16%

1,319
152

16%

1,386 1,424
344 281
19% 10%

1.477 1,519 1.558
676 726 763
22% 22% 23%

1,664 1,664
1. 146 937
27% 24%

1,715
997

24%

1,745
1, 122
25%

1,782
1,230
26%

1.820 1.857 1.857 1,932 1,970 2.027
1.069 1.250 970 1, 162 1, 039 1. 124
25% 26% 23% 25% 24% 24%

L&R-MHStepl 3/31
4/&/92 9:26 AM
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PacifiCorp Electric Operations
3f4 RIM - Medkim High Forecast
Med-High Step 1

Summar Peak

Requirements
System Loads
Firm Sates

total

Reeourcee
Existing Gwieratton
Firm Purchases
O. S. Lost Oppoitunittes (1)
D. S. Opttons (1)
Wind (1)
BPA Entitlement (1)
CoGen(l)
CoGen(2)
CoGen 1 (1)
CoGenl (2)
Large CT (1)
Large CC CT(1)
Wind (2)
Hunter 4(1)
Laigs CT (2)
Medium pC CT (1)
Large CT (3)
Wyodak2(1)
Large CT (4)
Large CT(Jul){1)
Large CT (Ju(» (2)
Medium CT(1)
Small CT(1)
Small CT (2)
Small CT(Jui)(1)
Small CT (Jd) (2)
Small CT (Jul) (3)
Small CT(Jul)(4)
Small CT
Large CC GT
Large CC CT
Large CC CT
Largs CC CT (Jul)
Large CC CT
Large CC CT
Large CC CT
Medium CC CT

total

Reeerve RequinBment
Total Company Reserve

Balance
(Reserve+Balanca]i/Requirement

3^1/82 16:58

lS2iaaamilSS5m6USZugtl3a82SeS2aa2ee22!B;i2C!!12!!eS2ffl!Sa!<!Z2IB82m2SUi!

6,589 6.827
1.813 1.613

7. 061
1.617

7.302
1,619

7, 562
1, 714

7,802
1,679

8,046 8.369
1.679 1, 533

8,665
1, 554

8,965
1.453

9,261
1.459

9. 557
1,459

7.481 7,526
2,289 2,281
3 7

10 19

7. 719
2.387

13
35

7.724
2.503

21
59
20

94

7, 728
2, 329

32
105
20

94
84

100
100
156

7, 740
2. 198

43
167
20

94
94

100
1DO
156
250

7,740
2, 156

54
241

20

94
94

100
100
156
250
20

156

7,745
2, 129

66
314
20

&4
84

100
100
156
250
20

156
128
156

7, 745
2, 138

77
385

20

94
94

100
100
156
250

20

156
128
156

7,745
2. 130

89
452

20

94
84

100
100
156
250

20
400
156
12B
156

7,745
2, 137

100
515

20

94
94

100
100
156
250
20

400
156
128
156

156 156 156
156 156 156
156 156 156
100 100 100

7, 745 7.745
2, 100 2, 101

112 123
577 630
20 20

94
94

100
100
156
250

20
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40

94
94

100
100
156
250
20

400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

7.745
2, 106

133
693

20

84
84

100
100
156
250
20

400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250

7, 745
1, 990

144
735

20

94
94

100
100
156
250

20
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250

7,745
2,045

155
75a

20

94
84

100
100
156
250
20

400
156
128
156
256
156
158
156
100
40
40
40
40
40
40
40

250
250
250

7. 745
2.051

165
782
20

84
94

100
100
156
250

20
400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250
250

7. 745
2. 052

176
804

20

94
94

100
100
156
250

20
4CB
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250
250
250

7.745
1,902

186
825
20

94
94

100
100
156
250
20

400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250
250
250
250

2011

9.841 10, 117 10,426 10.710 10.961 11.246 11,487 11.770
1.258 1, 151 1, 151 951 951 876 876 876

8/102 8,440 8,678 8.921 0.276 9.481 S.725 9, 308 10.219 10.424 , 0.720 11. 016 11. 100 11, 288 11, 577 11.661 11.932 12, 122 , 2.363 12. 646

1,300 1,300
81 93

16% 17%

1,300
176

17%

1,319
181

17%

i,3ae
96

16%

1,424
57

16%

1,477
-20

15%

1,518
100

16%

1, 558
410
19%

1. 664
569

21%

1, 664
355
19%

1. 715
540

20%

1,745
539

21%

7,745
1,904

197
845
20

94
94

100
100
156
250
20

400
156
128
156
256
156
156
156
100
40
40
40
40
40
40
40

250
250
250
250
250
250
250
128

B.783 9.833 10. 154 10.42. 10,75B . 0.982 11. 182 1..528 12. 187 . 2.651 12.74D . 3.271 13,384 . 3,705 13.881 14.231 14,520 14.804 14.936 1S.347

1,782
655

22%

1, 820
495

20%

1, B57
712

22%

1,857
731

22%

1,832
750

22%

1.970 2,027
603 674
21% 21%

L&R-MHStepl 3/31 -3-
4/9  9:26 AM
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KEY OUTI-UTS
Mslium-High, Step 2

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales aftei Comaervation

Total Customem (OOO's)

Net Electric Plant (M$)
Net Conservation Afl sets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Eeal

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Custonier Bill ($)
Nominal

Real
NFV (9. 54% discount rate)

Customer Cost (M$)

Levelized Customei Cost (M$)

f30 years d( a 9S4% discount rate)
NPV (9. 54% discount rate)

Energy Senices Charge (MS)
NPV (9. 54% discount rate)

Total Resource Cost (M$)

Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mllla / KWh

Nominal

Real
Average Growth

Nominal

Real

Power Planning 4/22/92 9:53 AM

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

5200.0

4.5
5195.5
4749.7

5423.0

13.3
5409.7

4945.5

5610.0
26.4

5583,6
5104.5

5792.0

46.1
5745.9
5252.9

5978.0
75.5

5902.5
5396.1

6180.0

119.8
6060.2

5540.3

6366.0
ira.9

6192.1
5660.8

6557.0

23«.8
6320.2

5777.9

6788.0
299.9

6488.1
5931.4

7018.0

361.0
6657.0
6085.8

7250.0
418.0

6832.0

6245.8

7480.0
472.0

7008.0
6406.7

2003

7711.0

524.1
7186.9

6570.3

2004 2005 2006 2007

7931.0
575.2

7355.8
6724.7

8146.0

622.4
7523.6
6878.1

8384.0
659.2

7724.8
7062.0

8604.0

684.6
7919.4
7239.9

2008

8814.0

710.1
8103.9

7408.6

2009 2010

9020.0
7M.4

8285.6
7574.7

9233.0

758.0

8475.0

7747.8

1^20 1^49 1^68 1,289 U18 1352 1386 1^18 1,452 1/185 1^18 1,554 1389 1,623 1,655 1,685 1,715 1,748 1,784 1,820

5945.7
16.1

6497.1
50.8

6789.2
106.1

7111.0

185.7
74S2.5

301.0
8033.7

455.6
8885.5

699.7
9798.8

981.5
10745.6

1264.9
11634.3
1530.3

12619.8

1766.8
13548.8

1981.9

14301.0

2183.3
15053.0
2372.8

15698.0

2534.0
16340.8
2612.5

16973.0
2605.4

17705.7

2598.9
18343.0

2583.5

18722.1

250.1

5.10% 5.10% 5.10» 5.10% 5.10% 5.101 5.10% 5.101 5.10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10%

1910.8 1984.0 2169.4 2277.2 2377.8 2531.9 2728.6 2944.3 3223.5 3492.8 3889.2 4209.6 4603.6 4922.6 5410.6 5820.1 6337.8 6799.1 7336.3 7920.9
1910.8 1887.7 1964.0 1961.5 1948.8 1974.4 2024.5 2078.6 2165.3 2232.3 2365.0 2435.6 2534.3 2578.4 2696.5 2759.9 2859.5 2918.8 2996.6 3078,4

31644.3

7. 77%

2.54%

99. 9 104. 5 110. 6 116.7

45. 1 44. 9 45. 2 45.4
45.9 45. 7 48.5 49. 5 50.3 52.0 55. 0 58.2 62. 0 65.3 71. 1 75. 0 80.0 83.3 89.8 94.1
45.9 43. 5 43.9 42. 6 41.2 40. 6 40.8 41.1 41.7 41.8 43.2 43. 4 44. 0 43. 7 44. 8 44.6

5, 03%

-0. 07%

1566. 3 1589. 1 1710.9 1767. 3 1804. 5 1872. 7 1968. 4 2076. 7 2219. 8 2352. 3 2562. 7 2709. 6 2896. 6 3033. 0 3269. 4 3454. 3 3695. 3 3890. 3 4113. 0 4351.9
15663 1512. 0 1548.9 1522. 3 1479. 0 1460. 3 1460. 5 14*6. 1 1491. 0 1503. 4 1558. 4 1567. 7 1594. 6 1588. 7 1629. 4 1638. 0 1667. 3 1670. 1 1680. 0 1691.3

21543.2

2.8 3.3 3.3 3.2 4.1 -1.1 -5,3 -5.9 -4.2 -2.3 2.8 8.0 12.9 16.0 31.7 44.8 71,1 90. 9 120. 4 149.9

0.3 0. 6 1.0 1. 3 1. 7 1. 6 1. 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2.2 3. 8 7. 1 11.6 18.9 28.2 40. 5 55.8
41.0

1.0 3. 5. 8. 0 14. 6 24, 1 37. 1 58. 5 83.8 110. 4 138. 1 166. 2 195, 8 226. 8 259. 4 291. 8 317. 5 322. 2 326. 3 326. 9 324.6
976.3

1912.2 1988.1 2178.4 2293.1 2403.7 2570.6 2788.2 3028.6 3334,0 3630.6 4055.5 4406.3 4832.6 5185.9 5709.5 6149.2 6678.9 7153.6 7703.6 8301.2
1912. 2 1891. 7 1972. 1 1975. 2 1970. 0 2004. 6 2068. 7 2138. 1 2239. 5 2320. 4 2466. 1 2549. 4 2660. 4 2716. 3 2845. 5 2916. 0 3013. 4 3071. 0 3146. 6 3226.2

32661.5

8, 03%

2. 79%

45. 9 45. 7 48. 5 49. 4 50. 2 51. 8 54. 7 57. 7 61. 3 64. 4 69. 8 73. 6 78.3 81.4 87. 5 91.6 96. 9 101. 1 106. 6 112.3
45. 9 43, 4 43. 9 42. 6 41. 1 40, 4 40. 6 40. 7 41. 2 41.2 42. 5 42. 6 43. 1 42. 7 43. 6 43. 4 43. 7 43. 4 43, 6 43.6

4,82%
-0. 27%

page! sdc Key Outputs-Mil Step 2 4/17
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PaclflCorp Electrte Operations
4/1 RIM. Medium High Forecast
Madlum-HlghStapa

Averaaa Maoawatta

Requirements
System Loada
Firm Sates

total

Resources
Existing Genaration
Firm Purchases
O. S. Lost QppcwtumUBE fl)
O. S. Optuna (1)
BPA Entittemont (1)
Geolhermal-PUct (1)
Wind-Pltat (1)
CoGan (1)
CoGen (2)
CoGen 1 (t)
CoGen 1 (2)
SmallCT(JiJ^(l)
Small CT (Jul) (2)
Small CT (Jul) (3)
Large CC CT (1)
Wyodak2(l)
Large GT (1)
Larga CT (2»
Small CT(1»
Larga CT (3)
Small CT (Jul) (4)
Large CT (4)
Hunter 4(1)
Large CC CT(Jul)(1)
Large CT (5)
Large CT (6)
LarfCTIT)
Medium CT(tt
Medium CT
SffiallCT
Small CT
Largs CC CT
Large CC CT
Large CC CT
Large CC CT
Largs CC CT
LargsCCCTfJuft

total

Balance

4/1/92 1022

Iffltg 19S3 J Mj lp96 ISSfi 1997 J^afi ^333 2QCQ 2I1SU. 2022 2003 2QSil 2SK15 2QS2S 2022 2Qfl& 2203 2Q1Q 2011

5, 423
1,094

5. 610
835

5, 792
1, 000

5,978 6. 1BO 6,366
1.004 1,028 1.036

6. 557
1. 038

6.788
9B5

7,018
971

7, 250
846

7,480
946

7, 711
923

7,931
826

8, 146
754

8, 384
722

8, 604
635

B.B14
635

9,020
591

8,233 9,453
583 583

6.517 6.605 6.792 6.S82 7.208 7.402 7.695 7,773 7.989 8, 186 8,426 8,634 8.757 8,900 9, 106 9,238 9,449 9,611 9,B16 10,036

6.073
612

3

10

6. 126
632

7

19

6. 301
6/5

13
33

6. 294 6,337 6,283
682 554 535
22 33 44
54 B7 130

26

so
80

5

60
80
as
85

4

4

4

22
80
BO
85
B5

B

a

a

175

6, 344
566

55
182
65

38
so
BO
85
85

8

a

8

175

31
31

6,280
558

67
23S

65
45
42
80
BO
85
as

B

175

31
4

6,355
556
78

283
65
80
58
80
80
85
85

8

8

B

175

31
31
8

31

6,316
551

90
32B

65
135
73
60
80
85
85

8

8

8

t75
192
31
31

8

31
8

31

6.357
553
101
371

65
135
83
80
80
85
85

8

a

8

175
192

31
31

8

31
8

31

6.296
542
113
411

65
135
83
80
80
85
85

8

175
192

31
31

8

31
8

31

175
31
31
31
20

6. 351
538
124
451

65
135
83
BO
80
85
85

8

8

a

175
isa

31
31

8

31
a

3t

175
31
31
31
20
20

6,282
540
134
468

65
135
83
80
80
85
B5

175
192

31
31

8

31
B

31
300
175
31
31
31
20
20

6, 355
479
144
515

65
135
83
80
ao
85
35

a

fl
8

175
192

31
31

8

31
8

31
300
175
31
31
31
20
20

8

8

e,3i6
480
154
531

65
135
83
60
80
85
85

8

8

8

175
192
31
31

8

31
8

31
300
175
31
31
31
20
20

8

8

175

6.357
474
163
547

65
135

83
80
80
85
85

B

a

B

175
192

31
31

B

31
B

31
300
175
31
31
31
20
20

8

3

175
175

6,697

1BO

6, 784

179

7, 021

229

7.211 7.358 7. 569 7.840 7,925 8. 155 8.420 8, 814

228 150 167 245 151 166 224 1BS

B, 795

161

3,917 9. 19B

160 29B

9, 262

156

9^25 S.661

185 212

6,296
474
173
561

65
135
83
BO
80
85
85

8

8

8

175
192

31
31

a

St
8

31
300
175

31
31
31
20
20

175
175
175

9,799

187

6.350
400
183
575

65
135
83
80
80
B5
85

8

8

B

175
192
31
31

a

31
8

31
300
175
31
31
31
20
30

8

8

175
175
175
175

6,282
401
193
5B8

65
13S
83
80
80
as
85
8

175
192

31
31

8

31
a

31
300
175
31
31
31
20
20

8

8

175
175
175
175
175

9,377 10, 197

161 1S1

L4R-MHSt8p24/1 4/13/92 10:35 AM
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PacifiCorp Electric Operations
4/1 RIM - Medium High Forecast
Medlum-High Step 2

Requirements
System Loads
Firm Sates

tcrtai

Resources

Existing Generatfon
Firm Purchases
D. S. Lost Opportunities (11
D. S. Opttons(l)
BPA Entitlement (1j
Geotherinat-Pilot(l)
Wlnd-Pitot (1)
CoGen (1)
CoGen(2)
CoGen 1 (1)
CoGenl(2)
Small CT(Jut)(1)
Small CT (Jul) (21
Small CT (Jul) (3)
Large CC CT (1}
Wyodah 2 (1)
Large CT(1)
Large CT (2)
Small CT(t)
Large CT (3)
Small CT(Jut»(4)
Large CT (4)
Hunter 4 {\\
Large CC CT (Jut) (1)
Laige CT (Sl
Large CT (6)
La(geCT(?l
Medium CT(1)
Medium CT
Small CT
SmaUGT
Large CC CT
Large CC CT
Lacga CC CT
Large CC CT
Large CC CT
LaiflB CC CT (Jul)

total

Reserve Requirement
Total Company Reserve

Balance

(Reserve+ Balancaji/Requirament

4/1/92 10^2

isaz lasa .isa .1225 isss isa wa las saaa saai zsaz am 2004 zoos asss 2007 essa znoa 2010 zau

7.055
1. 277

7,299
1,253

7.537 7.788 8,056
1. 253 1.257 1, 159

8,305
1. 159

8.5&8
1. 159

B, &87
1, 159

9,171
1, 109

9,478
1. 109

9,785 10,093
1. 109 1, 109

10. 385
909

10.672
809

10,986 11,277
801 601

11. 555
601

11.829 12. 113 12,405
601 526 526

8,332 8,552 8,790 9,043 9,215 9,464 9,717 10,026 10.280 10,588 10,894 11,202 11,294 11,481 11,787 11,878 12. 156 12.430 12,639 12,931

7,234
2.229

4

12

7,508 7,683 7,746 7,750
2, 323 2,422 2, 538 2,443

9 1& 30 46
24 44 74 130

94
94

94
94

100
100

7,754
2. 323

62
204

1B
84
34

100
100
40
40
40

250

7,766
2,5S4

78
294
164

39
94
94

100
100
40
40
40

250

156
156

7,771
2. 559

95
383
164
50
39
94
94

100
100
40
40
40

250

156
156
40

156

7,776
2, 526

113
468
164
100
55
94
94

100
100
40
40
40

250

156
156
40

156
40

156

7,776
2. 518

130
545
164
150

71
94
94

100
100
40
40
40

2&0
256
156
156
40

156
40

156

7. 776
2, 526

148
616
164
150
87
34
84

100
100
40
40
40

250
256
158
156
40

156
40

156

7, 776
2. 524

165
684
164
150
87
S4
94

100
100
40
40
40

250
256
156
156
40

156
40

156

250
156
156
156
100

7,776
2.488

181
751
164
150
87
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156

250
156
156
156
100
100

7, 776
2,493

198
812
164
150
87
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
25Q
156
156
156
100
100

7, 776
2,364

214
856
164
150
87
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

7,776
2.382

229
883
164
150
87
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100

AO
40

250

7, 776
2,338

245
909
164
150
87
94
94

100
100
40
40
40

250
256
156
156
40

156
40

15S
400
250
156
156
156
100
100
40
40

250
250

7,776
2.339

261
933
164
15Q
87
94
94

100
100
40
40
4(1

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

250
250
250

7, 776
2, 173

278
955
164
150
87
94
94

100
100
40
40
40

250
256
156
156
40

155
40

156
400
250
156
156
156
100
100
40
40

250
250
250
250

7. 776
2. 181

294
977
164
150
87
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

250
250
250
250
250

S.479 9, 865 10. 167 10, 577 10, 757 11. 117 11. 966 12. 329 12. 665 13.073 13. 185 14, 086 14, 233 14, 715 14. 727 15, 037 15,285 15, 576 15. 699 16. 005

1.300 1.300 1,300 1,328 1,358 1,416 1,491 1,528 1.567 1,615 l,61& 1,741 1.756 1,816 1,528 1.B65 1.903 1.940 1.978 2. 015
-153 13 77 206 1&4 237 758 775 817 869 673 1. 143 1, 183 1.419 1. 113 1.294 1.226 1.206 1.082 1.059
14% 15% 16% 17% 17% 17% S3% 23% 23% 23^ 21% 26% 26% 28'>/» 25% 27% 26% 25% 24% 24%

L&R-MH Step 24/1 4/13/92 10:35 AM
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PacHICorp Electrto Operattons
4/1 RIM - Medium Hlflh Forecast
Medium-High Step 2

SufnmerPsah

Requirements
System Loads
Finn Sales

lotal

Resources

Existing Genefaibn
Firm Purchases
D. S. Lost Opportunities (1)
D.S. Options tn
BPA Entitlement (1)
Geothermal-Pilot (1)
Wind-Pltotfll
CoGend)
CoGen(2)
CoGen 1 (1)
CoGsnl (2)
Small CT(Jut)(l)
Small CT (Jul) (2)
Small CT (Jul) (3)
Largo CC CT (1)
Wyodak2(1)
Large CT(1>
Large CT (2)
Small CT (1)
Large CT (3)
Small CT (Jul) (4)
Large CT (4)
Hunter 4(1)
Large CC CT(Jul)(1)
Largs CT (5)
Large CT (6)
Large CT (7)
Medium CT (1)
Medium CT
SrnallCT
Small CT
Large CC CT
Large CC CT
Largo CC CT
Larga CC CT
Laige CC CT
Large CC CT IJuV)

lOtal

Reserve Raqulrsment
Total Company Raeerva

Balance

(Beserve+BalanceyRequ irement

4/1/ae io£2

1992 1993 1334 1995 ISgg 1S2Z 1336 1999 2QQQ 2001 2^ 2003 22S4 SiQ5 2QQS 20Q7 2QQ& 2023 2&1? 2flU

6,589
1,813

6.827
1.613

7.061
1.617

7. 302
1,619

7, 562
1,714

7,602
1, 679

fl,046
1,679

6.369
1,539

8, 665
1.554

8,965 8,381
1.459 1.4S9

9, 557
1.459

9,841 10, 117 10,426 10,710 10,981 11,246 11,487 11,770
1. 259 1. 151 1. 1 51 951 951 876 976 876

8,402 8,440 8,678 8,921 9,276 9,481 9,725 8.908 10,219 10,424 10,720 11.016 11, 100 11.268 11, 577 11.661 11.932 12, 122 12, 363 12.646

7.481
2,289

3

10

7,526
2.281

7

19

7.719
2. 387

13
35

7, 724
2.503

21
59

94
94

7.728
2.329

32
105

94
94

100
100
40
40
40

7.740
2, tSS

43
167

10
S4
M

100
100
40
40
40

250

7,740
2, 156

54
241

25
94
S4

100
100
40
40
40

250

156
156

7.745
2. 12&

66
314

50
25
34
94

100
100
40
40
40

250

156
156
40

156
40

7, 745
2, 138

77
385

100
35
84
94

100
100
40
40
40

250

156
156
40

156
40

1S6

7,745
2, 130

B9
452

150
45
94
M

100
100
40
40
40

250
256
156
156
40

156
40

156

7,745
2, 137

100
515

150
55
84
94

100
100
40
40
40

250
256
156
156
40

156
40

156

250

7,745
2, 100

112
577

150
55
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156

250
156
156
156
100

7.745
2, 101

123
638

150
55
94
94

100
100
40
40
40

250
256
156
156
40

158
40

156

250
156
t56
156
100
100

7,745
2. 106

133
693

150
55
84
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
15S
156
100
100

7,745
1,990

144
735

150
55
&4
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

7, 745
2,04S

155
758

150
55
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

250

7.745
2,051

165
782

150
55
84
84

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

250
250

7. 745
2.052

176
804

150
55
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

250
250
2SO

7.745
1. 902

1B6
B25

150
55
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

250
250
250
250

7.745
1.904

197
845

150
55
94
94

100
100
40
40
40

250
256
156
156
40

156
40

156
400
250
156
156
156
100
100
40
40

250
2&0
250
250
250
250

9.783 9,833 10, 154 10.495 10.702 10,916 11.2B7 11,635 11,942 12,329 12,671 13.274 13,447 13.91B 13,934 14,274 14.563 14,847 14,379 15,512

1,300 t, 3QO 1.300 1.328 1. 358 1,415 1,491 1, 5?8 1, 567
B1 93 176 246 6B 19 71 199 156

16% 17% 17% 18% 15% 15% 16% 17% 17%

1,615 1.618 1,741 1,756 1,816 1,828 1,Be5 1.903 1,840 1.978 2,015
299 333 51 B 592 835 530 747 729 785 638 850
18% 1B% 20% 21% 24% 20% 22% 22% 22% 21'K> 23%

L&R-MM Step 24/1 4/13/S3 )0:35AM
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Medium-High Forecast, Step 3
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KEY OUTPUTS
Medium-Hi^k, Step 3

System Load tMWa)
Total Conservation

System Load net of Conservation
Energy Salea after Conaervation

Total Custoawrt (OOO'ri

NdEledricDanl IM$>
Net Coiuervation Asset*

1991 1992 1993 1994

5200.0

4.5
5195.5
4749.7

5423.0
13.3

5409.7
4945.5

5(10.0 5792.0
26.4 46.1

5583.6 57t5.9
5104.5 5252.9

1995

5978.0
75.5

59B2.5
53».)

1996 1997 1998 1999 2tMM» 2001 2002 2003 2004 2005 2006 2007 2008 2009

6180,0

119.8
HW>.2
5540.3

6366.0

173.9

61921
5660.8

6557. 0 6788.0

236.8 299.9
6320.2 6488.1
5777.9 5931.4

7B18.0
361.0

6657.0
6085.8

725U.O
4)8.0

6832.0

6245.8

7480.0
472.0

7008.0

6406.7

7711.0
524.1

7186.9

65703

7931.»
575.2

7355.8
6724.7

8146.0
622.4

7523.6
6878.1

83M.O
659.2

7724.8
7062.0

8604.0

684.6
7919.4
7239.9

8814.0
710.1

8103.9

7408.6

9020.0

734.4
8285.6

7574.7

2010

9233.0

758.0
8475.0
7747.8

1^20 1,249 1^68 1^89 1318 1352 1386 1/118 1,452 l/t85 138 1,554 1^89 1,623 1,655 1^85 1,715 1.748 1,784 I32B

5M5.7
16.1

M97.1
S0.8

6789.2 7111.0
106. 1 185.7

7482.5
301^

7983.9
455.6

8695.1
699.7

9469.5 10331.6
981. 5 1264.9

11130.8

153C.3
11768.8

1766.8
1S26.5

1981.9
12957.6

2183.3
13694.0

2372.8
14450.8

2534.0
15232.4

2612.5
16079.6

2605.4
16903.8
2598.9

17618.0
2583.5

18098.8
2563.1

General Inflation Rate 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5, 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5, 10% 5. 10% 5. 10%

Operating Revenues (M$l
Mominal

R<al
NFV (9. 54% discount rare)

Average Growth
Nominal

Real

1910.8 1984.0 2169.4 2277.2 2377.8 2531.2 2726.2 2940.2 32U.U 3176.3 3810.7 1127.0 4477.2 4778.3 5212.7 5681.0 6237.3 6719.2 7277.6 7877.4
1910.8 1887.7 1964.0 1961.5 1948.8 1973.9 2U22.8 21)75.7 2161.5 2221.8 2317.3 2387.8 24M.8 2502.9 2597.9 2693.9 28K.2 2884.5 2972.6 3061.5

31331.9

7.74%
2.51%

 

00

Base Unit Coat (milla/kwbt

NoKunal

Real
Average Growth

Nominal

Bul

Avenge Customer Sill ($»
Nominal

Rul
NPV <9. 54% discount rate)

45.9 4S.7 48.5 49.5 50.3 52.0 55.0 58.1 61.9 65.0 tS.t, 73.5 77.8 80.9 86.5 91.8 98.3 103.3 109.7 116.1
45.9 43.5 43.9 42.6 41.2 40.6 40.8 41.0 41.6 41.6 12.4 42.5 42.8 42.4 43. 1 43.5 44.4 44.3 44.8 45.1

5. 00%

-0.09%

15663 1M9. 1 1710. 9 1767. 3 1804. 5 1872. 2 1966. 7 2073. 8 2215. 9 2341. 3 2511. 0 2656. 4 2817. 1 2944. 1 3149. 8 3371. 7 3636. 7 3844. 6 4080. 0 4328.0

15W.3 1512.0 1548.9 1522.3 1479.0 1460.0 1459.2 1464.0 1488.4 14963 1526.9 1597.0 1550.8 1542.1 1569.8 1598.8 1640.8 1650.5 1666.5 1682.0
21351.1

Customer Cost (M$) 2. 8 3. 3 3. 3 3. 2 4. 1 -1. 1 -S3 -5.9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90. 9 120. 4 U9.9

LeveUzed Customer Cost (M$)

(30 years at a 9£4% discount rate)
NFV (9. 54% discount rate)

Enfit&yServicw Charge (M$>
NPV (9. 54% discount rate)

0.3 0. 6 1.0 1.3 1. 7 1. 6 1. 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28.2 40. 5 55.8

41.0

1. 0 3. 5 8. U U. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226, 8 259. 4 291. 8 3)7. 5 322. 2 326. 3 326. 9 324.6

976,3

Total RCBOUKC Cost (M$>

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Itol
Milk / KWh

Nominal

Real
Average Growth

Nominal

Knl

1912.2 1988.1 2178.4 2293.1 2403.7 2570.0 2785.8 3024,5 3328.4 3614.2 3977.0 0237 4706.2 5041.6 5511,6 6010.1 6578.4 70737 7644.9 8257.8
1912. 2 1891. 7 1972. 1 1975. 2 1970. 0 2004. 1 2067. 0 2135. 2 2235, 7 2309. 9 2418. 4 2501. 7 2590. 8 2640. 8 2746. 9 2850. 0 2%». l 3U36. 7 3122, 7 3209.3

32349.1

8. 00%

2.76%

45.9 45.7 485 49.4 50.2 51.8 54. 6 57.6 61.2 64. 1 68.5 722 76.2 7!). 2 IU.5 89.5 05.5 99.9 105.8 111.7
45. 9 43. 4 43, 9 42, 6 41. 1 40.4  . 5 40. 7 41. 1 41. 0 41. 7 418 42. 0 41. 5 42. 1 42. 4 43. 1 429 43. 2 43.4

4.79%

-0. 30%

Power I'lanning 4/22/"»2 9:53 AM page I sdc Key C)ulpu(s-Mil Step? 4/17



PacNiCoip Eledik; CperatlunB
3f4 RIM - Medkim High Forecast
Med-Hlgti Step 3

Auaraoa Maaawatta

Requlremonts
System Loada
Firm Sates

totaf

Heeourcee
Existing Genetailion
Flm Purchaser
D.S. Lost Opportunhtoa (1)
O.S. Opttont (1)
BPA Entlttemant (it
Geothwmal-Plot(l)
Wind-Pltot (1)
CoGen (11
CoGan(2)
CoGon 1 (1)
CoGen 1 (2)
SmaltCT(Jutt(1|

g^ SmaUCTfJut»(^
W Small CT(Jul)(3t

Laige CC CT (1)
Large CT(1»
Large CT (2)
Small CT(1)
Small CT(2(
Small CT<3}
Medium CT (I)
Medium CT (2->
La(gaCCCT(g
La>ga CC CT (3)
Large CC CT (4)
Large CC CT
lags CC CT
Larga CC CT (Jul|
Small CT
Large CC CT(Ju|[
LWQB CC CT (Ju^
Laffle CC CT
WyodakZ
Medium CTfJuQ

total

Balance

4/1/92 1134

uaz iaaa laai uas Mas uaz laaa isaa am am aaE am zssii zsss aaa ssi za" ao sau eau

S. 423
1. 094

5,B10
895

5,792
1. 000

5, 878
1,004

8. 1 BO
1, 028

6,366
1, 036

6.557
t, fl3S

6,788
88S

7, 018
971

7, 250
&48

7.480
846

7. 711
923

7. 83 f
826

8, 146
7S4

fl.384
722

8,604
63S

8^14
635

a,020
581

9. 233
S83

6,072 6, 126
612 632
3 7

10 18

6.301
675

13
33

6. 2&4
682
22
54

w

80

6.337
554
33
S7

5

ao
BO
85
85
4

4

4

6.2B3
535
44

130
26

22
80
BO
65
85

a

a

8

175

6,344
566

55
182
65

38
BO
ao
85
B5

a

&

8

175
31
31

6.2BO
558
67

£33
65
46
42
BO
BO
as
B5

B

8

B

175
31
31
a

8

8

20

6.355
556

7B
283

65
80
68
ao
80
fi5
85

8

e

8

175
31
31

8

8

8

20
20

6, 316
551
80

328
65

135
73
BO
BO
8S
85

B

8

a

175
31
31

a

a

a

20
20

175

6.357
553
10)
371
ss

t35
83
ao
80
8S
85

a

B

8

175
31
3t

8

8

8

20
20

175
175

6.296
542
113
411

65
135

B3
BO
60
85
85

a

8

B

175
31
31

8

8

e

20
20

17S
175
175

6.3S1
536
124
451
65

13&
83
80
80
B5
85

8

fl
B

us
31
31

8

e

fl
20
20

175
175
17S

6.2B2
540
134
4B8

65
135
83
80
80
85
85
8

8

8

175
3t
31

a

8

8

20
20

1?5
175
175
175

6.355
479
144
S15
65

135
83
80
80
85
B5

8

8

8

175
31
31

a

8

8

20
20

175
175
175
175
17S

6.316
4BO
154
531

65
135

B3
BO
80
as
85
8

a

8

1?5
3»
31
8

8

B

20
20

175
175
17S
175
175
88
a

6.3S7
474
163
547
65

135
B3
80
BO
B5
as

8

8

a

175
31
31

B

fi
8

20
20

17S
175
175
175
175
175

a

BS

6, 296
474
173
561

65
135

83
80
BO
B5
85

8

8

8

175
31
31

8

8

8

20
20

175
175
175
(75
175
175

8

175
88

6,350
400
183
575

65
135
83
80
80
85
8S
fl
a

B

175
31
31

a

8

a

20
20

175
175
175
175
175
175

B

175
175
175

9,453
583

6.517 6.605 6,792 6.982 7.208 7.402 7, 595 7,773 7,989 8. 196 8.426 8.634 8.757 8.900 9. 108 9,239 9,449 9.61) 9, B16 10,036

6.2B2
401
133
588

65
135
83
60
80
85
85

8

8

a

175
31
31
8

B

8

20
20

175
175
175
175
175
175

8

175
175
175
192

10

6.687 6.784

1BO 179

7,021

229

7.211 7, 358 7,569

22S 150 167

7.840 7.325 8. 140 8,389 8,670

245 152 151 192 243

8,825

131

8.927 9,083 9,306 9.390

170 183 200 151

9,626 9,764

177 152

10,029 10. 1B7

213 151

L&R-MHS[8p3-t/l
AiWQ2 9:32 AM
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PacUCorp Elftdfk! Operattone
a4 HtM - Medium High Forecast
Mod High Sop S

 

ityPBak

R»qul(wnant»
System Loada
Firm Sates

totai

Reeourcatf
Existing Gsnafaiton
Firm Puichaaea
D.S. Loat Opponuntlies ())
D. S. Cpttona (1)
BPA Eniittwnem (D
GefKhemial-PUQt {l\
Wind-Pltot (1)
CoGen(l)
CoG&nt2)
CoGsnlQt
CoGan 1 (2)
Small CT(Jut)(1)
SmallCT(Jut)(2)
Small CT(Jul) (3>
Large CC CT (1)
Large CT())
LatflaCT(2)
Small CT(1)
SmsdlCT(2)
Small CT (3)
Medium CTO)
Medium CT(2t
Large CC CT (2)
LafflB CC CT (^
LatgsCGCT<4)
LarflB CC CT
LafgaCCCT
Largs CC CT (JuQ
Small CT
Large CC CT(Jul}
LargBCCCTfJul)
Large CC C7
WyodakZ
Medium CT (Jul)

total

Reeafve nequlrament
Tolal Company Fleeflfve

Balance

(Resenw+ Balaneeyftaqukemant

4/1/92 11:34

USE jaaa isai uas laaa isa; isa laaa zaaa am 2002 saaa em sacs zciifi iaa 2cm zaaa eau eau

7.0S5
1. 277

7,299
1. 253

7. S37
1.253

7.7B6
1. 257

8,056
1, 159

8,305
1. 159

8. 558 fl. 867 9. 171 9. 478 9. 785 10, 093 10. 385
1, 159 1. 158 1, 103 1, 106 1, 109 1. 109 909

10, 672 10. 986 11, 277 11, 555 11.829
B09 801 601 601 601

12, 113
526

7,234
2,229

4

12

7.60S 7.603
2,323 2.422

9 IS
24 44

7, 746
2. 538

30
74

94
94

7. 750
2,443

46
130

94
&4

100
100

7, 7M
2, 323

82
ao4

16
94
94

100
100
40
40
40

250

7, 766
2. 554

78
23<l
164

39
84
84

100
100
40
40
40

250
156
156

7. 771
2. S53

95
363
164
50
39
84
84

100
100
40
40
40

250
IS6
156
40
40
4Q

100

7. 776
2. 526

1)3
468
164
100

55
94
&4

100
100
40
40
40

250
156
156
40
40
40

100
100

7,776
2, 518

130
545
164
150

71
&4
84

100
100
40
40
40

250
156
156
40
40
40

100
100
250

7. 776
2. 526

148
616
164
150
B7
S4
84

100
100
40
4Q
40

250
158
156
40
40
40

100
100
250
250

?,7?6
2, 524

165
684
164
ISO
87
94
84

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250

7,T76
2,48fi

181
751
164
150
67
34
34

100
100
40
40
40

250
1S6
156
40
40
40

100
100
250
250
25Q

7.776
2,483

198
812
164
150
87
fl4
94

100
100
40
40
4G

250
1S6
166
40
40
40

100
100
250
250
250
250

7,776
2,364

214
856
164
150
87
84
&4

100
100
40
40
40

250
156
158
40
40
40

\w
100
250
250
250
250
250

7,776
2.382

229
883
164
150
87
84
84

100
100
40
40
40

250
156
156
40
40
40

100
10Q
250
250
250
250
250

40

7. 776
2,338

245
909
164
150
87
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

7. 776
2,339

261
833
164
150
87
84
34

100
100
40
40
w

250
156
156
40
40
40

100
100
250
250
250
zso
250
250
40

25Q

7, 776
2. 173

276
955
164
150
87
94
34

100
10Q
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250

40
250
250
250

9,478

1, 300
-153
u%

12.4&5
526

8.332 8,852 1,780 8. 043 B.215 8.464 8, 71' 10.028 10, 2«0 I0.8M 10.884 It.ai 11.294 II/IS1 H. 7B7 1I,>78 I2. 168 12.430 12.639 12. 331

7. 776
2, 191

294
977
164
150

B7
94
94

100
loa
40
40
4D

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

250
250
250
256

9.865 10, 167 10.577 10.757 11, 117 11,966 12.353 12, 593 12.995 13.35? 13,690 -13.737 14,069 14. 251 14. 351 14, 593 14, 830 1&.263 15. 575

1,300 1.300
13 77

1&% 16%

1,328
206
17%

1,358
184

17%

1.416
237
17%

1.491
758

23%

1,532
796

23%

1,556
75S

22%

1,604
803

23%

1,644
820

23%

1,681
B07

22%

1.601
762

22%

1, 719
870

23%

1. 756
70S

21%

1. 762
711

21%

1,800
643

20%

1.837
623

20%

1.912 1.951
7)2 694

21% 20%

L&R - MHSl&p 3 AH -2. 4/9/9^ 9:32 AM



PacUiCorp Elactfte OpB fattons

^4 RIM - Medhjm High Forecasi
Med-Hlgh Step 3

Avaraaa MBaawatts

Raqutremente
System Loads
Firm Sates

total

4/1/92 1134

iso? isaa las* .1935 iaas isaz lass isas fflfffl aid axe 2203 2Qfa 2ffi& £iiofi zooz ZQQB 2003 2fliii 2011

5,423 5,610
1, 034 985

&. 792
1,000

5, 978 8, 160 6,368
1. 004 1.028 1, 006

6. 5S7
1,038

6.7B8
965

7, 018
871

7, 250
646

7<4ao
848

7, 711
823

7, 931
526

a. i46
754

8,384
722

8, 604
635

8. 814
635

9.020
591

9.233
5B3

9,453
583

6.517 6.605 6.792 6.982 7.20B 7,402 7.53S 7, 773 7.363 3, 196 fi/436 8,634 8, 757 B,900 9, 106 9,239 9,449 9.611 9,816 10.036

0^
tfl

Reeourcw

Existing Genaratinn
Firm Puichaees
t>. S. Lost CtyortunlltoB (1)
D.S. Opttona (1)
BPAEntlttamwt^)
(aaoihermal-Plol (1)
Wlnd-Pllot (1)
CoGen (1)
CoG«in(2t
CoGen 1 (1)
CoGen t(2|
Small CT (Jul) (1)
Smart CT(Jui)(3>
Small CT (Jutj (3)
LaigeCCCT(lt
Larflft CT (1)
Large CT (2)
Small CT (1)
SmailCT(2)
Small CT (3)
Medium CT(1)
MBdiumCT(2)
LaffleCCCTtq
Large CC CT (3)
Large CC CT(4)
Larga CC CT
Large CC CT
Large CC CT (Jul)
Small CT
Large CC CT (Jul|
Large CC CT (Jul)
Large CC CT
WyodakZ
Medium CT(Jul>

total

Balance

6.072 6, 126
612 632
3 7

W 18

6,301
675

13
33

6.294 6.S37 6,293
682 554 535
22 33 44
54 87 130

S6

80
80

5

80
80
B5
85
4

4

4

22
BO
80
85
B5
8

B

8

175

6.344
566

55
1BZ

65

38
80
80
B5
65

B

It
B

175
31
31

6^80
558

67
233

65
45
42
80
BO
85
85

a

a

8

17S
31
31

e

8

8

20

6.355
556
78

283
65
90
58
BO
BO
85
85

B

8

8

175
31
31

9

8

8

20
20

6. 316
5S1
90

328
65

135
73
80
BO
85
85
a

8

8

175
31
31
8

8

B

20
20

175

6,357
553
101
371

65
135

B3
80
80
as
8S
8

8

B

175
31
31
8

8

8

20
20

175
175

6.296
542
113
41t

65
t35
83
80
ao
as
as
8

a

a

175
31
31

8

B

8

20
20

175
175
175

6.351
538
124
451

6S
t3S

B3
flO
80
85
as

8

tt
a

175
31
31
8

B

B

20
20

175
175
17S

6.282
540
134
488

65
135
83
fiO
ao
85
B5

8

8

8

175
31
31

s

8

8

20
20

175
175
175
175

6.355
478
144
51&

65
135
83
80
80
85
B5
fl
B

8

175
3t
31
8

B

8

20
20

175
175
175
175
175

6.316
4BO
154
531

65
135

B3
ao
80
as
85
a

8

a

175
31
31

B

8

fl
20
20

175
175
175
175
175
88

a

6.357
*74
163
547

65
135
63
ao
80
65
85

B

8

8

175
3t
31

8

8

8

20
20

175
175
175
175
175
175

8

8B

6,697 6.784

180 179

7,021

229

7,211 7.358 7, 568

228 150 167

7,840 7, 925

245 152

8. UO B.389 B.670

151 192 243

B,825

191

8.927 9.083

170 183

9.306

200

9.390 9.626

1S1 177

6,296
474
173
S61
65

135
B3
80
80
8S
B5
s

e

8

175
31
31
8

8

fl
20
20

175
f 75
175
175
175
175

B

175
88

9.764

152

6.350
400
183
&7S
65

) 35
93
80
80
B5
85

B

8

B

175
31
31
a

a

8

20
20

175
! 75
175
t7S
175
175

a

175
175
17S

10.0i29

213

6.282
401
193
588

65
135
83
BO
80
85
85

B

8

8

175
31
31
8

8

8

20
20

175
175
175
175
175
175

B

175
175
175
192

10

10,187

151

L&H-MM Step 3 4/1 4/9tf92 8;'32 AM



^1
0

PaclttCorp Electrte Operation
3f4 RIM - Medium High Forecast
Med-Hlgh Step 3

Winter Paak

Requtremenia
System Loads
Firm Sates

total

Rwouicea
Existing General km
Flfm Pufchaae*
D. S. LoslOpportuniltosfl)
D. S. Opttont (1)
BPA EnlKtement (1)
Geothwmal-PUoi (1>
Wind-Plkrt (1)
CoGan(1t
CoGen(2)
CoGsnlOt
CoGen) (2)
Smd(CT(Jull(1t
SmatlCT(Jul)(2)
Small CT(Ju(l<3l
Large CC CT(1)
Large CTO)
Lafge CT (2)
Small CT(t}
SmallCT (2)
Small CT{3»
Medium CT{1»
Medium CT (2)
Large CC CT (2)
Large CC CT (5g
Large CC CT(4»
Large CC CT
Larfla CC CT
twge CC CT (Jul)
Small CT
Large CC CT (Jul)
Large CC CT (Ju|»
Large CC CT
WyodahZ
Medium CT(Jul)

lolal

Roeerva RaquiremBnt
Total Company Reeerva

Balanca
{fle&onfe+BalanceyRequijemenl

4/1/92 11:34

ua2 usa laai uas isa uaz issa -isaa zm zau 2cc2 ism zaui acas snsis zcaz 2am am 2au 2011

7. 0S5
1.277

7.SS9
1. 253

7.537
1.253

7,788
1.257

8.056
1. 159

8,305
1. 159

a. ssfl
1, 159

8, 867
t. 1S9

9, 171
1. 109

9.479 9,785 W,0a3
1. 108 1. 109 1, 109

10.385
909

10.672
809

1&.S86 11.277 11. 555 11, 829
801 601 601 601

12. 113 12.405
526 S26

8,332 8.S52 8.790 8,043 8.215 9,464 9.717 10,028 10,280 10.588 10,994 11,202 11,294 11,481 11, 787 11.878 12, 156 12.430 12.639 12.&31

7. 234
2. 22S

4

12

7, 508 7.683
£.323 2.422

fl 18
24 44

7. 746
2. 538

30
74

94
84

7,750
2, 443

46
130

94
94

100
100

7. 754
2, 323

62
204

16
&4
94

100
100
40
40
40

250

7. 766
2,554

78
294
164

39
&4
94

100
100
40
40
40

250
156
<se

7. 771
2. 5S9

85
383
164

50
39
94
94

100
too
40
40
40

250
t56
1S6
40
40
40

100

7.776
2, 526

113
4fia
164
100
55
84
94

100
100
40
40
40

250
156
156
40
40
40

100
100

7, 776
2, sia

130
545
164
150
71
84
84

100
too
40
40
40

250
156
156
40
40
40

100
100
250

7.776
2.526

149
616
164
150
87
84
&4

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250

7,776
2. 524

165
684
164
150
87
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250

7.776
2.488

lai
751
164
150
87
94
94

100
100
40
40
40

250
1S6
156
40
40
40

100
100
250
250
250

7,776
2.493

isa
812
164
150
87
94
84

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250

7.776
2. 384

2U
856
164
1&0
67
&4
94

100
too
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
2SO

7.776
2.382

223
B83
164
150
87
&4
94

100
10Q
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250

40

7, 778
2, 338

24S
909
164
150
e?
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

7,776
2,339

261
fli33
164
150
87
94
a*

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

250

7.776
2, 173

278
955
164
150
87
94
S4

100
100
40
40
40

2SO
156
156
40
4Q
40

100
100
250
250
250
250
250
250

4Q
250
250
250

1,300
-153
14%

1. 300
13

15%

1.300
77

16%

1. 328
206
17%

1.358
184

17%

7,776
2. 191

2S4
977
164
150

B7
94
S4

100
100
40
40
40

2SO
156
156
40
40
40

100
100
250
250
250
2&0
250
250
40

250
250
250
256

9,479 9,865 10, 167 10. 577 10,757 11. 117 11.966 12,353 12,593 12.93& 13,357 13.690 13.737 1A.069 14, 251 )4, 3S1 14. 599 M.890 15. 263 15. 575

1,416
237
17%

1,491
75a

23%

1, 532
796

23%

1, 556
756

22%

1,604
803

23%

1,644
820

23%

1,681
so?

22%

1.681
762

22%

1. 719
870

23%

1, 756
708

21%

1, 762
711

21%

1,800
643

2fyy»

1, 837
623

20%

1,912 1,951
712 694

21% 20%

LAfl-MHStep34/t 4/9/92 9;32 AM



PacitiCoip Electrte O^araikina
S4 RIM - Medium High Forecast
Mad-Hlgh Step 3

Siiminer Paak

Requirsmentft
System Loads
Firm Sates

totaf

Resourcee
Existing Generation
Fim Purchase*
D.S. Lost Opportunities (1)
D. S. Opltons (1)
BPA Entlttament (1)
Geothermal-Pltat (1)
Wlnd-Pltot (1)
CoGond)
CoGwi(2)
CoGen 1 (l)
CoGen1(2)
Small CT(Jul) (1»
Small GT (Juf) (2(
Small CT (Jul) (3)
Large CC CT (1)
tT9»CTO)
L»BeCT(2)
Small CT(1)
SmaHCT(£9
Small CT (3)
Medium CT(1)
Medium CT (2)
(.srgeCCCT^
Large CC CT (3»
Large CC CT (4)
LargaCCCT
L«B»cccr
Large CC CT (Jul)
Small CT
Large CC CT(Juft
Large CC CT (Ju|»
Larga CC CT
Wyodak2
Madium CT (JuO

total

Bwerve Requlremant
Total Company Receive

Balance
(Resen/s+SalancB^HequfrBment

4/1/82 1134

ia^ iaaa isad las 12^ issz ISM laaa aaos 2i2fii 2x2 sma 2fi2d 2005 SQQS aoaz zoos ecoa ssufl 2011

6, 5B9
1, 813

6,827
1.613

7,061
1,617

7,302
1.619

7.562
1.714

7,802
1.673

8,046 fl.369
t,679 1,533

8,665
1, 554

8, 965
1, 459

9,261
1, 459

9. 557
1, 459

9.S41 10. 117 10,426 10,710 10,981 11.246 11,487 11.770
1.259 1. 151 1, 151 951 951 876 876 B76

6,402 B.440 B,679 8.921 9.276 8.481 9,725 fl,90B 10,219 10,42^ 10,720 11,016 11, 100 H.ZflS 11.577 U.68) 11,832 12, 122 12,363 12,646

7.4S1
2,289

3

10

7, 526
2,281

7

19

7. 719
2, 387

13
35

7.724
2.503

21
ss

94
S4

7,728
2. 329

32
105

94
84

100
100
40
40
40

7, 740
2, 198

43
167

10
94
94

100
100
40
40
40

250

7,740
2,156

54
241

25
94
94

100
100
40
40
40

250
156
156

7. 745
2, 129

66
314

50
25
94
94

100
100
40
40
40

250
156
156
40
40
40

100

7,745
2. 138

77
385

100
35
94
&4

100
100
40
40
40

250
156
t58
40
40
40

100
100

7.745
2, 130

as
452

150
45
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250

7.745
2, 137

100
515

f50
55
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250

7,745
2. 100

n2
577

150
55
84
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250

7,745
2, 101

123
638

150
55
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250

7,745
2. 106

133
693

150
55
94
84

100
100
40
4D
40

250
156
156
40
40
40

100
100
250
250
250
250

7,745
1,990

144
735

150
55
94
84

100
1 
40
40
40

250
156
156
40
40
4D

100
100
250
250
250
250
250

7,745
2,045

155
758

150
55
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250

40

7.745
2,051

165
782

150
55
34
84

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

250

7, 745
2,052

176
804

150
55
94
94

100
100
40
40
40

250
156
156
40
-40
40

100
100
250
250
250
250
250
250

40
250
250

7. 745
i,9oa

1B6
82S

150
55
94
84

100
1GO
40
40
40

250
1S6
156
40
40
40

100
100
250
250
250
2&0
250
250
40

250
250
250

7, 745
1.904

197
645

150
55
94
94

100
100

40
40
40

250
156
1&6
40
40
40

100
100
250
250
250
250
250
250
40

250
250
250
25£
100

3.783 9.833 10. 154 10,485 10. 702 10,916 11^87 11, 619 11,870 12.251 12,593 12, 878 12, 951 13,272 13. 458 13^38 14. 127 14.411 14. 543 14, 932

1,300
St

16%

1, 300
83

17%

1,300
176

17%

1.328 1.356
246 6B
18% 15Vo

1,416
19

15%

M91
71

16%

1. 532 1, 656 1.604 1, 644 1, 681 1.681 1. 719 1. 756 1, 762 1, 800 1. 837 1, 912 1. 951
179 95 223 229 181 170 286 125 414 396 452 367 335

17% 16% 18% 17% 17% 17% )S% 18% 19'% 18% 19% 18% 18%

t-AR - MH Step 3 4/1 -3- 4/9/92 9:32 AM
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^1
4^

KEY OUTPUTS
Medium High, Step 4

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customeis (OOO's)

Net Electric Plant IMi)
Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9, 54% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill ($)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$>

(30 years at a 9S4% discount rate)
NFV (9. 54% discount rate)

Energy Services Charge (M$)
NPV (9. 54% discount rate)

Total Resource Cost (M$)

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real

Average Growth
Nominal

Real

1991 1992

5200.0

4.5
5195.5
47497

5423.0

13.3
5409.7
4945.5

1993

M10.0
26.4

5583.6
5104.5

1994 19^5 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5792.0
46.1

5745.9
5252.9

5978.0
75.5

5902.5
53%.l

6180.0

119.8
6060.2

5540.3

6366.0

173.9
6192.1
5660.8

6557.0
23«.8

6320.2
5777.9

6788.0
299.9

6488.1

5931.4

7018.0

361.0
6657.0
6085.8

7250.0
418.0

6832.0
6245.8

7480.0
472.0

7008.0

M06.7

7711.0

524.1
71W.9
6570.3

7931.0
575.2

7355.8
6724.7

8146.0
622.4

7523.6
6878.1

8384.0

659.2
7724.8
7062.0

8604.0
684.6

7919.4
7239.9

8814.0
710.1

8103.9
7408.6

9020. 0 9233.0

734.4 758.0
8285. 6 8475.0

7574. 7 7747.8

\Zl» 1^49 1^68 1^89 1318 1352 1^86 1^18 1,452 1^85 1^18 1354 1^89 1,623 1,655 1^85 1,715 1,748 1,784 1,820

5945.7
16.1

6497.1
50.8

6786.4
106.1

7093.5
185.7

7452.5
301.0

7951.6
455.6

8646.3
699.7

9473.5
981.5

10335.8

1264.9
11135.1

1530.3
11773.3

1766.8

12422.0

1981.9
13313.4
2183.3

14270.6
2372.8

15112.6

2534.0
15790.8
2612.5

16346.1
2605.4

17105.9
2598.9

17770. 4 18176.8

2583. 5 2563.1

5.10% 5.10» 5.10% 5. 10% 5.10% 5. 10% 5.10% 5.10% 5.10* 5.10% 5. 10% 5.10% 5.10% 5. 10% 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10%

1910.8 1984.0 2169.4 2276.9 2377.4 2525.3 2719.9 2934.9 3218.2 3476.9 3809.3 4129.2 4482.5 4787.6 5219.0 5689.6 6283.4 6693.2 7236.6 7828.3
1910.8 1887.7 1963.9 1961.3 1948.5 1969.2 2018.1 2071.9 2161.7 2222.1 2316.5 2389.1 2467.7 2507.7 2601.1 2698.0 2835.0 2873.4 2955.9 3042.4

31318,9

7.70%
2. 48%

45.9 45. 7 48.5 49. 5 50.3 51.9 54. 8 58.0 61.9 65. 0 69.6 73. 6 77. 9 81. 0 86. 6 92. 0 99. 1 102. 9 109, 1 115.3
45.9 43.5 43.9 42.6 41.2 40.5 40.7 40.9 41.6 41.6 42.3 42.6 42.9 42.5 43.2 43.6 44.7 44.2 44.5 44,8

4.97%

-0. 13%

1566.3 1589.1 1710.9 1767.1 1804.2 1867.8 1962.1 2070.1 2216.1 2341.7 2510.1 2657.8 2820.4 2949.8 3153.7 3376.8 3663.6 3829.7 4057.1 4301.0
1566.3 1512.0 1548.8 1522.1 1478.7 1456.5 1455.8 1461.4 1488.5 1496.6 1526.4 1537.8 1552.7 1545.1 1571.7 1601.3 1652.9 1644.1 1657.2 1671.6

21342.8

2.8 3, 3 3.3 3. 2 4. 1 -1. 1 -5. 3 -5.9 -4. 2 -2.3 2. 8 8. 0 12.9 16. 0 31. 7 44. 8 71. 1 90.9 120. 4 149.9

».3 ».6 1.0 1.3 1.7 1.6 1. 1 0.5 0.0 -0.2 0.1 0.9 2.2 3.8 7. 1 11.6 18.9 28.2 40.5 55.8
41.0

1.0 3.5 8.0 14.6 24. 1 37,1 58.5 83.8 110.4 138.1 166.2 195.8 226.8 259.4 291.8 317.5 322.2 326.3 326.9 324.6
976.3

1912.2 1988.1 2178.4 2292.8 2403.3 2564.0 2779.5 3019.2 3328.6 3614.8 3975.6 4325.9 4711.5 5050.9 5517.9 6018.7 6624.4 7047.7 7604.0 8208.6
1912.2 1891.7 1972. 1 1975.0 1969. 6 1999.4 2062. 3 2131. 5 2235. 9 2310.3 2417. 6 2502.9 2593. 7 2645. 6 2750. 0 2854. 1 2988.9 3025.5 3105. 9 3190.2

32336.1

7.97%

2. 73%

45.9 45.7 48.5 49.4 50.2 51,7 54.5 57.5 61,2 64.1 68.5 72.2 76.3 79.3 84.6 89.6 96. 1 99.6 105.3 111.0
45.9 43.4 43.9 42.6 41.1 40.3 40.5 40.6 41.1 41.0 41.6 41.8 42.0 41.5 42.2 42.5 43.4 42.7 43,0 43.1

4. 76%

-0. 33%

Power Planning 4/22/92 9:48 AM page 1 sdc Key Outputs-MM 4/17
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PacifiCoip Electrk: Operations
4/1 RIM - Medium High Forecast
Medium-HighStep4

AvBraae Meaawatta

Requirements
System Loads
Firm Sates

total

Resourcae
Existing GeneratkMi
Firm Puroha»es
D. S. Lost Opportunttisa (1)
D. S. Opttona (1)
BPA Entitlement (1)
Geothermal-Piot(l)
Wmd-Pitot(l)
CoGen(1)
CoGen (2)
CoGon 1 (1»
CoGen 1 (2)
Medium CT(Jul|) (01
Large CC CT (1)
Large CT(1)
Large GT (2)
Medium CT(0)
Medium CT(1)
Medium CT (2)
Large CC CT (2)
Large CC CT (3)
Hunter 4(1)
Large CC CT (4)
Large CC CT
Large CO CT
Large CC CT
Large CC CT
Lasge CC CT
Large CC CT (Jul)

total

Balance

4/10/32 11:36

isaa issa isad i?95 lass isaz issa is&a 2000 ggsi 2002 2003 2oo* 2005 sooe 2007 SOOB goss goio sail

5.423 5,610 5.792 5.978 6,180 6.366
1.094 995 1,000 1,004 1,028 1.036

6,557
1,038

6, 788
985

7,018
971

7.250
946

7,480
946

7, 711
923

7,931
826

8, 146
754

8. 384
722

9.604
635

8. 914
635

9,020
591

9,233
583

6,072 6, 126
612 632
3 7

10 19

6,301
675

13
33

6,294
682
22
54

80
80

6,337 6,283
554 535
33 44
87 130

26

5

BO
80
B5
85
10

22
80
BO
85
85
20

175

6,344
566

55
182
65

38
80
80
85
85
20

175
31
31

6,280
558

67
233

65
45
42
80
80
85
85
20

175
31
31
20
20

6. 355
556

78
283

65
90
58
80
80
85
85
20

175
31
31
20
20
20

6,316
551
90

328
65

135
73
80
80
85
85
20

175
31
31
20
20
20

175

6. 357
553
101
371

65
135
83
80
80
85
85
20

175
31
31
20
20
20

175
175

6, 296
542
113
411

65
135
83
80
80
85
85
20

175
31
31
20
20
20

175
175

175

6.351
538
124
451

65
135
83
BO
80
85
85
20

175
31
31
20
20
20

175
175

175

6,282
540
134
48B

65
135
83
80
80
B5
B5
20

175
31
31
20
20
20

175
175

175
175

6,355
479
144
515
65

135
93
80
80
as
as
20

175
31
31
20
20
20

175
175

175
175
175

6.697 6.7B4 7,021 7,211 7,356 7,565 7.836 7,917

180 179 229 229 149 163 241 144

8, 132 8.381 8,662 8,817 8.919 9.075 9,298

143 184 235 183 162 175 192

6,316
480
154
531

65
135
83
80
80
85
85
20

175
31
31
20
20
20

175
175
300
175
175
175

9.5BG

346

6,357
474
163
547

65
135
83
80
80
85
85
20

175
31
31
20
20
20

175
175
300
175
175
175

9,647

198

6,296
474
173
561

65
135
83
80
80
85
85
20

175
31
31
20
20
20

175
175
300
175
175
175
175

9.785

173

6,350
400
183
575

65
135
83
80
80
e&
85
20

175
31
31
20
20
20

175
175
300
175
175
175
175
175

9,963

147

9,453
583

6.517 6, 605 6, 792 6,982 7, 208 7,402 7,595 7. 773 7. 989 B. 196 8.426 8, 634 8.757 8, 900 9, 106 9.239 9.449 9.611 9.916 10.036

6. 282
401
193
588

65
135
83
80
80
85
B5
20

175
31
31
20
20
20

175
175
300
175
175
175
175
175
175

B8

10, 183

147

L&R-MH4/10 4/13/9E 10:47 AM



.^
0^

PacifiCorp Electrk: Operations
4/1 RIM - Medium High Forecast
Medium-HlghStep4

Wlntef Peak

RgquirementB
System Loads
Firm Sales

total

Res ou ieee
Existing Generatun
Firm PurchasBS
D. S. Losl Opportunities (1)
D. S. Optuna(1) .
BPA Enthlement (1)
Geothermal-Pilot(l)
Wlnd-Pltol(l)
CoGen(t)
CoGen(2)
CoGen 1 (1)
CoGen 1 (2)
Medium CT (Jul) (0)
Large CC CT{1)
Large CT(1)
Large CT (2)
Medum CT (0)
Medium CT(1)
Medum CT (2)
Largs CC CT (2)
Large CC CT (3)
Hunter 4(1)
Lat^B CC CT (4)
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)

lotal

Reserve Requirement
Total Coflnpany Resen/e

Baianca
(Reserve+ BalanceyRequirement

4/10^92 1136

1992 1993 19&4 1995 1996 IfigZ 199? 1999 2000 2001 2002 2003 2004 2005 2006 2QOZ 2008 2003 2Qlfl 22U

7,055
1. 277

7. 299 7, 537 7. 786 8.056 8, 305
1, 253 1,253 1, 257 1, 158 1, 159

8, 558
1, 159

8, 867
1. 159

9, 171
1. 109

9,479
1,109

3,785
1, 109

10,093
1, 109

10,385
909

10, 672
eo9

10, 986
801

11.277
601

11, 555
601

11,829
601

12, 113
526

7,234
2,229

4

12

7.508 7,683 7, 746 7.750 7, 754
2,323 2,422 2, 538 2.443 2, 323

9 18 3046 62
24 44 74 130 204

94
84

94
94

100
100

16
94
94

100
100
100
250

7. 766
2, 554

78
294
164

39
84
94

100
100
100
250
156
156

7. 771
2. 559

35
3S3
164

50
39
84
94

100
100
100
250
156
156
100
100

7,776
2,526

113
468
164
100
55
94
94

100
100
100
250
156
156
1DO
100
100

7,776
2,518

130
545
164
150

71
94
94

100
100
100
250
156
156
100
100
100
250

7,776
2, 526

148
616
164
150
97
94
94

100
100
100
250
156
156
100
100
100
250
250

7.776
2,524

165
6B4
164
150
87
94
94

100
100
100
250
156
156
100
100
100
250
250

250

7.776
2.488

181
751
164
ISO
87
34
94

100
100
100
250
156
156
100
100
100
250
250

25G

7, 776
2,493

198
912
164
150
87
94
94

100
100
100
250
156
156
100
100
100
250
250

250
250

7.776
2, 364

214
856
164
150
87
94
94

100
100
100
250
156
156
100
100
100
250
250

250
250
250

7,776
2.382

229
883
164
150
87
94
94

100
100
100
250
156
156
100
1CM
100
250
250
4CM
250
250
250

7. 776
2.33B

245
909
164
150
87
94
94

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250

7, 776
2.339

261
933
164
150
87
94
34

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250
250

7.776
2, 173

278
955
164
150
87
94
94

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250
250
250

12,405
526

8.332 8,552 8.790 9. 043 9,215 9.464 9,717 10, 026 10,280 10, 588 10.894 11,202 11,294 11.481 11. 787 11,878 12, 156 12.430 12,639 12, 931

7.776
2, 191

294
977
164
150
87
94
94

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250
250
250
250

9.479 9. 865 10. 167 10. 577 10,757 11, 097 11,946 12, 313 12, 553 12, 955 13, 317 13, 650 13. 697 14,029 14. 211 14. 671 14. 669 14. 960 15. 083 15,389

1.300 1.300 1.300 1.328 1.358 1.416 1.491 1.532 1.556 1.604 1.644 1,681 1,681 1,719 1.836 1,896 1,096 1,933 1,971 2,029
-153 13 77 206 184 217 738 756 716 763 780 767 722 B30 5B9 897 617 597 473 429
14% 15% 16% 17% 17% 17% 23% 23% 22% 22% 22% 22% 21% 22% 21% 24% 21% 20% 19% 19%

L&R-MH4/10 4/13/92 10:47 AM



PacNiCofp E'ectric Operations
4/1 RIM - Medium High Forecast
Medium-HighStap4

Summer Peak

4/10^2 11:36

1992 1993 1994 1998 1996 1997 1998 1999 2000 2!m 2BS2 2803 2SM 2285 2025 22S2 £228 2effl aafl 2au

Requirements
System Loads
Firm Sates

total

8,589 6.827
1,813 1. 613

7,061
1,617

7,302 7, 562
1,619 1,714

7, 802
1,679

8,046
1,679

B, 369
1, 539

8. 665 8. 965 S. 261 8. 557 9, 841 10, 117 10. 426 10.710 10, 981 11, 246 11^87 11, 770
1. 554 1.459 1.459 1.459 1.259 1. 151 1, 151 951 S51 876 876 876

8.402 a.44Q 8.678 8,921 9.276 9,481 9,725 9.90B 10, 219 10,424 10,720 11.016 11. 100 11,268 11. 577 11.661 11,932 12, 122 12,363 12,646

^
^J

Resources

Existing Generatton
Firm Purchases

D.S. Lost Opportunitiaa (1)
D.S. Optk>ns(1)
BPAEntitlemant(l)
Geothermal-Pllot (1)
Wind-Pitot(l)
CoGen(l)
CoGen (2)
CoGen 1 (1)
CoGenl (2)
Medium CT (Jul) (d)
Large CC CT (1)
Large CT (1)
Large CT (2)
Medium CT (0)
Medium CT (1)
Medium CT (2)
Large CC CT (2)
Large CC CT (3}
Hunter 4(1)
Large CC CT (4)
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)

total

Rsserva Requirement
Total Company Reserv a

Balance

(Reserve+Balanc8)/Requirement

7.4B1 7.526
2.289 2,281

3 7
10 19

7,719
2.387

13
35

7.724 7, 728
2,503 2.329

21 32
58 105

94
94

84
94

100
100
100

7. 740
2, 188

43
167

10
94
94

100
100
100
IMI

7,740
2, 156

54
241

25
94
94

100
100
100
250

156
156

7,745
2, 129

66
314

50
25
94
94

100
100
100
250
156
156
100
100

7,745
2. 138

77
385

100
35
94
&4

100
100
100
250
156
156
100
100
100

7.745
2. 130

89
452

150
45
84
94

100
100
10G
250
156
156
100
100
100
250

7,745
2. 137

100
515

150
55
94
&4

100
100
100
250
156
156
100
100
100
250
250

7, 745
2, 100

112
577

150
55
94
94

100
100
100
250
156
156
100
100
100
250
250

250

7,745
2,101

123
638

150
55
94
84

100
100
100
250
156
156
100
100
100
250
250

250

7,745
2. 106

133
693

150
55
94
94

100
100
100
250
156
156
100
100
100
250
250

250
250

7,745
1. 990

144
735

150
55
94
94

100
100
100
250
156
156
100
100
100
250
250

250
250
250

7.745
2,045

155
758

150
55
94
94

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250

7,745
2,051

165
782

150
55
94
94

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250

7,745
2.052

176
B04

150
55
S4
&4

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250
250

7.745
1.902

186
825

150
55
94
94

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250
250
250

1.300 1,300
81 93

1B% 17%

1,300
176

17%

1,328
246
18%

1, 358
48

15%

1,416
-1

15%

1,491
51

16%

1,532
139

17%

1. 556
55

16%

1.604
183

17%

1,644
1B9

17-X,

1,681
141

17%

1.S81
130

16%

1, 719
246
17%

1,836
6

16%

1,896
351
19%

1.896
120

17%

1,933
176

17%

7,745
1,904

197
S45

150
55
94
S4

100
100
100
250
156
156
100
100
100
250
250
400
250
250
250
250
250
250
250

9.783 9.833 10.154 10,495 10,602 10.896 11,267 11.579 11,830 12.211 12,553 12.838 12,911 13.232 13,418 13.908 13,947 14,231 14.363 14,896

1.971 2,029
29 220

16% 1B%

L&R-MH4/10 -3- 4/I3/&2 10:47 AM
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Illustrative Plan

High Forecast, Step 1
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KEY OUTPUTS
High Step 1

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

System Load (MWa»
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customere (OOO's)

Net Electric Plant (M$)
Net Conservation Assets

General Inflation Rate

5200. 0 5550. 0 5873. 0 6125. 0 6386. 0 6674. 0 6948. 0 7229. 0 7557. 0 7885. 0 8216. 0 8545. 0 8877. 0 9199. 0 9517.0

4.5 15.5 30.9 54.0 88.0 139.7 203.6 275.7 348.2 418.6 485.1 548.5 610.0 670.5 722.5
5195.5 5534.5 5842.1 6071.0 6298.0 6534.3 6744.4 6953.4 7208.8 7466.4 7731.0 7996.5 8267.0 8528.5 8794.5
47497 5059. 6 5340. 9 5550. 1 5757. 6 5973. 7 6165. 8 6356. 8 6590. 3 6825. 8 7067. 6 7310. 4 7557. 7 7796. 8 8039.9

9859. 0 10182. 0 10496. 0 10808. 0 11129.0

766.5 796.8 825.9 853.9 881.9
9092. 5 9385. 2 9670. 1 9954. 1 10247.1

8312. 4 8579. 9 8840. 4 9100. 0 9M7.9

1^30 1^67 1^94 1323 1361 1/405 1,449 1/490 1,535 1^78 1^21 1,668 1,715 1,759 1,802 1^43 1,885 1^29 1,976 2,025

5945.7 6544.0 6988.5 7533,0 8145.0
16.1 57. 5 119. 6 208. 6 3353

8858.9
504.7

9891.2
794.1

11089.5
1117.2

12361.0
1442.1

13501.9

1748.6
14441.1

2025.5
15234.4
2280.4

16040.6

2520.9
16919.3
2748.8

17760.1

2911.2

18625. 8 19802, 1 21000. 9 21694. 3 22023.5

3012. 7 3012. 4 3000. 6 2980. 9 2963.5

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

Operating Revenues (M$)
Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real

1910. 9 2001. 8 2214. 8 2366. 0 2507. 1 2784. 0 3040, 6 3339. 3 3709, 2 4070. 1 4558. 0 5013. 0 5520. 2 5984. 6 6545. 3 7226. 4 7936. 1 8663. 5 9508. 4 10419.0

1910.9 1904.6 2005.1 2038.0 2054.8 2171.0 2256.0 2357.4 2487.5 2601.3 2771.7 2900.5 3039.0 3134.7 3262.1 3426.7 3580.7 3719.2 3883.8 4049.3
3(393.4

9.34S
4. 03%

00
0

Base Unit Cast (milla/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill (S)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (M$)

45. 9 45. 0 47. 3 48. 7 49. 7 53. 1 56. 3 60. 0 64. 1 67, 9 73. 6 78. 3 83. 4 87. 4 92. 9 99. 2 105. 6 111. 6 119. 3 127.0

45. 9 42. 9 42. 9 41. 9 40. 7 41. 4 41. 8 42. 3 43. 1 43. 4 44. 8 45. 3 45. 9 45. 8 46. 3 47. 1 47. 6 47. 9 48. 7 49.3

5.50%
0. 38%

1553. 5 1580, 4 1711. 1 1788. 1 1842. 0 1981. 6 2098. 5 2240. 5 2412. 4 2579. 2 2811. 4 3005. 2 3219. 3 3401. 6 3631. 8 3920. 3 4210. 9 4492. 2 4811. 2 5146.1

1553. 5 1503. 7 1549. 1 1540. 2 1509. 7 1545. 2 1557. 0 1581. 7 1620. 4 1648. 4 1709. 6 1738. 8 1772. 3 1781. 8 1810. 0 1859. 0 1899. 9 1928. 5 1965. 2 2000.0

23161.5

2. 8 3. 6 3. 6 3. 9 5. 0 0. 0 -3. 9 -4. 8 -3. 0 -1. 0 4. 3 9. 6 14. 8 18. 0 33. 4 47. 5 75. 2 103, 8 133, 2 167.5

Levelized Customer Cost (MS)

(30 years at a 954% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (M$)
NPV (9. 54% discount rate)

0. 3 0. 7 1. 0 1. 4 1.9 1. 9 1. 5 1.0 0, 7 0. 6 1. 1 2. 1 3. 6 5. 4 8. 8 13. 7 21. 3 31.9 45. 5 62.6

49.1

1, 0 4. 2 9. 2 16. 6 27. 0 41. 1 66. 7 96. 0 126. 8 158. 9 191. 7 226. 2 262. 4 300. 6 335. 0 365. 0 371. 8 376. 6 378. 8 378-7

1-124.1

Total Resource Cost (M$)

Nominal

Real

NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Noininal

Real
Average Growth

Nominal

Real

1912. 3 2006. 6 2225. 0 2384. 1 2536. 0 2827. 1 3108. 8 3436. 3 3830. 8 4229. 7 4750. 8 5241. 3 5786. 2 6290. 6 6889. 1 7605. 1 8329. 2 9072. 0 9932. 710860.4

1912. 3 1909, 2 2014. 3 2053. 6 2078. 5 2204. 6 2306. 6 2425. 9 2573. 2 2703. 2 2889. 0 3032. 6 3185. 4 3295. 0 3433. 4 3606. 3 3758. 0 3894. 5 4057. 1 4220,8

37566.6

9.57%
4.26%

45.9
45.9

5.27%
0. 16%

45.0
42.8

47.3

42.8
48.6

41.9
49.6
40.6

52.7
41.1

55.9
41.5

59.4
41.9

63.3

42.5
66.8

42.7
72.2

43.9
76.6

44.3

81.4

44.y

85.2

44.6

90.4

45.0
96.3

457
102.1

46.1

107.6

46.2
114.8

46.9

121.9
47.4

Power Planning 4/22/92 9:45 AM page! sdc Key Outputs - II Step 1 4/17
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PacitlCoip Etoarte Operations
4/1 RIM - High Forecast
High Step 1

Average Maaawatts

Requirements
System Loads
Firm Safaa

total

Resourcee
Existing QBnaralton
Firm Purchases
D.S. Lost Opportunities (1)
D. S. Options (1)
CoGen 1 (1)
CoGen 1 (2)
CoGen(1)
CoGen(2)
CoGan 1 (3)
8PA EntlUement (1)
Geothermal-Pitol (1)
Wfnd-Pitol (1)
CoGen 1 (4)
LargsCCCTtl)
Large CO CT (2}
Large CT (1)
LargaCCCT(31>
Small CT(Jui)(1)
Small CT (, lul) (2)
Hunter 4 (1»
Large CC CT (4)
Large CT (2)
Wyodak 2 (1)
Lar9e CC CT (5)
Large CT(Ju()(1)
Large CT (3)
Lar9» CC CT (Q
Medium CC CT(Jul)(1)
Small CT (Jul) (3)
Small CT (Jul» (4)
Large CC CT (Jul)
Large CC CT
Large CC CT
LargaCCCTtJul)
Large CC CT
Large CC CT
Medium CC CT(Jul)
Large CC CT
New Geothennal

Large CC CT
Largs CC CT
Larga CC CT
Large CC CT

total

Balance

4/1/92 12:59

lS32iaaa. i3M.ias5.i336iaazisaaiaaa2e2!2S!a2B!22ssa2ssi2a!i52n!!ea2!Z2!!a82SBS2!ti22au

5,550
1,094

5, 873 6. 125 6.386
995 1.000 1,004

6,674
1,028

6, 848
1.036

7,229
1,038

7, 557
985

7,885
971

8,216
946

8,545
946

8, 877
923

9, 199
826

9.517
754

9,859 10,182 10,496 10,808 11. 129 11.460
722 635 635 591 583 583

6.644 8.888 7. 125 7,390 7.702 7, 884 8,267 8, 542 «,866 9, 162 9,49) 8,801 10.028 10, 271 )0, 6a] 10.817 11. 131 11.399 11.712 12.042

6,072 6, 126
612 632
4 a

12 23

6, 301
875

14
40
85
85
80
80
85

6,294
682

24
64
85
85
80
80
85

85

6, 337
554

37
103
85
85
80
BO
85

5

85
175
175

31

6.283
S35

50
154
85
85
80
80
85
26

22
85

175
175

31
175

4

4

6,344
566
62

213
85
85
80
80
a5
65

38
85

175
175

31
175

8

0

175
31

6, 2BO
558

76
272

85
85
BO
80
85
65
45
42
as

175
175

31
175

175
31

6,355
556
89

329
85
85
ao
80
85
65
90
68
85

175
175

31
175

a

175
31

175
16
31

6,316
551
103
382

85
85
80
BO
B5
65

135
73
85

175
175

31
175

8

6

300
175

31

175
31
31

6,357
553
116
432

85
85
80
80
85
65

135
83
85

175
175

31
175

300
175

31
192
175

31
31

6,296
542
130
480

85
85
80
ao
85
65

135
83
85

175
175

31
175

300
175

31
192
175

31
31

175
32
4

4

6,351
538
142
528
85
85
80
80
85
S5

135
83
85

175
175

31
175

a

8

300
175
31

192
175
31
31

175
B4

8

8

88

6,282
540
155
568
85
as
80
80
85
65

135
83
85

175
175

31
175

300
175

31
192
175

31
31

175
64

175
175

6, 355
479
167
600

85
85
GO
ao
85
65

135
83
85

175
175

31
175

8

u

300
175

31
192
175
31
31

175
64

175
175
175
aa

6,316
480
178
619
85
85
80
80
85
65

135
83
as

175
175

31
175

8

8

300
175

31
192
175

31
31

175
64

8

8

175
175
175
175
175

6.357
474
190
636

85
85
80
80
85
65

135
83
8S

175
175
31

175
a

8

300
175
31

192
175
31
31

175
64

8

8

175
175
175
175
175
175
32

6.296
474
201
653

85
85
ao
ao
65
65

135
83
85

175
175

31
175

a

8

300
175

31
192
175
31
31

175
64

175
175
175
175
175
175
64

175
100

6, 350
400
213
669

B5
B5
80
80
85
65

135
83
as

175
175
31

175
B

a

300
175

31
192
175
31
31

175
64

a

B

175
175
175
175
175
175
64

175
100
175
175

6.282
401
225
685

85
85
80
80
85
65

135
83
85

175
175

31
175

8

s

300
175

31
192
175

31
31

175
64

8

8

175
175
175
175
175
175
64

175
100
175
175
175
175

6.699 6,788 7,445 7.564 7.917

55 -80 319 174 215

8, 134

150

8, 565 8. 792

299 249

9,043 9,441 9,74a

187 279 257

9, 954 10, 193 10,440 10, 759 11, 013 11, 286 11. 559 11. 916 12. 227

168 196 159 204

L&R-H Step 14/1
4/2292 3;39 PM
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PacifiCoip Electrk; Oparatlona
4/1 RIM - High Forecast
High Step 1

Winlar Paak

Requirements
System Loads
Firm Sates

total

Resources
Existing Gsnwatton
Firm Purchases
D.S. Lost Oppartunittes (1)
D. S. Opttons(1)
CoGen 1 (1)
CoGen1(2)
CoGen(l)
CoGen(2)
CoGen 1 (3)
BPA Entitlement (1)
Gwthermal-Pllot(l)
Wlnd-Pitot(l)
CoGen 1 (4)
Large CC CT(1)
Large CC CT (2)
Large CT(1)
Large CC CT (3)
Small CT(Jul)(1)
Small CT (Jul) (2)
Hunter 4(1)
Large CC CT (4)
Large CT (2)
Wyodak 2 (1)
Large CC CT (5)
Large CT(Jut)(1)
Large CT (3)
Large CC CT (6)
Medium CC CT(Jul)(1)
SmallCT(Jul)(3)
Small CT(Jul)(4)
Large CC CT (Ju()
Large CC CT
Largo CC CT
Large CC CT (Jul)
Large CC CT
Large CC CT
Medium CO CT (Jut)
Large CC CT
New Geothermal
Large CC CT
Large CC CT
Large CC CT
Largo CC CT

total

Reserve Requirement
Total Company Roserve

Balance

(Rasarve+Balance]i/Requirement

4/1/92 12:59

1992 ^933 1934 1995 1996 1937 19SB 1999 2000 gQfll 2202 2SSQ 2004 2QQ5 2QQfi 2007 2QQ& 2002 2210 2011

7,312
1, 277

7,651
1,253

7.985
1,253

8, 334
1,257

8,722 9,091 9,467 9,908
1. 159 1, 159 1, 159 1, 158

10,348 10,791 11,232
1, 109 1, 109 1, 109

11.877 12, 107
1, 109 909

12, 534
B09

12, 9fl9
801

13.419 13,838 14,254 14,685 15, 120
601 601 G01 526 526

a. 589 B.904 9.238 9.591 9.881 10,250 10. 626 11.067 11,457 11,900 12,341 12. 786 13,016 13, 343 13. 790 14, 020 14,439 14.855 15,211 15, 646

7,234
2,229

5

15

7.50B
2,323

11
30

7.683
2,422

20
55

100
100
94
94

100

7,746
2,538

34
90

100
100
84
34

100

100

7.750
2,443

52
156
100
100
94
94

100

100
250
250
156

7.7S4
2, 323

70
244
100
100
94
84

100

16
100
250
250
156
250

7, 766
2,554

B8
347
100
100
94
34

100
164

39
100
250
250
156
250
40
40

250
156

7.771
2, 559

108
448
100
100
84
94

100
164
50
39

100
250
250
156
250
40
40

250
156

250

7.776
2. 526

128
546
100
100
94
94

100
164
100

55
100
250
250
156
250
40
40

250
156

250

156

7.776
2,518

148
636
100
100
94
94

100
164
150
71

100
250
250
156
250
40
40

400
250
156

250
156
156

7, 776
2,526

168
719
100
100
94
94

100
164
150

B7
100
250
250
156
250
40
40

400
250
156
256
250
156
156

7,776
2.524

188
799
100
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250

7, 776
2,488

208
878
100
100
94
94

100
164
150
87

100
250
250
155
250
40
40

400
250
156
256
250
156
156
250
12B
40
40

7,776
2,493

227
944
100
100
94
94

100
154
150
87

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250

7,776
2,364

246
99a
100
100
94
94

100
164
150
87

100
250
2&0
156
250

40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250

7,776
2,382

265
1.029

100
100
94
94

100
164
150
a?

100
250
250
156
2SO

40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250

7, 776
2. 338

284
1, 058

100
100

&4
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250
250

7.776
2, 339

303
1.085

100
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250
250
128
250
100

7.776
2. 173

323
1. 112

100
100
94
&4

100
164
150
87

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250
250
128
250
100
250
250

7. 776
2, 191

342
1, 139

100
100
94
94

100
164
150
87

100
250
250
156
250

40
40

400
250
156
256
2&0
156
156
250
128
40
40

250
250
250
250
250
250
12B
250
100
250
250
250
250

9.492 9.872 10. 668 10.997 11. 645 11. 900 12, 938 13,371 13.681 14,405 14, 789 15, 136 15,407 15, 997 16, 191 16, 759 17, 013 17, 538 17. 91B 18.482

1, 300
-407
1Q%

1, 300
-332
11%

1.373 1.3B8 1.487 1.527 1.628 1.673 1,706 1,799 1.840 1.877 1,909 1.984 2,021 2,096 2, 134 2,205 2,280 2,355
57 17 277 124 685 631 518 706 608 473 482 671 380 642 440 478 427 481

15% 15% 1B% 16% 22% 21% 19% 21% 20% 18% 18% 20% 17% 20% 18% 18% 18% 18%

L&R - H Step 1 4/1 -2- 4/22/92 3:39 PM
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PacBiCoip Electrc Operations
4/1 RIM-High Forecast
High Step 1

Summer Paak

Requirements
System Loads
Firm Sates

total

Resources
Existing Qeneratton
Firm Purchases
D.S. Lost OpportunltieB (1)
D. S. Optuns(l)
CoGen 1 (1)
CoGen 1 (2)
CoGen (1)
CoGen (2)
CoGen 1 (3»
BPA Entitlamant (1)
Geothermal-PBat (1)
Wlnd-Plk)t(l)
CoGen 1 (4)
Large CC CT(1)
Large CC CT (2)
Lar9e CT (t)
LaffleCCCT(3t
Small CT(Jul)(1)
Small CT (Jul) (2)
Hunler 4 (1)
Large CC CT (4)
Large CT (2)
Wyodak2(1)
Large CC CT (5)
Large CT (Jul) (1)
Larga CT (3)
Large CC CT (6)
Medium CC CT(Jul) (1)
Small CT (Jid) (3)
Small CT (Jul) (4)
LargaCCCTtJuK
Large CC CT
Large CC CT
Large CC CT (Jul)
Large CC CT
Large CC CT
Medium CC CT (Jul)
Large CC CT
New Geolheimal
Larga CC CT
Large CC CT
Large CC CT
Large CC CT

total

Resen/a Requirement
Total Company Hesarve

Balance

(RasBrve+Balance^/Roquirement

.mziaaaiaMiaaa. msiasziaaBuaaaffiiamsacezflaasmaiaaascsam

4/l/ae 12:59

200B 2ffl2 201Q 2&U

6,837
1.813

8,650

^ ^ ^ a:;?: ^ '^ ;:^ s '^ 1°:s. ';;;s "s ":^ '^ '^ ".»? '^ '^ '^
8.77. 9. 10. WS ,.«» W.22, , 0.582 , O.M5 , 1.32, ,,, 6,. , 2,070 ,,.w ,2,705 , 3,,»3 , 3.4,3 , 3.858 U.06, , 4.385 ,,.773 , 5.,.,

7,481 7, 526
2,289 2, 281

3 7
12 24

7, 719
2, 387

14
43

100
100
94
94

100

7. 724
2, 503

24
72

100
100
94
94

100

100

7.728
2, 329

36
128
100
100
84
94

100

100
250
250
156

7,740
2, 198

48
202
100
100
94
94

100

10
100
250
250
156
250
40
40

7,740
2, 156

GO
290
100
100
34
&4

100

25
100
250
250
156
250
40
40

250
156

7. 745
2, 129

73
375
100
100
94
94

100

50
25

100
250
250
156
250
40
40

250
156

250

7, 745
2, 138

86
459
100
100
94
94

100

100
35

100
2SO
250
156
250

40
40

250
156

250
156
156

7. 745
2, 130

99
538
100
100
94
94

100

150
45

100
250
250
156
250
40
40

400
250
156

250
15fi
156

7, 745
2, 137

112
614
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156

7,745
2, 100

125
688
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

3.786 8.838 10.652 1Q.911 11.465 11,772 12.251 12.827 13, 105 13,650 14.012 14.511

7.745
2, 101

138
762
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250

7. 745
2, 106

150
824
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
15G
156
250
128
40
40

250
250

7, 745
1.990

163
875
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250

7,745
2,045

175
903
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250

7, 745
2,051

187
930
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250
250
128

7, 745
2.052

200
956
100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250
250
128
250
100

7, 745
1.903

212
981
100
100
34
94

100

150
55

100
250
250
156
250
4C
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250
250
128
250
100
250
250

7. 745
1,904

224
1.006

100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
156
256
250
156
156
250
128
40
40

250
250
250
250
250
250
128
250
100
250
250
250
250

14,857 15. 156 15,633 15,979 16,402 16.791 17, 173 17.718

1,300 1. 300 1,373 1. 388
-164 -241 173 78
13% 12% 17% 16%

1.4B7
69

16%

1. 527
22

15%

1,S28
42

16%

1,673
70

16%

1, 706
78

16%

1, 799
201
17%

1,B40
102

16%

1,877
149

16%

1,909
243
17%

1.984
200
17%

2,021
169

16%

2,096
225
17%

2, 134
207
17%

2.205
201
17%

2.2BO 2,355
125 172

16% 17%

LAR-HStepl 4/1
-3-

4/22W 3:39 PM
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KEY OUTPUTS

High. Step 2

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customers WW»)

Nd Electric Planl (M$)
Net Conservation Assets

General Inflation Rate

1991

5200.0

4.5
5195.5
4749.7

1992 1993 1994

5550.0

15.5
5534.5
5059.6

5873.0 6125.0
30. 9 54.0

5842.1 6071.0
5340. 9 5550.1

1995

6386.0

88.0
6298.0

5757.6

1996 1997 1998 1999 2000 2001

 

74.0
139.7

6534.3
5973.7

6948.0
203.6

6744.4
6165.8

7229.0

275.7
6953.4

6356.8

7557.0
348.2

7208.8
6590.3

7885.0
418.6

74«6.4
6825,8

8216.0

485.1
7731.0
7067.6

2002

8545.0
548.5

7996.5

7310.4

2003 2004

8877.0
610.0

8267.0

7557.7

9199.0
670.5

8528.5
7796.8

2005

9517.0

722.5
8794.5

8039.9

2006 2007

9859.0
766.5

9092.5

8312.4

10182,0
796.8

9385.2
8579.9

2008

10496.0

825.9
9670.1
8840.4

2009 2010

10808.0

853.9
9954.1

9100.0

11129.0

881.9

10247.1
9367.9

1^30 1,267 1^94 1323 1361 1,405 1,449 1,490 1^35 1^78 1^21 1,668 1,715 1,759 1,802 1343 1,885 1^29 1,976 2,025

5945.7
16.1

6544.0

57.5
6988.5 7533.0

119. 6 208.6

8145.0
335.3

8858.9
504.7

9835,6
794.1

10872.8

1117.2
11959.7

1442.1
12810.1

1748.6

13393.0
2025.5

13968.8

2280.4
14774.4

2520.9
15901.1

2748.8

17026.1
2911.2

18098.6

3012.7
19250.3
3012.4

20329.0
3000.6

21113.6
2980.9

21450.6

2963.5

5.10% 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10% 5. 10% 5. 10% 5.10% 5.10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5. 10% 5. 10% 5.10% 5. 10%

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1910.9 2001.8 2214.8 2366.0 2507.1 2784.0 3039.9 3336.6 3698.2 4053.9 4536.5 4945.6 5397.8 5818.5 6440.9 7151.0 7888.7 8628.1 9478.3 10403.2
1910.9 1904.6 2005.1 2038.0 2054.8 2171.0 2255.5 2355.5 2484.1 2590.9 2758.6 2M1.5 2971.5 3047.7 3210.0 3391.0 3559.3 3704.0 3871.5 4043.1

36181.3

9. 33%

4. 02%

00
0^

Base Unit Cost (mills/kwh)

Nominal

Rul
Average Growth

Nominal

Real

Average Customer Bill (S)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (MS)

45.9 45.0 47.3 48.7 49.7 53. 1 56.3 59.9 64. 1 67.6 73..1 77.2 81.5 85.0 91.5 98.2 105.0 U1.I 118.9 126.8
45.9 42. 9 42. 9 41.9 40.7 41. 4 41, 8 42. 3 43. 0 43. 2 44. 6 44. 7 44-9 44, 5 45. 6 46. 6 47. 4 47. 7 48. 6 49.3

5. 49%

0. 37%

1553, 5 1580. 4 1711. 1 1788. 1 1842. 0 1981. 6 2098. 0 2238. 7 2409, 1 2569. 0 2798. 1 2964. 8 3147. 9 3307. 2 3573. 9 3879. 4 4185, 8 4473. 9 4796. 0 5138-3
1553.5 1503.7 1549. 1 1540.2 1509.7 1545.2 1556.7 1580.4 1618.2 1641.9 1701.3 1715.4 1732.9 1732.3 1781. 1 1839.6 1888.6 1920.6 1959.0 1997.0

23040.5

2.8 3. 6 3.6 3.9 5.0 00 .3.9 .4.8 -3.0 -1.0 4.3 9. 6 148 18.0 33.4 47.5 75.2 1038 133.2 167.5

Levelized Customer Cost (MS)

(30 years at a 954% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (MS)
NPV (9. 54% discount rate)

0.3 0.7 1.0 1.4 1.9 1.9 1. 5 1.0 0.7 0.6 1. 1 2. 1 3.6 5.4 8.8 13.7 21.3 31.9 45.5 62.6
49.1

1. 0 4. 2 9. 2 16. 6 27. 0 41. 1 667 96. 0 126. 8 138. 9 191. 7 226. 2 262. 4 300. 6 335. 0 365. 0 371. 8 376. 6 378. 8 378.7
1124.1

Total Resource Cost (MS)

Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Rul
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1912.3 2006.6 2225.0 2384.1 2536.0 28271 3108.1 3433.6 3825.8 4213.5 4729.3 5173.9 5663.8 6124.4 6784.7 7529.7 8281.8 9036.6 9902.6 108446
1912.3 1909.2 2014.3 2053.6 2078.5 2204.6 2306.1 2424.0 2569.8 2692.9 2875.9 2993.6 3118.0 3208.0 3381.4 3570.6 3736.6 3879.3 4044.8 4214.6

37354.5

9. 56%

4.25%

45.9 45.0 47.3 48.6 49.6 52.7 55.9 59.3 63.2 66.5 71.9 75.6 79.7 82.9 89.0 95.4 101.6 107.2 114.4 121.7
45.9 42.8 42.8 41.9 40.6 41.1 41.4 41.9 42.5 42.5 43.7 43.7 43.9 43.4 44.4 45.2 45.8 46.0 46.7 47.3

5. 26%

0.15%

Power Planning 4/29/92 1:41 PM page 1 sdc Key Outputs-I ligh 4/29
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PacifiCorp Electric Operations
4/1 RIM - High Forecast
High, Step 2

Avsraas Maoawana

Requirements
System Loads
Firm Sates

total

Resources

Existing Ganaratkin
Firm Purchases
D. S. Lost Opportunitisa (1)
D. S. Options (1)
CoGen 1 (1)
CoGsn 1 (2)
CoGen(1)
CoGen (2)
CoGen 1 (3)
BPAEntttlomanttl)
Geothermat-Pilot(l)
Wind-Pitot{1»
CoGan 1 (4)
Large CO CT (1»
Larga CC CT (2»
LafgBCT(l)
Large CC CT (3}
Small CT(Jul)(1)
Small CT (Jul) (2)
Hunter 4(1)
Larga CC CT (4)
Large CT (2)
Largs CC CT (5)
Medium CT(1)
Large CT (3)
Mor9Geolhermal(1)
Large CC CT (6»
More Gaoihermal (2)
MoreCoGen 1 (1)
More CoGan 1 (2)
More CoGan 1 (3)
Large CT (4)
More Wind (1)
More Geoihermal (3)
Mors CoGen 1
Large CC CT
Small CT (Jul)
Large CC CT
Large CT
Large CC CT
More Geotharmal

Large CC CT
Small CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)
Large CC CT
Large CC CT (Jul)

total

Balance

4/2sra2 9^1

laaz isaa ^sad isaa ^aas laaz .lasa isaa 2000 zoai 2002 2203 2QQA 2005 2005 2007 2ooa 200? 2010 aoii

5,550 5,873 6, 125 6.386 6,674
1,094 995 1,000 1,004 1,028

6.948
1,036

7.229
1.038

7, 557
985

7,885
971

8,216
946

8, 545
946

8,877
923

9. 199
826

9. 517
754

9, 859
722

10. 182 lo/iae
635 635

10,808 11,129
591 583

6,072
612

4

12

6, 126
632

8

23

6,301
675

14
40
85
85
80
80
85

S.294
682

24
64
85
85
80
80
85

6. 337
554

37
103
85
85
80
80
85

5

85
175
175
31

6.283
535

50
154
85
85
80
ao
85
26

22
85

175
175

31
175

4

4

6,344
568

62
213
85
85
80
80
B5
65

38
85

175
175

31
175

8

8

175
31

6, 280
55B

76
272

85
B5
80
BO
85
65
45
42
85

17S
175
3t

175

175
31

175

6,355
556

B9
329

85
85
BO
80
B5
65
90
sa
85

175
175

31
175

175
31

175
20
31

6.316
551
103
382

85
B5
80
80
85
65

135
73
B5

175
175

31
175

a

8

300
175

31
175
20
31

6, 357
553
116
432

85
85
80
80
85
65

135
83
as

175
175

31
175

300
175
31

175
20
31

175

6,296
542
130
480

85
85
60
BO
65
65

135
83
B5

175
175

31
175

300
175
31

175
20
31

175

85
85
as
31

6, 351
538
142
528

85
85
80
80
85
65

135
83
85

175
175
31

175
8

a

300
175
31

175
20
31

175

85
85
85
31

5

6,282
540
155
568
85
85
80
80
85
65

135
83
85

175
175
31

175

300
175

31
175
20
31
45

175

85
85
85
31
22

85
175

6,355
479
167
600

B5
85
80
80
85
65

135
83
85

175
175

31
175

300
175

31
175
20
31
45

175
45
S5
85
85
31
33

85
175

8

175
31

6.316
480
178
619

85
85
80
80
85
65

135
83
85

175
175
31

175

300
175
31

175
20
31
45

175
45
85
85
85
31
42
45
as

175
8

175
31

175

6,357
474
190
636

85
85
80
80
85
65

135
83
85

175
175

31
175

300
175

31
175
20
31
45

175
45
85
85
85
31
53
45
B5

175
B

175
31

175
45

175

6,296
474
201
653

85
85
80
80
85
65

135
83
85

175
175
31

175

300
175
3t

175
20
3)
45

175
45
95
85
85
31
73
45
85

175
8

175
31

175
4b

175
8

175
)75

6,350
400
213
669

as
85
so
80
85
65

135
83
85

175
175

31
175

8

8

300
175

31
175
20
31
45

175
45
85
85
85
31
83
45
85

175
8

175
31

175
45

175
a

175
175
175

88

11.460
S83

6,644 6,868 7, 125 7,390 7,702 7,984 8.267 8,542 8,856 9,162 9,491 9,800 10,025 10,271 10.581 10.817 11. 131 11.399 11.712 12.042

6,699 6,739 7.445 7,564 7,917 3, 134 B.566 8.792 9.047

55 -80 319 174 215 150 299 249 191

9,430

267

9.720

229

9,996 10, 197 10,424

196 172 153

10, 751 10,968 11,276

169 151 145

11.607 11,889

203 177

6. 2B2
401
225
685
85
85
90
80
85
65

13S
83
85

175
175

31
175

300
175

31
175
20
31
45

175
45
85
95
B5
31
B3
45
95

175
8

175
31

175
45

175
a

175
175
t75
175
175

12.200

157

L&R-High 4/28 4/29/9e2;13PM



PacifiCorp Electrto Operations
4/1 RIM. High Forecast
High, Step 2

Winter Peak

Requirements
System Loads
Firm Sates

total

Resources
Existing Genaratun
Firm Purchases

D.S. Lost Opportunities (1)
D.S. Optuns(1)
CoGen 1 (1)
CoGen 1 (2)
CoGen(1)
CoGen(2)
CoGen 1 (3)
BPA Entitlement (1)
Geolhgrmal-Pilot(l)
Wind-Pitot (1)
CoGen 1 (4)
Large CC CT(1)
Large CC CT (2J
Large CT[1>
Large CC CT (3)
SmallCT (Jul)(l)
SmatlCT(Jut)(2)
Hunter 4(1)
Large CC CT (4»

00 . Large CT (2)
00 Largo CC CT (5)

Medium CT(1)
Large CT (3)
More Qaothermal (1)
Ldfgs CC CT (6)
More Geoiharmal (2)
MoreCoGen 1 (1)
More CoGen 1 (2)
More CoGen 1 (3)
Large CT (4)
MoraWind(l)
More Geothermal (3)
Mora CoGen )

Large CC CT
Small CT(Ju))
Large CC CT
LargB CT
Larga CC CT
More Geothermal

Large CC CT
Small CT
Laige CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)
Large CC CT
Large CC CT (Jul)

total

Reaefva Requirement
Total Company Reserve

Balance
(Reserve 4-Balance)/Requirement

4/28/92 921

1392 1993 1994 1995 1996 t?97 1998 1999 2SSQ 2001 2QC2 2SS3 2004 2025 2!H£ 2fifiZ 2^^a 2QQS 2&lfl 2SU

7.312
1. 277

7.651
1,253

7,985
1,253

8,334
1,257

8,722
1, 159

9,091
1, 159

9,467
1, 159

9, 908
1, 159

10, 348 10.791 11.232 11,677
1. 109 1. 109 1. 109 1, 109

12, 107
909

12, 534 12.989 13.419 13,838 14, 254 14.685
809 801 601 601 601 526

7.234
2,229

5

15

7, 508
2. 323

11
30

7.683
2.422

20
55

100
100
94
94

100

7,746
2. 538

34
90

100
100
94
94

100

7, 750
2,443

52
156
100
100
84
94

100

100
250
250
156

7,754
2,323

70
244
100
100

94
94

100

16
100
250
250
156
250

7,766
2, 554

88
347
100
100
94
94

100
164

39
100
250
250
156
250

40
40

250
156

7,771
2,559

108
448
100
100
94
94

100
164

50
39

100
250
250
156
250

40
40

250
156
250

7, 776
2. 526

128
546
100
100
94
94

100
164
100
55

100
250
250
155
250
40
40

250
156
250
100
156

7, 776
2. 518

148
636
100
100
94
94

100
164
150
71

100
250
250
156
250
40
40

400
250
156
250
100
156

7,776
2,526

168
719
100
100
94
94

100
164
150
37

100
250
250
156
250
40
40

400
250
156
250
100
156

250

7,776
2,524

188
799
1CM
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
250
100
156

250

100
tCX)
100
156

7,776
2,488

208
B78
100
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
250
100
156

250

100
100
100
156

7,776
2,493

227
944
100
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
15S
250
100
156
50

250

100
100
100
156

16

100
250

7. 776
2,364

246
998
100
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
250
100
156

50
250

50
100
100
100
156
39

100
250
40

250
156

7, 776
2,332

265
1.029

100
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
250
100
156
50

250
50

100
100
100
156
39
50

100
250
40

250
156
250

7.776
2,333

284
1,058

100
100

94
94

100
164
150
87

100
250
250
156
250

40
40

400
250
156
250
100
156

50
250

50
100
100
100
156
55
50

100
250
40

250
156
250

50
250

40

7,776
2,339

303
1, 085

100
100
94
94

100
164
150
87

100
250
250
156
250
40
40

400
250
156
.
250
100
156
50

250
50

100
100
100
156
71
50

100
250

40
250
156
250

50
250
40

250
250

7,776
2. 173

323
1, 112

100
100
94
94

100
164
150
87

100
250
250
156
250

40
40

.
400
250
156
250
100
156
50

250
50

100
tOO
100
156
37
50

100
250

40
250
156
250

50
250
40

250
250
250

15, 120
526

8. 589 8, 904 9, 239 8, 591 9, 881 10, 250 10, 626 11, 067 11, 457 11, 900 12, 341 12, 786 13, 016 13, 343 13. 790 14. 020 14. 439 14, 855 15, 211 15, 646

7, 776
2, 191

342
1, 138

100
100
94
34

100
164
150
97

100
250
250
155
250
40
40

400
250
156
250
100
156

50
250

50
100
100
100
156
87
50

100
250

40
250
156
250

50
250

40
250
250
250
250
250

9.482 9.972 10.66B 10.997 11.645 11.900 12,933 13,371 13,781 14,349 14,727 15,280 15,443 15,849 16,313 16.6BO 17,040 17,603 17.749 18,313

1,300
-407
10%

1. 300
-332
11%

1,373
57

15%

1,388
17

15%

1,4B7
277
18%

1, 527
124

16%

1,628
685

22%

1,673
631

21%

1, 721
603

20%

1,791
658

21%

1,831
555

19%

1.B99
596

20%

1, 314

513
19%

1,961
545
19%

2,039
4B3
18%

2, OB4
576
19%

2, 144
457
18%

2, 221
527

18%

2,261 2,336
277 331
17% 17%

L&R - High 4^8 -2- 4/29/92 2:13 PM
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PacitiCorp Electrk; Opefations
4/1 niM. HighForecasi
High, Step 2

Summar Peak

Requirementa
System Loads
Firm Sates

total

Raaouices

Existing Generatton
Finn Purchases
D. S. Lost Opportunities (1)
D. S. Opttons (1)
CoGen 111)
CoQen 1 (2)
CoGen (1)
CoGen (2)
CoGen 1 (3)
&PA ErtillBmeni {\)
GeothermaJ-Pitot (1)
Wind-Pitot (1)
CoGen 1 (4)
Large CC CT(1)
Large CC CTtSt
LargaCT(l)
Large CC CT (3(|
Small CT(Jul)(1)
Small CT (Jul) (2)
Murrter 4 (1)
Large CC CT (4)
Larga CT (2)
Large CC CT (5)
Medium CT(1)
LargaCT(3)
MoreGeoiharrtial(l)
Large CC CT (6)
More Geotharmal (2)
MoreCoGen 1(1)
yore CoGBn 1 (2)
MoreCoGen 1 (3)

Large CT (4)
More Wind (1)
More Geoihermal (3)
More CoGan 1
Larga CC CT
Small CT (Jul)
Large CC CT
Largo CT
Larga CC CT
More Geothennal
Large CC CT
Small CT
Large CC CT
Larga CC CT
Larga CC CT
Larga CC GT (Jull
Larga CC GT
Large CC CT (Jul)

total

Resen/8 ReqLiirement

Total Company Reserve
Balance

(Rss8rv8+ Batancei/Requirement

4/SBW. 921

15S2 1S93 1^4 lass isas j52Z 1998 1999 ZQQQ 2301 2002 2Qsa aiQA 2005 2Q2S »07 2fiSafi 2009 2010 gD11

6,83(7 7,166
1,813 1,613

7, 489
1, 617

7, 826
1,619

8, t85 8, 545 8,903 8, 346 9,767
1,714 1.679 1.673 1.533 1.554

10. 190 10,611 11,034 11/446 11.852 12,292 12,707 13. 110 13,509 13,897 14.315
1.459 1,459 1,459 1^59 1, 151 1, 151 951 951 876 876 876

8,650 B.779 9, 106 9.445 9,909 10,224 10,582 10,385 11,321 11.649 12.070 12,493 12,705 13,003 13.443 13,658 14.061 14,385 14.773 15. 191

7.4fl1 7,526
2.289 2,281

3 7
12 24

7.719
2. 387

14
43

100
10Q
94
94

100

7,724
2.503

24
72

100
100
94
94

100

7,728
2,329

36
128
100
100
94
94

100

100
250
250
156

7, 740
2. 198

43
202
100
100
94
94

100

10
100
250
250
156
250

40
40

7,740
2. 156

60
290
100
100
94
34

100

25
100
250
250
156
250

40
40

250
\56

7, 745
2, 129

73
375
100
100
84.
94

100

50
25

100
250
250
156
250

40
40

250
ISS
250

7. 745
2, 138

86
459
100
100
94.
94

100

100
35

100
250
250
156
250
40
40

250
156
250
100
156

7, 745
E. ^30

99
538
100
100
94
94

100

150
45

100
250
250
156
250
40
40

400
250
15S
250
100
156

7,745
2,137

112
614
100
100
94
94

100

150
55

too
250
250
156
250

40
40

400
250
156
250
100
156

250

7, 745
2,100

125
688
100
100
w

94
100

150
55

100

250
250
156
250

40
40

400
250
156
250
100
156

250

100
100

100
156

7,745
2,101

138
763
100
100
S4
94

100

150
55

100
250
250
156
250
40
40

400
250
1SS
250
100
156

250

100
100
TOO
156

100

7, 745
2. 106

150
824
100
100
94
94

100

150
55

100
250
250
156
250

40
40

400
250
156
250
100
156
50

250

100
100
100

156
10

100
250

40

7, 745
1,990

(63
B75
100
100
54
94

100

150
55

100
250
250
156
250
40
40

400

350
)56
250
100
155
50

250
50

100
100
100
1&6
25

100
250
40

250
15S

7,745
2,045

17S
903
100
100

&4
94

100

150
55

100
250
250
156
250

40
40

400
250
156
250
100
156
50

250
50

100
100
100
156
25
50

100
250

40
250
156
250

7, 745
2, 05t

187
930
100
100
34
94

100

150
55

100
250
250
156
250
40
40

400
250
156
250
wo
156

50
250

50
100
100
100
156
35
50

100
250

40
250
156
250

50
250
40

7. 745
2.052

200
956
100
100

94
94

100

150
55

100
2M
250
156
250
40
4Q

400
250
155
250
100
156
50

250
50

1QO
100
100
156
45
50

100
250
40

250
15S
250

50
250
40

250
250

7. 745
t,902

212
9B1
100
100
94
94

100

150
55

100
250
250
155
250
40
40

400
250
155
250
100
156
50

250
50

loa
100
100
156
55
50

100
250

40
250
156
250

50
250
40

250
250
250
250

7, 745
1, 904

224
1,006

100
100
94
94

100

150
55

100
250
250
156
250
40
40

400
250
15S
250
100
156
50

250
50

100
100

100
156
55
&a

100
250

40
250
156
250

50
250
40

250
250
250
250
250
250

9. 7B6 9, 83fl 10, 652 10. 911 11, 465 11, 772 12^51 12, 627 13, 049 13. 594 13, 950 14, 455 14. 643 15. 072 15. 490 15. 886 16. 281 16. 830 17. 228 17. 767

1, 300
-164
19%

1. 300
-241
12%

1. 373
173

17%

1,388
78

16%

1, 487
69

16%

1. 527
22

15%

1.628
42

16%

1,673
70

1G%

1, 721
7

15%

1,791 1.831
154 49

17% 16%

1,899
63

16%

1,914
24

15%

1,861
ioa

ie%

2, 039 2,084

8 144
15% 16%

2,144
76

16%

2, 221

224
17%

2.26^ 2,336
194 240

17% 17%

LAR-H)gh4/2B -3 4/29/92 2:13 PM
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KEY OUTPUTS
Electrificalion Scenario

SylemLoad (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customers (OOO's)

Net Eledric Plant (M»)
Net Conservation Asoeta

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal
Real

Base Unit Cost (mills/kwh)
Nominal

Real
Average Growth

Nominal

Real

Average Cuslomei Bill ($)
Noininal

Real
NPV (9.54% discount rate)

Customer Cost (MS)

Levelized Customer Cost (M$)

(30 years at a 954% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (M$)
NFV (9.54% discount rate)

Total Resource Cost (M$)

Nominal
Real

NFV (9.54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

Power Planning 4/22/92 9:59 AM

1991

5200.0

4.5
5195.5
4749.7

1992 1993 1994 1995 1996 1997 1998 lf» 2000 2001 2002 2003 2004 20U5 2006 2007 2008 21M!> 2U10

5550.0
15.5

5534.5
5059.6

5873.0

30.9
5842.1
5340.9

6125.0
54.0

6071.0
5550.1

6431.3
88.0

6343J
5799.0

6752. 8 7090.5

139.7 203.6
6613. 1 6886. 9'

60457 6296.0

7445.0

275.7
71693
6554.2

7817.2

348.2
7469.1
6828.2

8208.1

418.6
7789.5
7121.1

8618.5

485.1
8133.4

7435.6

9049.4
548.5

8501.0

7771.6

9501.9

610.0
8891.9

8129.0

9977.0

670.5
9306.5

8508.0

10475.8 10999.6 11549.6 12127.1 12733.4 13370.1
722.5 766.5 796.8 825.9 853.9 881.9

9753.3 10233.2 10752.8 11301.1 118W.5 12488.2
8916.5 9355.2 9830.2 10331.5 10860.3 11416.7

1^30 1,267 1^94 1,123 1^1 1405 1,449 1^90 1^35 1^78 1^21 1,668 1,715 1.759 1,802 1^43 1,885 1W 1,976 2,025

5945.7
16.1

6544.0
57.5

7009.6
119.6

7602.3
208.6

8233.8
3353

9039. 6 102057

504.7 794.1
11440.7
U17.2

12778.5
1442.1

141673
1748.6

15365.1
2025.5

16432.4 17566.1 18876.3 20274.9 21895.B 23697.9 25717.4 27117.6 27503.7
2280. 4 2520. 9 2748. 8 2911. 2 3012. 7 3012. 4 3000. 6 2980. 9 2963.5

5.10» 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10» 5.10% 5.10% 5.10% 5.10%

1936.9 2015.0 2215.3 2367.0
1936.9 1917.2 2005.5 2038.9

39940.2

10. 86%

5.48»

46.6 45.3 47.3 48.7
4«.6 43. 1 42.9 41.9

5. 86%

0. 72%

1574.6 1590.8 1711.5 1788.8
1574.6 1513.6 1549.5 1540.9

25111.4

2533.1 2825.3 3144.2 3451.4 3895.6 4291.9 4833.8 5423. 1 6091.9 6694. 4 7554. 7 8434.7 9546. 2 10700.0 12085.6 13731.9
2076.0 22032 2332:9 2436:5 2616.7 2743.0 2939.4 3137.7 3353.7 3506.5 3765. 1 39<)9.7 4307. 1 4593. 5 4936, 5 5336.8

2.8 3.6 3.6 3.9

0. 3 0. 7 1.0 1.4

49.1

1.0 4. 2 9. 2 16.6

1124.1

1938.3 2019.8 2225.5 2385.1
19383 1921.8 2014.8 2054.4

41113.5

11.04%
5. 65%

46.5
46.5

5.6W
0. 53%

45.3
43.1

47,3
42.8

48.6

41.9

49.9 53.2 57.0 60.1 65. 1 68.6 74.2 79.7 85.5 89. 6 96.7 102.9 110.9 117.9 127.0 137.3.
W9 n"S 4M 42.4 43.7 43.9 45. 1 46. 1 47.1 46.9 48.2 48.8 50.0 50.6 51.9 53.4

1861.1 2011.0 2170.0 2315.6 2537.7 2719.8 2981.5 3251.0 3552.7 3805. 1 4191.9 4575.9 5065.3 5548.2 6115.2 6782.4
15253 K682 UW.l 1634.7 1704.6 1738.2 1813.0 1881.0 1955.8 1993. 1 2089. 1 2169.9 2285.4 2381.8 2497. 8 2635.9

5.0 0.0 -3.9 -4.8 -3.0 -1.0 4.3 9.6 14.8 18.0 33.4 47.5 75.2 103.8 133.2 167.5

1.9 1:9 1.5 1.0 0.7 0.6 1.1 2.1 3.6 5.4 8.8 13.7 21.3 31.9 45.5 62.6

27.0 41.1 66.7 96.0 126.8 158.9 191.7 226.2 262.4 300.6 335.0 365.0 371.8 376. 6 378.8 378.7

2562. 0 2868.4 3212.4 3548.4 4023. 1 4451.4 5026.6 5651.4 6357.9 7000.4 7898.4 8813.4 9939. 2 11108.5 12509.8 14173.3
2TO97 223&8 BSsls 2505.0 2702.4 2844.9 3056.7 3269. 8 3500. 1 3666. 8 3936. 4 4179.3 4484. 5 4768.8 5109.8 5508.3

49. 7 52. 9 56. 6 59. 5 64. 3 67. 5 72. 8 78. 0 83. 6 87. 4 94. 1 100. 1 107. 5 114. 1 122. 7 132.4
418 4U 410 42, 0 43.2 43.2 44.3 45. 1 46.0 45.8 46.9 47.4 48.5 49.0 50.1 51.4
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PadfCorp Electic OperaUom
4/1 RIM - Super High Forecast
BactTdcaton Scanario

^0
U

RiqulnnNnti
SyuwnLoad*
HnnSriM

totd

Rasoure-

Exttling Qeneraton
RimRxdusea
D. S. Lo*t QpportunitfeB (1)
D.S. Optton*(1)
Caa«n1(1)
CoG»n1(2)
Co0»n(1)
Co0wt(2)
CoCton 1 (3)
BPAEnti<l»rrwnt(1)
G»olhNind-PII<rt(1)
Wlnct-Rtol (1)
CoGwtl (4)
CoGton2(1)
Larg*CCCT(1)
Larg* CC CT (2)
LarffCTfl)
Larg* CC CT (3)
LuB»CCCT(4)
Hun(w4(1)
SmaNCT(Jul)(l)
Smdt CT (Jul) (2)
Srnsl CT (Jul) (3)
Smdl CT (Jul) (4)
Larg»CT(Z)
Wyodak2(1)
Larg* CC CT (5)
Large CC CT (6)
Medum CC CT (1)
Larg* CC CT (7)
Lnrg* CC CT (fl)
Larg* CC CT (fl)
Larg* CC CT (Jul) (1)
LargaCCCT
LargtCCCT
Larg«CCCT
Lwg* CC CT (Jui)
LaigaCCCT
largtCCCT
LargaCCCT
large CC CT
Larg» CC CT (Jd)
LwgaCCCT
LargaCCCT
Larga CC CT (Jut)
LargiCCCT
LargaCCCT
Larg* CC CT (Jul)
Large CC CT (Jul)
Larg* CC CT (Jul)
Larga CC CT (Jul)
Larg* CC CT yul)
Larg* CC CT (Jd)
LnryCT
LargaCT
LargaCT
Larg* CC CT (Jut)
Laigs CC CT (Jul)
Laige CC CT (Jul)
Larga CC CT (Jul)

totd

m8.unimiTita.u22uaima2m2m2aB22m2mia»B2mam2BU2m

4/6^2 14-1 B

201g 204

5,550
1.094

S.873
aas

6. 125
1. 000

6.431
1,004

6,753
1.028

6,644 6, 868 7, 125 7. 436 7. 781

6. 072
612

4

12

6, 126
632

8

23

6, 301
675

14
40
B5
85
BO
80
as

6, 294
682
24
64
as
as
80
80
85

6, 337
S54

37
103
85
as
80
80
85

5

85
85

175
17S

31

7, 080
1. 036

6. 283
535

so
154
85
as
ao
80
as
26

22
85
85

175
175
31

175
175

7,445
1.038

7,817
985

a.zoa
971

e.eia
B46

9.04B
946

9,502 9. 977 10.476 11. 000 11.550 12. 127 12.733 13.370 14. 039
823 826 7M 722 635 635 591 533 '583

..126 8,<a3 8.B03 «., 7« 9,i65 ».Me 10.425 lo. lai 11.230 11.722 12,, B5 ,2.762 IU2i ,3.153 14.622

6, 344
566

62
213
85
as
BO
80
85
65

38
85
as

17S
175
31

175
175

6, 280
558
76

272
as
85
80
BO
as
65
45
42
B5
as

175
175

31
175
175

17S
175

6.355
556
89

329
85
as
80
80
B5
65
90
58
as
as

175
175
31

175
175

175
17S
M

6,316
5S1
103
382

85
as
80
80
as
65

135
73
as
B5

175
17S

31
175
175
300

a

a

8

a

31

175
175
M

6,357
5S3
116
432
85
85
ao
80
85
65

135
83
85
85

175
175
31

175
175
300

B

fl
8

a

31
192
175
175
M

175

6, 296
542
130
480
as
S5
80
ao
85
65

135
83
85
85

175
175
31

175
175
300

31
192
175
175
64

175
175
175

6. 351
538
142
S2B

85
as
80
80
85
65

135
83
B5
B5

175
17S
31

175
175
300

31
192
175
175
64

175
175
175
175
175

6. 282
540
155
sea
as
as
80
co
as
65

135
a3
as
85

175
175
31

175
175
300

8

a

a

a

31
192
175
175
64

175
175
175
175
175
175
175
aa

6, 355
479
167
600

as
as
80
ao
as
65

135
83
85
as

175
175

31
175
175
300

31
192
175
175

64
175
17S
175
175
175
175
175
175
17S
175

6, 316
480
17B
61fl

85
BS
80
ao
85
65

135
83
85
as

175
175

31
175
175
300

31
192
175
175

64
175
175
175
175
175
175
175
175
175
175
17S
175

S. 3S7
474
190
636
85
as
ao
ao
as
65

135
83
B5
85

175
175

31
175
175
300

8

a

8

a

31
192
175
175

64
175
175
175
175
175
175
175
175
17S
175
175
175
175
175
175

6, 296
474
201
653
as
B5
BO
60
as
6S

135
fl3
85
85

175
175

31
17S
175
300

8

31
192
17S
175
64

175
175
175
175
175
175
175
175
175
175
17S
175
17S
175
175
175
175
175

88
88

6, 350
400
213
66B
as
as
80
80
as
65

135
83
85
85

175
17S

31
175
175
300

B

8

8

a

31
192
175
175

64
175
17S
175
175
175
175
175
175
175
175
17S
175
17S
175
175
175
175
175
175
175

6, 282
401
225
685
as
65
ao
ao
85
6S

135
a3
85
as

175
175

31
175
17S
300

31
192
) 75
175
64

175
175
17S
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175

31
31
31
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PadfiCorp Bactric Opm-atfon*
4/1 RIM . Supw High Forwast
ElecfrilicaUon Scenario

WlntarPaak

Raquinfnenl*
System Load*
FlimSd-

totd

4/6/92 14:19

uaiiiaaUM.uauM.iauiSMumamaaaiamzmamaBSZimzmastzm.auiizut

7.312 7.651
1.277 1,253

7, 985
1,253

8. 3S4
1,257

8. 589 B. 904 8, 238 B. M1

8. 803
1, 158

9.244 9. 706 10. 191 10,701 11.236 11,797 12.387 13.007 13.657 14,340 15,057 15, 810 16.600 17,430 18, 302
^58 US8 lllS9 1^109 1.100 1.109 1, 1(» 909 809 801 601 601 601 526 526

9.B62 10.403 10.865 11. 3SO 11.810 12. 345 12. B06 13,496 13. 916 14. 466 15, 141 15. 658 16, 411 17, 201 17, 856 18. 828

^0
4>

Ra sources

Exiating Ctonwation
RrmPuthnw

D,S. Lo*tOpportuniU*»(1)
D.S. Opttomfl)
CoOen 1 (1)
Cua*n 1 (2)
CoQ«n(1)
Co0en(2)
CoQdft 1 (3)
BPA Entillamwt (1)
0*otbwrod-Pilot(1)
Wlnd-fllot (1)
CoCrtn 1 (4)
CoGton2(1)
LW9»CCCT(1)
Larg«CCCT(2)
LargaCT(l)
Larg* CG CT (3)
Laga CG CT (4)
Hunw4 (1)
SmdlCT(Jii)(1)
Smdl CT (Jul) (2)
Smd) CT (Jul) (3)
Smdl CT yd) (4)
Laige CT (2»
Wyodak 2 (1)
Lar9«CCCT(5)
Larg* CC CT (6)
M»diunCCCT(1)
Laigc CC CT (7)
LaigeCCCT(8)
Larg«CCCT(9}
Larg«CCCT(JulK1)
LargaCCCT
Large CC CT
LaigeCCCT
LafgaCCCTfJul)
LaryC CCT

LargaCCCT
LargaCCCT
LargtCCCT
LargaCCCTfJul)
Large CC CT
Larga CC CT
Larga CC CT (Jul)
LaigaCCCT
Lar9BCCCT
Large CC CT (Jul)
Larg« CC CT ^Jul)
Larg« CC CT y»i)
Large CC CT(Jul)
Lafg«CCCT(Ju<)
Large CC CT (Jul)
Large CT
LargaCT
LargsCT
Lar^CCCTfJul)
Lar9e CC CT (Jul)
Larg« CC CT (Jul)
Large CC CT (Jul)

totd

ResuvB Requirement
Total Company Reswvs

Bdanca

(Reserve + Bal anceyfl Bquiremert

7,234 7,50fl
2,229 2. 323

5 11
15 30

7, 683
2. 422

20
5S

100
100

94
94

100

7. 746
2, 538

34
so

100
100
94
94

100

100
100

7,750
2, 443

52
156
100
100
94
94

100

100
100
zso
250
156

7. 754
2. 323

70
244
100
100
94
&4

100

16
100
100
250
250
156
250
250

7, 766
2. 554

88
347
100
100
94
M

100
164

39
100
100
250
250
156
250
250

7.771
2.559

108
448
100
100
94
M

100
164

50
39

100
100
250
2SO
156
250
250

40
40
40
40

156

250
2SO

7,776
2,526

128
&46
100
100
94
94

100
164
100
55

100
100
250
250
156
250
e&o

40
40
40
40

156

250
250
iza

7. 776
2. 51 B

148
636
100
100
94
94

100
1M
150

71
100
100
250
250
156
250
250
400

40
40
40
40

156

250
250
128

7,776
2.S26

isa
719
100
100
fl4
94

100
164
150
87

100
100
250
zso
156
250
250
400
40
40
40
40

156
256
250
250
128
250

7.776
2, 524

188
799
100
100
94
94

100
164
150

87
100
100
250
250
156
250
250
400

40
40
40
40

156
256
250
250
12B
250
250
250

7.776
2,488

208
a?a
100
100
94
94

100
1M
150
a?

100
100
250
250
156
250
2SO
400

40
40
40
40

1S6
zse
250
250
126
250
£SO
£50
250
250

7. 776
2. 493

227
9U
100
100

94
M

100
164
150

87
100
100
250
250
156
250
250
400

40
40
40
40

156
256
250
250
128
250
250
250
250
250
250
250

7,776
2, 364

246
998
100
100

94
94

100
164
150

87
100
100
zso
250
156
250
250
400

40
40
40
40

156
256
250
250
iza
ZSO
250
250
250
250
eso
250
250
2SO
250

7, 776
2, 382

265
1,029

100
100

S4
94

100
164
150
67

100
100
250
250
156
250
250
400

40
40
40
40

156
256
zso
250
128
250
2SO
250
250
250
250
250
250
250
250
250
250

7, 776
2. 33B

264
1. 0S8

100
100

94
94

100
164
150

87
100
100
250
250
156
250
250
400

40
40
40
40

156
256
250
250
128
250
250
2SO
250
250
250
250
250
250
250
250
250
250
250
250

7.776
2. 339

303
1. 085

100
100
94
94

100
164
150
87

100
100
250
250
156
250
250
400
40
40
40
40

156
256
250
2SO
128
250
250
250
2SO
250
250
250
250
250
250
250
2SO
250
250
250
250
250
ZSO

7,776
2, 173

323
1.112

100
100

94
94

100
164
150

87
100
100
250
250
ise
250
250
400

40
40
40
40

156
256
250
250
128
2SO
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
2SO
250

1S6
156
156

7. 776
2. 191

342
1, 138

100
100
94
94

100
164
150
87

100
100
250
250
156
250
250
400

40
40
40
40

156
256
2SO
250
128
250
250
2SO
250
250
250
250
250
£50
2SO
250
250
250
250
250
250
250
250
250
250
250
250
250
250
156
156
156

«.<82 ».»72 10. 881 11.097 11745 12.260 1Z. 9SB 13. 101 14.083 t4<S] 1S.2B5 16. 182 1B.44B 17.035 17. 721 18. 2B7 11. 05] IB.Ma 20.6M 21. 710

1. 300 1, 300 1. 373
-407 -332 57
10% 11% 15%

1. 403
52

15%

1. S02
281

ia%

1, 579
269
18%

1. 631
463

19%

1. 737
713

22%

1, 766
&07

19%

1, 836
470
19%

1. 914
464

18%

1, 989
397

ia%

2. 064
465
1S%

2. 139
430

18%

2, 252
336

17%

2. 327
312

17%

2. 439
201
16%

2. 5S2 2. 697 E. M7
95 43 86

15% 15% 1E%

4/22/92 3:47PM
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^0
Ln

PactlCorp Elttctric Opwationa
4/1 HIM - Super High Porocatt
ElertDicalion Swnario

Sunnnir Ptflh

R«qtlnmwiti
S^rtNnLnala
HimSttM

told

RasourcBB

Exiting OeneraBon
HnnPurchatw

D.S. LortOpportunltt** (1)
D.S. Opttor»(1)
CoQ»n1(1)
Ct»Q»n1(2)
CoQftn(l)
CoGenp)
CuGen1(3)
BPA EntiUejmrt (1)
Geuhwmd-Pilot (1)
Wind-Rlol (1)
CoGm 1 (4)
CnQ*n2(1)
Lw9*CCCT(1)
LargaCCCT^f
L«F9»CT(1)
Lug» OC CT (3)
IAT9»CCCT(4)
HunW4(1)
SmaN CT (Jul) (1)
SmBllCTyut)t2)
Smdl CT (Jul) (3)
SinaN CT (Jul) (4)
Lug* CT (2)
WyodahSfl)
La^»CCCT(S)
Lwg«CCCT(6)
Madum CC CT (1)
LuyCCCTCT
larg»CCCT(8)
LaB»CCCT(S)
Larg* CC CT (Jd) (1j
LaiyCCCT
LaryCCCT
LargaCCCT
Larg* CC CT (Jul)
Larg»CCCT
LwgaCCCT
Large CC CT
LargaCCCT
iarg* CC CT (Jd)
LargaCCCT
UfffCCCT
Larg»CCCT(Jul)
LargaCCCT
targ»CCCT
Laiga CC CT (Jul)
Larg* CC CT (Jul)
Lary CC CT (Juf)
Larga CC CT yul)
larg* CC CT (Jul)
Larga CC CT ̂ }
large CT
laigaCT
LaryCT
Lug* CG CT (JU)
Ls^BCCCTfJ^)
Lary CC CT yul)
Large ec CT (Jui)

totd

Reserv RoqL xrafnent

Totd Company Resena
Balance

(Reswve t Bal ance)fRs quire m»nt

4/6/92 14:19

laaz . isaa iaM ifla& IBM IM; ISSB 19^9 EQOO 2001 zoce 2003 2004 2oos eoae 2007 aooa 2009 eiua aui

6,837
1,813

7. 166
1,613

7. 4BS
1,617

7.B63
1,619

8.257
1714

a.669
1, 679

8, 103 B. 558 10, 036 10. 538 11.065 11, 618 12. 199 12. 809 13, 449 14, 122 14. 8ZB 15. S6B 16. 34B 17, 165
1.670 1.E3B 1,554 1,459 1.45B 1,459 1,258 1.151 1.151 951 951 876 876 876

8. 650 8. 779 9. 106 8.482 8, 971 10. 34B 10. 782 11. 087 11, 590 11, 997 12.524 13. 077 13, 458 13.960 14. 600 15. 073 15, 778 16, 445 17, 22^ 1B, 041

7.481 7.526 7.718 7,724 7,728 7.740 7.740 7,745 7,745 7,745 7,745 7.745 7,745 7, 745 7, 7-IS 7,745 7, 745 7.745 7,745 7,745
Z.ZStf 2.28t 2.3S7 2.503 2,320 2. 198 2, 156 2.129 2,13fl 2, 130 2,137 2,100 2, 101 2,106 1,990 2,045 2,051 2,052 1,902 1,&04

3 7 14S4 36 4860 7386 9» 118 125 138 150 163 175 187 200 216 £24
12 . 24 43 72 128 202 290 37S 459 53B 614 668 762 824 87S S03 930 956 981 1, 006

100 100 100 100 100 )(» t<» 100 1CO 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
a494MB41MM94MB4W94&494MM&494B4
S4MM9494S4943494Wfl-tMWMM9494fl4

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

50 100 1 SO 150 150 ISO 150 ISO 150 T50 150 )50 ISO
10ZS 25 35 45 55 55 5555 55 55 S5 55 55 S5

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

250 ESQ 250 250 2SO 250 250 250 250 250 250 250 250 250 250 250
250 250 2&0 250 250 250 250 £50 250 2SO 250 £50 250 250 250 £50
156 156 156 156 156 156 15C 1S6 156 156 1S6 156 156 156 156 156

250 250 250 250 250 250 250 250 250 260 350 250 2SO 250 S50
250 250 250 250 2SD 250 S50 250 250 250 250 Z50 250 2SO S50

400 400 400 400 400 400 400 400 400 400 400
40 40 40 40 40 40 40 40 40 40 40 40 40 40
49 40 4Q 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40 40 40 40 40 40

156 156 156 156 156 156 (56 156 156 156 156 156 1B6 156
256 356 256 ZS6 256 256 256 256 256 256

250 250 250 250 250 250 2SO £50 250 250 2SO 250 250
£50 250 2SO 250 ZSO 250 250 250 Z50 2SO 250 250 ZW

128 12B 128 128 128 128 128 128 128 128 128 128
250 250 260 250 250 250 250 250 250 250

250 250 250 2SO 250 290 2SO 250 250
2&0 250 250 250 250 250 250 250 250
250 250 2SO 250 2SQ 250 250 250 250

E50 250 2BO 250 ZSO 250 250 250
250 250 250 250 250 250 ZSO
250 250 250 250 250 250 250
250 250 2SO 250 250 2SO 250

250 250 250 250 250 ZSO
2SO 250 250 250 250 250

250 250 £50 250 250
250 250 250 250 250
250 250 250 250 2SO

250 250 2SO 250
250 250 250 250
250 250 250 2SO

250 250 250
£50 250 250
250 250 250
250 250 250

Z&O 250
250 250
2&0 250
250 250
156 156
156 156
156 156

Z5B
250
250
2&0

9. 786 9. 838 10. 6S2 11. 011 11. 565 12. 042 12. 431 13. 057 13. 351 13, 896 14, 508 15, 307 15, 645 16, 474 16. 921 17. 767 18. S6Z t9, 60t Z0. 957 2?, 936

1. 300
. 164
13%

1. 300
-241
t£%

1, 373
173
)?%

1.403
125
t6%

1. 502
fl2

i6%

1. 579
115

16%

1, 631
19

15%

1. 737
223
ia%

1. 766
-5

15%

1.a 36
ea

16%

1. S14
70

16%

1.989
241

17%

2. 064
123

16%

2.139
375

18%

2, 252
69

16%

2, 327
367

18%

2.439
344
18%

2. 552 2, 697 3. 847
G04 1. 036 1, 108
13% 22% ay&

L&R - SHigh 4/6 4^2/62 3:47PM
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KEY OUTPUTS
loss of Resources Sceitarw

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total CiKtainets <0001s)

NuEledric Plant IM$)
Net Conservation Asscta

General Inflation Rate

Operating Revenuea (M$y
Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5200.1)
4.5

5195.5
4749.7

5423.0
13.3

5409.7
4945.5

56W.O
26.4

5583.4
5104.5

5792.0
4«.l

5745.9
5252.9

5978. 0 6180.0

75.5 119.8
5902.5 6060.2
5396.1 5540.3

6366.0
173.9

6192.1
56<0.8

6557.0 6788.0
236. 8 299.9

6320. 2 6488.1

5777.9 5931.4

7018.0 7250.0
361. 0 418.0

 

57.0 6832.0
6085. 8 6245A

7480.D
472.0

7008.0

6406.7

7711.0

524.1
7186.9

6578.3

7931.0
575.2

7355.8
6724.7

8146.Q

622.4
7523.6
6878.1

8384.0

t59.2
7724.8
7062.0

8604.0
6&4.6

7M9.4
7139.9

8814.0
710,1

8103.9

7408.6

9020.0

734.4
8285.6
7574.7

9233.0
758.0

8475,0
7747.8

1320 1^49 1.Z68 1,289 1^18 1^52 1386 1/118 1/152 1/185 1^18 1,554 1^89 1,623 1,655 1^85 1,715 1,748 1,784 1,820

5945.7
16.1

6537.1
50.7

6944.3

106.0
7340.9

185.4
7772J 8291.0

3m.S 454.8
8956.9

698.5
9718. 8 10667.9

979.8 12(2.7
11675.2 12649.8

1527. 7 1763.9
13472.9

1978.6
14163.0
21TO.6

usss.o
2368.8

15553.3

2529.8
16243.4
2608.1

16885,3
2601.0

17652.0
2594.5

18318.6
2579.1

18699.8

2558.7

5.10» 5.10% 5.1»% 5.10% 5.10» 5.10% 5.10% 5, 10% 5.10% 5.10% 5.10% 5.10% S.W1. 5.10% 5.10% 5. 10% 5. 10% 5. 10% 5.10% 5. 101

191U.8 1983.2 2171.9 2298.5 2444.0 2M6.6 2827.9 3019.1 3308.1 3555.0 3894.5 4)87.1 4606.9 48SW.2 5377.1 5824.6 6334.8 6887.1 7341.7 7940.6
191U.8 1887.0 1966.2 1979.9 2003.0 2063,8 2098.2 2131.4 2222.1 2272.0 2368.2 2422.6 2536.2 2566.2 2679.9 2742.0 2858.2 2922.2 2998.8 3086.1

31930.9

7. 79%

2.55%

\0
oa

Base Unit Cmt (milla/kwh)

Nominal

Rul
Average Growth

Nominal

Rul

Average Cufttomfti Bill ($>
Nominal

Real
NFV (9. 54% discount rate)

Customer Cost (MS)

LeveIizedCuatoineiCost (M$)

(30 years at a 954% discount rate)
NFV (9. 54% discount rate)

Energy Services Chaige (M$)
NFV (9. 54% discount rate)

45. 9 45. 7 48.6 50.0 51.7 54. 4 57.0 59. 6 63.7 66.5 71. 2 74. 6 80. 0 82. 9 89. 2 94. 2 99.9 104. 6 -110. 6 117.0
45.9 43.4 44.0 43.0 42.4 42.4 42.3 42.1 42.8 42.5 43.3 43.2 44.1 43.4 44.5 44.6 45.1 44.9 45.2 45.5

5.04%
-0.05%

1566.3 1588.5 1712.8 1783.8 1854.8 1957.5 2040.0 2129.4 2278.0 2394.3 256A.2 2695.1 2898.7 3018.6 3249.2 345«.9 3693.5 3894.9 4116.0 4362.8
1566.3 1511.4 1550.6 1536.6 1520.1 1526.5 1513. 6 1503. 3 1530. 1 1530.2 1560. 5 1559. 3 1595. 8 1581. 2 1619,4 1639.3 1666. 5 1672.1 1681.2 1*95.5

21751.9

2.8 3.3 3.3 3.2 4. 1 -1.1 -5.3 -5.9 -4.2 .23 2.8 8.B 12.9 16.0 31.7 44.8 71.1 90.9 120.4 149.9

0.3 0.6 1.0 1.3 1.7 1.6 1.1 B.5 0.0 -0.2 0. 1 0.9 2.2 3.8 7. 1 11.6 18.9 28.2 40.5 55.8
41.0

1.0 35 8.0 14. 6 24. -1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317. 5 322. 2 326. 3 326. 9 324.6
976.3

Total Resource Cost (M$)

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1912.2 1987.3 2180.9 2314.4 2469.8 2685.3 2887.5 3103.4 3418.6 3692.9 4060.8 4383.8 4835.9 5162.5 5676.0 (153.7 6675.9 7161.6 7709.B 8321.0
1912.2 1890.9 1974.3 1993.6 2024.2 2094.0 2142.4 2190.9 2296.3 2360.2 2469.4 2536.4 2662.2 2704.1 2828.8 2918.1 3012.1 3074.4 3148.8 3233.9

32948.1

&.05%

2.80%

45.9 45.6 48.5 49.9 51.6 54.1 56.6 59.1 62.9 65.5 69.9 73. 2 78.3 81. 1 87.0 91.7 96.9 101.2 106.7 U2.5
45.9 43.4 43.9 43.0 42.3 42.2 42.0 41.7 42.2 41.9 42.5 42.3 43. 1 42.5 43.4 43.5 43.7 43.4 43,6 43.7

4.83%
-0, 26%

Power Planning 4/22/92 9:52 AM P«8el sdc Key Outputs-MtiLoR 4/17
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^0

PacfffCotp Etectrte CpotatfOfw
W RIM - Medium High Forecast
Loss of Resoufcott Scenario

Avafaaa Msoa>uans 139?

Raquirements
System Loads 5,423
Firm Sates 1^)94

total

Resources
Existing Gansraitton 6.072
Firm Purchasaa 612
D. S. LostOpportunlttes(1( 3
D,S. Opliona (1) 10
CoGentl)
CoGan(2)
CoGen 1 (1)
CoGenl ^
BPA Entttlemoitt (1)
BPA Out (1)
Geotharmaf-PBotO)
Wlnd-Pitot (1)
CoGen 2 (1)
CoGen2(2)
Lafff®CCCT(l)
Large CC CT(q
Small CT(1)
SmallCT (2)
Small CT (3)
Medium CT (11
Large CT (1)
Large CC CT (3)
HunW4(1>
Large CC CT (4)
Wyodak2(1l
Large crc?>
taifCCCT
Small CT (Jul)
Small CT (Jut)
Small CT(Juf»
Small CT (Jul)
Medium CT
Large CC CT
LargaGCCT
Large CC CT
Small CT
La^eCCCT
Lajg« CC CT (Jul)

total 6.697

Balance 180

4/1/82 12^2

laaa laai ^& .lass laaz isaa laaa 2000 siifli 2022 ZQSQ 2204 SBQS 2c^ ssfflz saofi sooa 2^ zau

5, 6)0
895

5, 732
1, 000

5,97B
1. 00*

6, 180
1,029

6.366
1.036

6. 557
1. 038

6.7B8
9B5

7. oia
»71

7,250
346

7.480
946

7,711
&23

7, 931
fl2S

a, i46
754

6,364
722

fi.eo*
635

fl.au
635

9.QM
591

9.233
583

6, 126
632

7

18

-20

B.301
675

13
33
BO
ao
85
85

-40

6,294
GS2

22
54
80
80
86
85

-60

85
B5

6,337
554

33
67
80
80
as
B5

-80

5

85
B5

175
175

6,283
535

44
130
80
80
85
85
26
-80

22
85
85

175
175

a

a

a

20

6,344
566

55
182
80
BO
B5
85
65

-BO

38
as
85

175
175

8

8

8

20
31

6.280
55B

67
233

ao
BO
B5
85
65

-80
45
42
85
85

175
175

a

8

8

20
31

175

6, 355
556
78

283
BO
BO
85
8S
66

-80
90
56
85
85

175
175

8

8

8

20
31

175

6,316
551
90

328
80
80
85
65
6&

. 80
135
73
85
B5

175
175

8

8

8

20
31

175

175

6, 357
553
101
371

80
BO
85
fl5
65

-80
135
S3
85
85

175
175

8

8

8

20
31

175

175

31

6,296
542
113
411

80
80
86
85
65

-80
135
83
85
B5

175
175

»

8

8

20
31

175
300
175

31

6, 351
538
124
45)

80
ao
65
85
65

-BO
135
83
85
85

175
175

B

B

B

20
31

175
300
175

31

6,282
540
<34
486

80
80
85
BS
65

-BO
135
83
85
85

175
175

8

8

B

20
31

175
300
175
192
31

6,355
478
144
515
80
80
85
85
65

-80
135
83
B5
85

175
175

B

20
31

175
300
175
192
3t

175

6. 316
480
1S4
531

BO
80
85
85
65

-80
135
83
a&
85

17&
175

8

8

8

20
31

175
300
H5
192
31

175
4

4

4
4

20

6.357
474
1B3
S47

80
80
85
8S
65

-80
135
83
as
85

175
175

8

s

8

20
31

175
300
175
182
31

175
8

8

8

8

20
175

6.764

159

7. 312

519

7,491 7, 786

509 578

7,854 S.094 8.310 B, 505 8,753 8,891 9, 171 9,273 9,446 8,669 9,693 9,345

452 499 537 51 G 557 464 537 51fi 546 563 454 496

6,296
474
173
561

BO
80
85
85
65

-80
135
83
85
85

H5
175

8

8

8

20
31

175
300
175
192
31

175

20
175
175

10,083

471

6. 350
400
183
575
80
80
85
85
65

-BO
135
83
as
85

175
175

8

B

8

20
3t

175
300
175
192
31

175
8

8

8

B

20
175
175
175

8

9.453
583

6.617 8.M5 6. 798 S.8B2 7,208 7AK 7,515 7.773 7.889 8. 1«6 8.428 8,834 8.757 8.900 9, 106 >,239 9.449 «,6H 8,1(6 t0.03«

6,282
401
193
5BB

80
80
85
85
65

-80
135

B3
85
B5

175
175

8

20
31

17S
300
175
192

31
175

8

a

20
175
175
175

8

175
98

10,269 10,469

453 453

L&R - MH Lcfl 4/1 -1 4/8^2 9;45 AM



0
0

PacUICorp Electrk; Operations
4/1 RIM. Msdium High Fowcast
Lose of RasourcBs Scenario

Ufl^arE^k

Requirements
Systsm Loads
Finn Sates

total

Reeourcee
Existing Generatton
Firm Purchases
D. S. Lest Oppdrtunntoa (1)
O.S. Optkwa(1>
CoGen(1>
CoGan(Z)
CoGen 1 (1)
CoGen 1 (2)
BPA Enthlement (1)
BPA Gui <1»
Geotherma)-P|[ot(1)
Wlnd-Pltot(l)
CoGen 2 (1)
CoGan 2 (2)
LafgaCCCTfl)
Large CC CT (21
Small CT(1)
SmaJICT(2)
Small CT (3)
Medium CT (1)
Large CT(1)
Larga CC CT (31
Hunter 4(1)
Large CC CT(4)
Wyodak 2 (1)
La»geCT{2)
LargaCCCT
Small CT(Jul)
SmaJI CT (Jul)
Small CT(Ju<)
Smell CTtJul)
Medium CT
Large CC CT
Large CC CT
Lajge CC CT
SffiaJICT
La^e CC CT
LafgeCCCTyut)

total

Reserve Requirement
Total Company Rsseroe

Balance

(Reserve+Balancfll/Requlramant

4/1/92 12:42

uaz laaa uat . lags jaae isea. am . usa esm aaai zsm zaa 2CM ZBB aBe 2202 am sssa aus zau

7, 055
1. 277

7,299 7.537
1, 253 1.253

7, 786
1.257

6,056
1, 159

8. 305
1. 159

8, 558 8,867 9, 171 9.479 9, 785 10. 083 10.3S5 10.672 10.986
1,1S3 1,153 1, 109 1, 109 1. 109 1,109 909 809 801

11.277
601

11.555
601

u,B2a
601

12, 113 12,405
526 526

8,332 8,552 8,790 9,043 9.215 8.464 9,717 10,026 10.280 10,588 10.aS4 11.202 11,2S4 11,481 11,787 11.878 12, 156 12,430 12,639 12.931

7.234
2.229

4

12

7, 508
2,323

9

24

-100

7,683
2,422

18
44
94
84

100
100

-200

7,74$
2. 538

30
74
84
S4

100
100

-300

100
100

7. 750
2,443

46
130
94
94

100
100

-400

10Q
100
250
250

7,754
2.323

62
204

94
&4

100
100

-400

16
100
100
250
250
40
40
40

100

7,756
2,S54

78
294

84
94

100
100
164

-400

39
100
loa
250
250
40
40
40

100
156

7,771
2.S&9

95
383

94
94

100
100
164

-40Q
50
39

100
100
250
250
40
40
40

100
156
250

7,776
2,526

113
468

S4
84

100
100
164

-400
100
55

100
100
250
250
w

40
40

10Q
156
250

7,776
2,518

130
545

34
&4

100
100
164

-400
150

71
100
100
250
250
40
40
40

100
156
250

250

7, 776
2, S26

UB
616

&4
94

100
100
164

-400
ISO
87

100
100
250
250
40
40
40

100
156
250

250

156

7, 776
2, 524

165
684

94
94

100
100
184

-400
150

B7
100
100
250
250
40
40
40

100
156
250
400
250

156

7, 776
2.48S

181
751

94
94

100
100
164

-400
150
87

100
100
250
250

40
40
40

100
156
250
400
250

156

7, 776
2.493

188
812
84
&4

100
100
164

-400
150
87

100
100
250
250
40
40
40

100
156
250
400
250
256
156

7, 776
2,364

214
856

84
34

100
100
164

^00
150
87

100
100
250
250

40
40
40

100
156
250
400
250
256
156
250

7,776
2,382

229
883

SA
94

100
100
164

-400
150
87

100
100
250
250
40
40
40

100
156
250
400
250
256
156
250

100

7. 776
2. 338

245
soa
94
94

100
100
164

-400
150
87

100
100
250
250
40
40
40

100
156
250
400
250
256
156
250
40
40
40
40

100
250

7,776
2,339

261
933

&4
84

100
100
164

-too
150
87

100
100
250
250
w

40
40

100
156
250
^00
25Q
256
156
250

40
40
40
40

100
250
2SO

7.776
2, 173

278
955

94
S4

100
100
164

-400
150
87

100
TOO
250
250
40
40
40

100
156
250
400
2&a
256
156
250
40
<t0
4Q
40

100
250
250
250

40

7,776
2.191

294
977

94
S4

100
100
164

-400
150
87

100
100
250
250

40
40
40

100
156
250
400
260
256
1S6
250

40
40
40
40

100
250
250
250

4Q
250

9,479 9,785 10,356 10.677 11.057 11,267 11.960 12.377 12, 517 12.91S 13. 187 13. 670 13, 717 14, 055 14,237 U,397 W.B05 16,096 15.259 15. 565

1,300 1,285 1. 328 1.343 1,403 1.439 1,490 1.535 1,545 1,592 1.S1& 1,678 1,678 1.717 1,754 1, 769 1. 831 1.868 1. 912 1.949
-153 -72 237 291 439 364 753 816 691 738 675 780 745 B58 6&6 750 818 798 708 68S
U% WV. 18% 18% 20% 19% 23% 23% 22% 22% 21% 22% 21% 22% 21% 21% 2yf- 21% 21^, 20%

L&R - MH LoR 4/1 -2- 4/8/92 9:45 AM



PacNICoip Electrks Operations
W R)M - Medium High Forecast
Loss of Resources Scwiajto

Summer Peak

Requirements
System Loads
Firm Sales

total

Heeouroee

Existing Generatton
Firm Purchases
D.S. Lo8l Opponuniltea (1)
D.S, Options (U
CoGen(l)
CoGen(2)
CoGen 1 (1)
CoGanlt^
BPA Emhlemant (1)
BPA Out (11
G90thamia{-PNot<l)
Wind-Plkrt (1)
CoGen 2 (1)
CoGen2(2)
LafgaCCCTQ)
Large CC CT (^
Small CT (I)
SmailCTty
Small CT (3)
Medium CT (1)
Large CT(1)
t. afgeCCCT(3}
Hunter 4 (1)
Large CC CT (4)
Wyodak2(t»
Lafge CT (?)
Large CC CT
Smdt CT yiD)
Small CT<Jul>
Small CT (JuQ
Small CT(Jul)
Medium CT

Large CC CT
Large CC CT
Large CC CT
Small CT
Large CC CT
Large CC CT(Jul)

total

Res e nr a Requirement
Totai Company Reserve

Balance

(Resarve+BalanceVRequiremant

4/1/flZ 12rt2

la^ laaa 1^4 jaffi isas is?? -i^e . 1222 2000 zoai 2002 eoiB 2004 zflaa esios 2012 ZOQB 2002 2210 sou

6,589
1^13

6, 827
t. fit3

7. 061
1.617

7.302
1.619

7,562
1. 714

7,802
1,679

8,046
1,679

8. 369 8. 665 8.965 9^61 9, 557 9. 841 10, 117 1Q. 426 10. 710 10, 981 11. 246 11,487 11, 770
1. 539 1. 554 1,45fl 1.459 1.459 1, 259 1, 151 1, 151 951 951 876 B76 B76

8.402 B.440 8.678 8.821 8,276 8.481 9,725 8,908 10,20 10/(84 10,730 11,016 11. 100 11,268 11.577 11,661 11,932 12, 122 12,363 12.646

7.481
2^89

3

10

?,5Z6
2, 281

7

19

-100

7,719
2,387

13
35
94
94

100
100

-200

7.724
2,503

2)
59
84
S4

100
100

7,728
2,329

32
105
94
34

100
100

-300 -400

100
100

100
100
250
250

7,740
2, 198

43
167

&4
&4

100
100

.4DO

10
100
100
250
25C
40
40
40

100

7,740
2, t56

54
241
94
94

100
100

^00

25
100
100
250
250

40
40
40

100
156

7,745
2, 129

66
314
94 ,
94

100
100

-400
50
25

100
100
250
250

40
40
40

100
156
250

7.745
2. 13S

77
395

34
94

100
100

-400
100
35

100
100
250
250

40
40
40

100
156
250

7.745
2. 130

89
452

94
94

100
100

-400
150
45

100
100
250
250
40
40
40

100
166
250

250

7. 745
2, 137

100
515

&4
94

100
100

-400
150
55

100
100
250
250

40
40
40

100
1&6
250

250

156

7, 745
2, 100

112
577
94
84

100
100

-400
150

55
100
100
250
250

40
40
40

100
156
250
400
250

156

7,745
2, 101

123
638
94
94

100
TOO

-400
150
55

100
100
250
250

40
40
40

100
156
250
400
250

156

7, 745
2. 106

133
633

S4
94

100
100

-400
150

55
100
100
250
250
40
40
40

100
156
250
400
250
256
156

7, 745
1,990

144
735

94
94

100
100

-400
150

65
100
100
250
250

40
40
40

100
156
250
400
250
256
156
250

7,745
2,045

155
75S

94
84

100
100

-400
150
55

100
100
250
2SO

40
40
40

100
156
250
400
250
256
156
250
40
40
40
40

100

7.745
2, 051

165
782

94
94

100
100

-400
ISO
55

100
100
250
250
40
40
40

100
1S6
250
400
250
256
156
250

40
40
40
40

1CB
250

7. 745
2.052

176
804

&4
94

(00
100

^00
150

55
100
100
250
250
40
40
40

100
156
250
400
250
256
156
250
40
40
40
40

100
250
250

7. 745
1,902

186
825

94
94

too
100

-400
150

55
100
100
250
250

40
40
40

100
156
250
400
250
256
156
250
40
40
40
40

100
250
250
250

40

7. 745
1.904

197
845
94
94

100
100

-400
150
55

100
100
250
250
40
40
40

100
156
250
400
250
256
156
2SO
40
40
40
40

100
250
250
250
40

250
250

9.7B3 9.733 10.342 10.595 10.882 11.066 11,281 11,643 11,734 12,175 12,423 12,858 12,331 t3,25S 13,444 13.794 14, OB3 14,367 14.538 15,072

1,300
81

16%

1.285
8

15%

1,328
336
19%

1.343 1.403
331 203
19% 17%

1.439
us

17%

1,490
66

16%

1.535
200
18%

1. 545
M

15%

1, 592
158

17%

1.61B
85

16%

1, 678
164

17%

1,678
153

16%

1, 717
274
18%

1, 754
113

16%

1, 769
363
18%

1. 837
321
18%

1. S68
377
19%

1.912 1, 848
264 476
18% 19%

L&R-MHLOR4/1 3- 4fB/a2 8:45 AM
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KEY OUTPUTS
High Gas Price Scoufrio

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 200? 2009 2010

System Load (MWa) 5200. 0 5423. 0 5610.0 5792. 0 5978. 0 6180.0 6366.0 6557.0 6788.0 7018,0 7250.0 7480. 0 7711.0 7931. 0 8146. 0 8384.0 8604. 0 8814.0 9020. 0 9233.0
Total Conservation 4.5 13.3 26.4 46. 1 75.5 119.8 173.9 236.8 299.9 361,0 418.0 472.0 524.1 575.2 622.4 659.2 684.6 710.1 734.4 758.0
System Load na of Conservadon S195.S 5409.7 5583.6 5745.9 5902.5 6(160.2 6192.1 6320.2 M88.1 6657.0 6832.0 7008.0 7186.9 7355.8 7523.6 7724.8 7919.4 8103.9 8285.6 8475.0
Energy Sales after Conservation 4749.7 4943. 5 51045 5252.9 5396.1 5540.3 5660. 8 5777.9 5931.4 6085.8 6245.8 6406, 7 6570.3 6724. 7 6878. 1 7062.0 7239.9 7408.6 7574.7 7747.8

Total Cwiomers l00ff»}

Nel Eledric Plant IM» 5945.7 M97.1 6789.2 7111.0 7482.5 8036.9 8972.9 10081.9 11212.6 12159.3 127U.9 13254.8 14520.5 16365.1 17902.2 19144.1 20542.6 21957.4 23029.2 23577.7
Net ConscTvation Asscta 16. 1 50. 8 . 106. 1 185. 7 301. 0 455. 6 699. 7 981. 5 1264. 9 1530. 3 1766. 8 1981. 9 2183^ 2372. 8 2534. 0 2612. 5 2605. 4 2598. 9 2583. 5 2563.1

1220 1^49 1^68 1^89 131& 1352 1^86 1^18 l/t52 1/485 1^18 1,554 1^89 1,623 1,655 1^85 1,715 1,748 1,784 1,820

General Inflation Rate 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

Operating Revenue* (M$)
Nominal

Kial
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1910.8 1984.0 2169.4 2277.2 2377.8 2531.9 2735.8 2955.0 3247.2 3509.3 3901.4 4282.5 4576.0 4873.8 5415.7 5979.9 6575.9 7013.8 7629.1 8278.5
1910. 8 1887. 7 1964. 0 1961. 5 1948. 8 1974. 4 2029. 8 2086. 1 2181. 2 2242. 8 2372. 4 2477. 8 2519. 2 2552. 9 2699. 1 2835. 7 2967. 0 3011. 0 3116. 2 3217.4

31943.6

8.02%
2. 78%

0
£-

Base Unit Cost (oiills/kwh)

Nominal

Real
Average Growth

Nominal

Rnl

Average Cuatomer Bill W
Nominal

Ral
NPV (9. 54% discount rate)

45.9 45.7 48.5 49.5 50.3 52.11 55.2 58.4 62.5 65.6 71.3 76.3 79.5 82.5 89.9 94.7 103.7 107.8 115.B 122.0
45.9 43.5 43.9 42.6 41.2 4U.6 40.9 41.2 42.0 42.0 43.4 44. 1 43.8 43.2 44.8 45.8 46.8 46,3 47.B 47.4

5.2&%

0.17%

1566. 3 1589. 1 1710. 9 1767. 3 1804. 5 1872. 7 1973. 6 2084^ 2236. 1 2363. 5 2570. 8 2756. 5 2879. 3 3003. 0 3272. 5 3549. 1 3834. 1 4013. 1 4277. 1 4548.4

1566.3 1512.0 1548.9 1522,3 1479.0 1460.3 14(4.3 1471.4 1502.0 1510.5 1SS.3 1594.9 1585.1 1572.9 1631.0 1683.0 1729.9 1722.8 1747.0 1767.7
21718.5

Customer Cost (M$) 2. 8 3. 3 3.3 3. 2 4.1 -1.1 -5. 3 -5.9 -4. 2 -2.3 2.8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90.9 120. 4 149.9

Levelized Cuslooier Cost (M$)

(30 years at a 9S4% discount rate)
NFV (9. 54% discount rate)

0. 3 0. 6 1.U 1.3 1.7 1, 6 1. 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2, 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

Energy Services Chafge (MS)
NFV (9, 54% discount rate)

1.0 3.5 B.O 14.6 24.1 37.1 58.5 83.8 110.4 138.1 166.2 195.8 226.8 259.4 291.8 317.5 322.2 326.3 326.9 324.6
9763

Total Resource Coat (M$»

Nominal

R<al
NPV <9. 54% discount rate)

Average Growth
Nominal

Seal
Mills / KWh

Nominal

Rul
Average Growth

Nominal

Real

1912. 2 1988. 1 2178. 4 2293. 1 24G3. 7 2570. 6 2795. 3 3039. 3 3357. 7 3647. 1 4067. 7 4479. 2 4805. 0 5137. 1 5714. 6 6309. 0 6917. 0 7368. 3 7996. 5 8658.8

1912.2 1891.7 1972.1 1975.2 1970.0 2004.6 2074.0 2145.6 2255.4 2330.9 2473.6 2591.6 2645.2 26M.8 2848.B 2991.7 3120.9 3163.1 3266.2 3365.2
32960.9

8. 27%

3. 02%

45.9 45.7 4SS 49.4 50.2 51.8 54.8 57.9 61.8 M.7 70.1 74.8 77.8 80.7 87.6 94.0 100.4 104.1 110.7 117.1
45. 9 43. 4 43. 9 42. 6 41. 1 40. 4 40. 7 40.9 41. 5 41. 4 42. 6 43. 3 42. 8 42. 2 43. 7 44. 6 45. 3 44. 7 45. 2 45.5

5, 05%

-0. 05%
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PacifiCoip Elodr'ic Operations
4/1 RIM - Medium Kigh Forecasi
High Gas P^tes Scenario

Averaafl MsQaiuatts

Requirements
System Loada
Firm Sates

lotad

ReaourceG

Existing Generation
Firm Purchases
D. S. LostOpportunil»es(1)
D.S. Opttons (1)
BPAEntttlsment(1»
Geothermal-PBotOt
Wlnd-Pltot (11
CoGon(l)
CoGan(2)
CoGsn 1 (1)
CoGen 1 (2)
Small CT(Jiri)(1)
Small CT (Jul) (2)
Small CT (Jul) (3)
Large CC CT(1)
Wyodak2(1)
Large CT (1|
Large CT (2)
Hunter 4(1)
Small CT (1)
t.afgeCT(3|
Medium CT(Ju|){1)
Medium CTOt
NewGeothemial(l)
Nsw Geothsnnal (2;
New Geothermal (3)
Ns»vQaothsmia)(4)
AFB Coal (1)
Medium CC CTfJul)
AFB Coal
AFB Coal
AFB Cod
IGCCCoat

total

Balance

J932 1993 ig94 j^5 ISSfi 1382

4/6/ae 11^1

isaa 2000 sooi 2002 sooa eoo* apos SQQS 2002 ZQQB SIKS 2010 zau

5.423 5. 610
1.0S4 895

5.792
1. 000

5,878
1,004

6. 1BO
1.028

6.366
1,036

6, 557
1, 038

6. 768
905

7,018
971

7, 250
946

7/t80
846

7, 711
923

7, 931
826

8. 146
754

fl.384
722

8. 604
635

6, 814
635

9,020
591

9, 233
583

6,072 6,126
612 632
3 7

10 19

6. 301
675

13
33

6.294
682
22
54

80
80

6,337
554
33
87

5

80
80
B5
fi5

4

4

4

6.283
535
44

130
26

22
80
80
B5
S5

8

175

6.344
566

55
182
65

38
80
ao
85
85

B

8

8

175

31
31

6. 280
558
67

233
65
45
42
BO
80
85
65

8

a

B

175

31
31

31
10

6,355
556

7fi
283

65
80
56
80
80
85
85

8

8

8

175

31
31

a

31
20
£0

6,3t6
551
90

32B
85

135
73
BO
8D
85
B5
8

8

8

175
192

31
31

B

31
20
20

6. 357
553
101
371

65
135

83
80
80
B5
85

8

8

B

175
192

31
31

300
8

31
20
20

6,286
542
113
411

65
135
83
80
80
85
85
8

8

8

17S
192

31
31

300
8

31
20
20

6,351
53B
124
451

65
135

83
80
80
85
85

6

8

8

175
192

31
31

300
8

31
20
20

6.2B2
540
134
4B8

65
135

B3
80
80
85
85

8

B

8

175
192

31
31

300
8

31
20
20

100
100

6,355
479
144
515

65
135

B3
80
80
85
85

8

8

fi
175
182

31
31

300
8

31
20
20

100
100
100
100

6,316
480
154
531
65

13&
B3
80
80
85
85
8

8

8

175
iae

31
31

300
8

31
20
20

100
100
100
100
t88

6,357
474
163
547

65
135
83
80
80
85
85

8

175
132

31
31

300
8

31
20
20

100
100
100
100
1B8
32

6,697 6,764

1BO 179

7,021

229

7.211 7.358 7.569 7.840 7,931 8. 156 8,421 8,827 8,607

229 150 167 245 157 167 224 400 173

8.909 9.090 9.338 9,514 9.607

152 190 232 274 15B

6,296
474
173
561

65
135

83
80
80
85
85

8

8

8

175
192

31
31

300
8

31
20
20

100
100
1CO
1W
188
64

1BB

S.7B9

177

6. 350
400
183
575
65

135
fl3
80
80
B5
85

8

B

a

175
182

31
3t

300
8

31
30
20

100
100
100
100
18B
64

1B8
188

9,990

164

9.453
583

6. 517 6. 605 6. 792 6. 9B2 7. 208 7.402 7, 595 7, 773 7, 9B9 8, 196 8.426 8, 634 8, 757 B, 900 B. 106 9, 239 9,449 9, 611 9. 816 10. 036

6.2B2
401
193
588

65
135

83
BO
80
85
85

8

8

8

175
192

31
31

300
a

31
20
20

100
100
100
100
188
64

168
188
188
188

10. 311

275

L&R. MH High Gas 4/6 -1 4/a'929:19AM
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<J^

PaciliCotp Etecttfc Oparallons
4/1 HIM. Medium High Forecast
High Gas Prtea Scenario

Winter P^ak

Requirements
System Loads
Firm Sates

total

Resources
Existing Generatton
Firm Purchases
D. S. Loat Opportunities {\}
D,S. OpttonB (1)
BPA Enltllament (1)
Geothermal-Pilot (1)
Wind-Pitol(l)
CoGBr>(1]
CoGen(2)
CoGenl {\)
CoGen 1 (2)
Small CT(Jul)(i)
Small CT (JuJ) (2>
Small CT (Jul) (3)
Large CC CT(1)
Wyodak2(1)
LwgeCTfD
Large CT (2)
Hunter 4(1)
Small CT<1)
Large CT (3)
Medium CT(Ju))t1)
Medium CT(1)
NewGeothermalfl)
New Geottiermal (2^
New GeMhennat (3)
NewG»OthBmid(4)
AFBCoalQ)
Medium CC CT (Jul)
AFB Coal
AFBCaaJ
AFB Coal
IGCCCoal

total

Raseive Rgquirgmerrt
Total Company Reservs

Balance
(Resgrve+Balance]/Requiremant

4/6flS 11:31

lass ISM ^ai ^35 .isas issi isafl .isaa 2000 aoai 2002 aooa 2001 SEIQS goo? soaz zoea 20^ SSUQ sau

7, 055
1^77

7,299 7, 537 7, 786 8,056 8.305 8,55fl B.867 9, 171 9,479 9. 785 10,093 10. 385 10.672 10.9S6 11.277 11 .555 11.829 12. 1 13 12.405
1, 253 1, 253 1, 257 1, 159 1, 159 1. 158 1, 159 1, 108 1, 109 1, 109 1. 109 909 809 801 601 601 601 526 526

8,332 8,552 8,780 9,043 9.215 9.464 9,717 10,026 10. 280 10, 588 10, 834 11,302 11. 294 11.481 11, 787 11, 878 12. 156 12.430 12.639 12. 931

7,234
2,229

4

12

7,508
2, 323

a

24

7,683
2.422

18
44

7, 746
2, 538

30
74

S4
&4

7,750
2,443

46
130

S4
94

100
100

7.7M
2, 323

62
204

16
&4
94

100
100
40
40
40

250

7,766
2, 554

78
294
164

39
94
94

100
100
40
4D
40

250

156
158

7, 77 Jt
2. 559

95
383
164
50
39
94
94

100
100
40
40
4G

250

156
156

40
156

7, 776
2. 526

113
468
164
100
55
94
94

100
100
40
40
40

250

156
156

40
156
100
100

7.77B
2, 518

130
545
164
150

71
94
84

100
100
40
40
40

250
256
1S6
156

40
156
100
100

7.776
2, 526

148
618
164
160
87
94
84

100
100
40
40
40

250
256
156
156
400

40
156
100
100

7,776
2, 524

165
664
164
150
87
94
94

100
100
40
40
40

250
256
156
156
400

40
15G
100
100

7. 776
2.488

181
751
164
150
87
94
94

100
100
40
40
40

250
256
156
156
400

40
156
100
100

7. 776
2.493

198
812
164
150
87
94
34

100
100
40
40
40

250
256
156
156
4QQ
40

156
100
100
100
100

7,776
2.3S4

214
856
164
150
07
94
S4

100
100
40
40
40

250
256
156
156
400

40
156
100
100
100
100
100
100

7. 776
2.382

229
883
164
150
a?
94
&4

100
100
40
40
40

250
256
156
156
400

40
156
100
100
100
100
100
100
250

7, 776
2,338

245
S09
164
150
87
94
S4

100
100
40
40
40

250
256
156
156
400
40

156
100
100
100
100
100
100
250

7. 776
2.339

261
933
164
150

87
94
94

100
100
40
40
40

250
256
156
156
400
40

156
100
100
100
100
100
100
250
12B
250

7,776
2, 173

278
95S
164
150
87
94
94

100
100
40
40
40

250
256
156
156
400
40

156
100
100
100
100
100
100
250
128
250
250

7,776
2. 191

294
977
164
150
87
94
94

100
100
40
40
40

250
256
156
156
400
40

156
100
100
100
100
100
100
250
126
250
250
250
250

9,479 9,865 10, 167 10, 577 10,757 11, 117 11,966 12. 329 12.669 13,077 13. 5B9 13,672 13, 719 M. 001 14. 133 14.443 14.441 14.860 14.983 15. 539

1.300
-153
14%

1, 300
13

15%

1. 300
77

16-fc

1. 328
206
17%

1,358
184

17%

1,416
237
t7%

1,491
758

23%

1.528
775

23%

1,568
821

23%

1.616
873

24%

1,67B
1,017
25%

1.67&
791

22%

1.G78
746

21%

1,708
812

22%

1, 738
eoa

20%

1. 776
789

22%

1. 776
509
19%

1,833
597

20%

1,870 1,945
474 663
19% 20%

L&R - MH High Gas 4/6 4/9/92 9:19 AM



0
^*t

PacifiCoip Electric Oparattons
4/1 HIM - Medium High Forecast
High Gas Prtee Scenar'io

Summer Peak

Requlremants
System Loads
Fhm Sales

total

Flesouress
Existing Ganaradton
Firm Purchases
D. S. Lost Opponunlttos (1)
D. S. Options (1)
BPAEmitlemBnt(l)
Gwthwmtrf-PUot (1»
Wind-Pitol (1)
CoGan W
CoGen (2)
CoGed 1 W
CoGenl (2)
Smart GTfJtdKO
SmallCTtJul)(2)
SmaflCT(Jutj(3)
Large CC CT (It
Wyodak2(1)
Large CT (1)
Large CT(Zt
Hunter 4(1)
Small CT(1)
Large CT (3)
Medium CT(Ju|KT)
Medium CT (1)
NewGwthermal(l)
New Geothermal (2)
New OBOthermal (3)
NewGeathemial(4)
AFB&riO)
MadlumCCCT(Jul)
AFB Coal
AFB Coal
AFB Coat
IGCCCoal

total

Reserve Requiwnant
Tdal Company Resarve

Balance
(Re&erve+Balancel/Requlrement

4/6«2 1131

1992 1993 ]994 199& J996 1997 1^ 3339 2QQQ 2QB1 2002 2SQ3. 2004 2005 2Qi£ 2QQZ 2S2Q& 2023 2Qlfl 2^1

6, 589
1^13

6, 827
1,813

7,061
1,617

7, 302
1,619

7, 562
1.7U

7. 602
1.678

8.046
1, 679

8.369 8.665 8.965 8.26) 8, 557 8.84) 10, 1)7 10t426 10, 710 10.981 11,246 11,487 11.770
1. 539 1. 554 1.459 1. 459 1, 459 1, 259 1, 151 1, 151 951 &51 876 B76 876

8.402 8.440 8.678 8.921 9,276 9.4B1 9.725 9.908 10, 219 10,424 10, 720 11,016 11. 100 11,268 11.577 11. G61 11.932 12, 122 12.363 12, 646

7.481 7, 526 7,719 7.724
2.289 2,2B1 2,387 2,503

3 7 13 21
10 19 35 59

84
34

7.728
2,329

32
105

94
S4

100
100
40
40
40

7.740
2, 198

43
167

10
94
94

100
100
40
40
40

250

7.740
2. 156

54
241

25
94
94

100
100
40
40
40

250

156
156

7,745
2, 129

66
314

50
25
94
94

100
100
40
40
40

250

156
156

40
156
100

7,745
2, 138

77
3B5

100
35
S4
94

100
100
40
40
40

250

156
156

40
166
100
100

7.745
2. 130

89
452

150
45
94
94

100
100
40
40
40

250
256
156
156

40
156
100
100

7. 745
2. 137

100
515

150
55
94
94

100
100
40
40
40

250
256
156
156
400

40
156
100
100

7. 745
2, 100

112
577

150
65
94
94

100
100
40
40
40

250
256
156
156
400

40
156
100
100

7.745
2. 101

123
638

150
55
94
94

100
100
40
40
40

250
256
156
156
400

40
156
10G
100

7, 745
2,106

133
693

150
S5
94
84

100
100
40
40
40

2SO
256
156
156
400
40

156
100
100
100
100

7, 745
1,990

144
735

150
55
84
w

<00
100
40
40
40

250
256
156
156
400

40
156
100
100
100
100
100
100

7,745
2.045

155
758

150
55
94
M

100
100
40
40
40

250
256
tse
158
400

40
t56
100
100
100
100
100
100
?50

7,745
2.051

165
782

150
55
84
94

100
100
40
40
40

250
256
156
156
400

40
156
100
100
100
100
100
100
250
128

7,745
2.052

176
804

150
S5
84
94

100
100
40
w

40
250
25S
156
156
400

40
156
100
100
100
100
100
100
250
128
250

7,745
1,902

186
825

150
55
94
94

100
100
40
40
40

250
256
156
156
400

40
»56
100
100
100
100
100
100
250
128
250
250

7,745
1.904

197
845

150
55
94
94

100
100
40
40
40

250
256
156
156
400

40
156
100
100
100
100
100
100
250
12S
250
2SO
250
250

9.783 9.833 10, 154 10.4S5 10,702 10,916 11,287 11, 695 11,946 12,333 12,825 12.860 12.933 13. 204 13, 340 13,680 13,847 14, 131 14,263 14, 796

1.300 1.300 1,300 1.32B 1. 356 1,418 1,491
B1 83 176 346 68 19 71

16% 17% 17% 18% 15% )5% 16%

1. 528 ), 56B 1.616 1,678 1,678 1,678 1, 708 1,738 1,776 1,776 1,833 1,870 1.945
259 153 283 426 166 155 228 25 243 139 176 29 204
lfl% 17% 18% 20% 17% 17% 17% 15% 17% 16% 17% 15% 17%

L&R. MH)~ll9fiGas4/6 -3- 4/9 2 9:19 AM
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KEY OUTPUTS
C02 Tax Scenario

SylemLoad (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Ciutomeis (OOO's)

Net Electric Plant (M$)
Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (mills/kwh)

Nominal
Real

Average Growth
Nominal

Real

Average Custoiner Bill (S)
Nominal

Real
NPV (9. 54% di5count rate)

Customer Cost (MS)

Levelized Customer Cost (MSi

(30 years at a 9.54% discount rate)
NFV (9. 54% discount rate)

Energy Services Charge (MS)
NFV (9. 54% discount rate)

Total Resource Cost (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Rul
Average Growth

Nominal

Real

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

5200.0 5123.0 5610.0 5792.0 5978.0 6180.0 6366.0 6557.0 6788.0 7018.0 7250.0 7480.0
4. 5 13. 3 26. 4 46. 1 75. 5 119. 8 173. 9 236. 8 299. 9 361. 0 418. 0 472.0

5195.5 5409.7 5583.6 5745.9 5902.5 6060.2 6192.1 6320.2 M88.1 6657.0 (832.0 7008.0
4749. 7 4945. 5 5104. 5 5252. 9 5396. 1 5540. 3 5660. 8 5777. 9 5931. 4 6085. 8 6245. 8 6406.7

2003 2004 2005 2006 2007 2008 2009 2010

7711.0
524.1

7186.9
65703

7931.0

575.2
7355.B
67247

814<.0
622.4

7S23.6
6878.1

8384.0

659.2
7724.8
7062.0

8604.0
684.6

7919.4
7239.9

8814.Q

710.1

81B3.9
7408.6

9020.0

734.4
8285.6
7574.7

9233.0
758.0

8475.0

7747.8

1^20 1^49 1^68 1^89 1318 1352 1^86 l/tl8 1.452 1/185 1318 1^54 1.589 1,623 1,655 1^85 1,715 1,748 1,784 1,820

5945.7 6497.1 6789.2 7111.0 7482.5
16. 1 50. 8 106. 1 185. 7 301.0

8018.0

455.6
SSX.2

«S8.7
9684.2 10654.0

981. 5 1264.9

11844.5
1530.3

12938.2
1766.8

13701.9

1981.9
14292.8
2183.3

14973.1
2372.8

15620.7
2534.0

162B5.2
2612.5

16811.8

2605.4
17582.0

2598.9
18252.2
2583.5

1S636.5
2563.1

5.10% 5.10% 5.10% 5. 10% 5.10» 5.10% 5.10% 5.10% 5. 10% 5.10% 5. 10T. 5.10"!. 5.10% 5. 10% 5.107. 5.101!, 5.10% 5.10% S.10% 5.10%

1899.7 1973.7 2158.2 2268.6 2369.4 4409.0 4742.9 5094.7 5496.6 5934.6 M05.2 6929.7 7488.4 7967.3 8525.9 9220.1 9913.4 10633.6 11380.< 12280.9
1899. 7 1877. 9 1953. 8 1954. 1 1941. 9 3438. 2 3519. 0 3596. 6 3692. 1 3792, 8 3895. 0 4009. 4 4122. 4 4173. 2 4249. 2 4372. 2 4472. 8 4564. 9 4648. 5 4772.9

46114.0

10.32%
4. 97%

45.7 45.4 48.3 49.3 50.1 90.6 95.6 100.7 105.8 111.0 117.) 123.5 130.1 134.9 141.5 149.0 I51i.3 163.4 171.5 180.9
45.7 43.2 43.7 42.5 41.1 70.6 71.0 71.1 71.1 70.9 71.2 71.4 71.6 70. 6 70. 5 70.7 70.5 70.1 70. 1 70,3

7. 52%

2. 30%

1557. 1 1580. 9 1702. 0 1760. 6 1798. 1 3261. 1 3421. 5 3593. 4 3785. 0 3996. 9 4220. 6 4460. 4 4711. 7 4909. 0 3151. 9 5472. 2 5780. 0 6084. 4 6380. 2 6747.4

1557. -1 1504. 2 1540. 8 1316. 6 1473. 7 2543. 0 2538. 6 2536. 8 2542. 4 2554. 4 2566. 6 2580-7 2593. 9 2571. 3 2567. 6 2594. 9 2607. 9 2612. 0 2606. 1 2622.3

30859.3

IS 3. 3 33 3. 2 4. 1 -1. -1 -5. 3 -5.9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90. 9 120. 4 149.9

0.3 0. 6 1. 0 1. 3 1. 7 1. 6 1. 1 0. 5 O. Q -0. 2 0. 1 0. 9 2. 2 3. & 7. 1 11. 6 18, 9 28. 2 40, 5 55.8

41.0

1.0 3. 5 8. 0 14. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 193. 8 226. 8 259. 4 291. 8 317. 5 322. 2 3263 326. 9 324.6
976.3

1901.0 1977.9 2167.2 2284.5 2395.2 4447.8 48U2.4 5179.0 5607. 1 6072.4 6571.5 7126,4 7717.4 8230.6 8824.8 9549.3 10254.4 10988.2 11747.8 12661.2
1901. 0 1881. 9 1961. 9 1967. 8 1963. 1 3468. 4 3563. 2 3656. 1 3766. 3 3881. 0 3996. 1 4123. 2 4248. 5 4311. 2 4398. 1 4528. 2 4626. 7 4717. 1 4798, 5 4920.7

47131.2

10.49%
5. 13%

45. 6 45. 4 48. 2 49. 3 50, 0 89. 6 94. 2 98, 6 103. 1 107-7 113, 2 119. 0 125. 0 129. 2 135. 3 142. 2 148. 8 155. 2 162. 6 171.2

45. 6 43. 2 43. 7 42. 4 41. 0 69. 9 69. 9 69. 6 69. 3 68.9 68. 8 68. 8 68. 8 67, 7 67, 4 67. 4 67. 1 66. 6 66. 4 66.5

7.2l%

2. 00%
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KEY OUTPUTS

C02 Tax Scenario without the

tax in the financial results

System Load (MWa)
Total Conservation

System Load net of Canservstion
Energy Sales after Conservation

Total Customera <000<s)

Net Electric Plant (M?)

Net Conservation Assets

General Inflation Rate

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2(>01 2002 2003 2004 2005

5200.0

4.5
5195.5
4749.7

5423.0
13.3

5409.7
4945.5

5610.0 5791.0 5978.0 6180.0 6366.0 6557.0 6788.0 7018.0 7250.0 7480.0 W11.0 7931.0 8146.0
26.4 46.1 75.5 119.8 173.9 23<.8 299.9 361.0 418.0 472.0 524.1 575.2 622.4

5583. 6 5745. 9 5902, 5 6060. 2 6192. 1 6320. 2 6488. 1 6657. 0 6832. 0 7006. 0 7186. 9 7355. 8 7523.6

5104. 5 5252. 9 5396. 1 55403 5660. 8 5777. 9 5931. 4 6085. 8 6245. 8 6406. 7 6570. 3 6724. 7 6878.1

2006

8384.0

659.2
7724.8
7062.0

2007 2008 2009 2010

8604.0
684.6

7919.4
7239.9

8814.0

71B.1
8103.9
7408.6

9020.0

734.4
8285.6
7574.7

9233.0

758.0
8475.0
7747.8

1320 1,249 1^68 1,289 1318 1552 1^86 1^18 1,452 1485 1^18 1354 1^89 1.623 1^55 1^85 1,715 1,748 1,784 1,820

S945.7
16.1

6497.1
50.8

6789. 2 7111. 0 7482.5

lUi. 1 185.7 301.0
8018.0

455.6
8836,2

699.7
9684. 2 10654.0

981. 5 1264.9

11844.5
1530.3

12938.2
1766.8

13701.9

1981.9
14292.8

2183.3
14973,1

2372.8
15620.7
2534.0

16205.2

2612.5
16811.8

2605.4
17582.0

2598.9
18252.2

2583.5
18636.5

2563.1

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1910, 8 1984. 5 2169. 9 2280. 2 2381. 0 256^5 2772. 1 2993. 8 3305. 9 3570. 5 3936. 7 4301. 4 4730. 7 5027. 2 5377. 8 5812. 4 6451. 4 6848. 3 7389. 9 7987.9

1910. 8 1888. 2 1964. 4 1964. 1 1951. 4 1998. 2 2056. 8 2113. 5 2220. 6 2281. 9 2393. 9 2488. 7 2604. 3 2633. 3 268Q. 2 2756. 2 2910. 8 2939. 9 3018. 5 3104.4

31969.8

7-82%

2.59%

Base Unit Cost (milis/kwh)

Nominal

Real

Average Growth
Noininal

Real

45.9

45.9

5. 08%

'0. 02%

45.7

43.5
48.5

43.9
i9.6
42.7

50.4

413

52.7

41.1
55.9
41.5

59.1
41.8

63.6
42.7

66.8

42.7

72.0

43.8
76.6
44.3

82.2

45.2
85.1

44.6
89.3

44.5
94. 0 101. 7 105. 2 111. 4 117.7

44. 6 45. 9 45^2 45. 5 45.7

Average Customer Bill ($)
Nominal
Real

NFV (9. 54% discount rate)

Customer Cost (M$)

Leveiized Customer Cost (M$>

(30 years ut a 9£4% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (M$)
NPV (954% discount rate)

1566. 3 1589, 5 1711. 3 1769. 7 1807. 0 18953 1999. 8 2111. 6 2276. 5 24047 2594. 0 2768. 6 2976. 6 3097. 5 3249. 6 3449. 7 3761. 5 3918. 4 4'143. 0 4388.7

1566. 3 1512. 4 -15^. 2 1524. 4 1480. 9 1478. 0 1483. 7 1490, 7 1529. 1 1536. 9 1577. 4 1601. 9 1638. 7 1622. 5 1619. 5 1635. 8 1697. 1 1682. 2 1692. 3 1705.6

21756.6

2.8 3.3 33 3.2 4.1 -1.1 -5.3 -5.9 -4.2 -2.3 2.8 8.0 12.9 16.0 31.7 44.8 71.1 90. 9 120. 4 149.9

0. 3 0. 6 1.0 1.3 17 1.6 1. 1 0. 5 0. 0 '0. 2 0. 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28.2 40. 5 55.8

41.»

l.« 3.5 8.0 14.6 24.1 37.1 58.5 83.8 110.4 13a,l 166.2 195.8 226.8 259.4 291.8 317.5 322.2 326.3 326.S 324.6
976.3

Total Resource Cost (M$)

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal
Real

Mills / KWh
Nominal

Real
Average Growth

Nominal

Real

1912. 2 1988. 7 2178. 9 2296. 2 2406. 9 2601^ 2831. 6 3078. 1 3416. 4 3708. 3 41(B, 0 4498. 1 4959. 7 5290. 5 5676. 7 614-1. 5 6792. 5 7202. 8 7757. 2 8368.3

1912. 2 1892. 2 1972. 6 1977. 9 1972. 6 2028. 4 210^. 0 2173. 0 2294. 8 2370. 0 2495. 0 2602. 5 2730. 4 2771. 2 2829. 1 29123 3064. 7 3092. 1 3168, 5 3252.3

32987.0

8.08%
2. 83%

45. 9 45. 7 48. 5 49. 5 50. 3 52. 4 55. 5 5S. 6 62. 8 65. 8 70. 7 75. 1 80. 3 83. 1 87. 0 91. 5 98. 6 101. 8 107. 4 113.2

45. 9 43. 4 43. 9 42. 6 41. 2 40. 9 41. 2 41. 4 42. 2 42. 1 43. 0 43. 4 44. 2 43. 5 43. 4 43. 4 44. 5 43. 7 43. 9 44.0

4. 86%

-0. 23%
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t'0

PacifiCorp Electrfc Oporatlons
4;1 FIIM -Madlum High Forecast
002 Tax Scenark)

Avaraae Maaawatta

Requlremente
System Loade
Firm Sates

totaJ

Resources
Existing Gensratton
Firm Purchases
D.S. Lost Opportunlti8s (1)
D.S. Opttona (1)
BPA EntltlemefW (1)
Geothemal-Pllot (1)
Wlnd-Pltat (1)
CoGen (1)
CoGen(2)
CoGen 1 (1)
CoGen1(2)
Small CT(Jul)(l)
Smal)CT(Jul)(2)
SmallCT(Jul)(3)
New GeothermaJ (1)
Large CC CT (1)
Large CT(1»
Large CT (2)
New Geothermal (2)
NewG«)th8rma)(3)
Large CT (3)
New Geotherinal (4)
Large CT (4)
LargsCCCTfJuOtD
Large CC CT
Large CC CT
Large CC CT
Madium CC CT
Large CC CT
LaigeCCCT
Small CT
Large CG CT
Large CC CT (Jul)

total

Balance

4/6/92 16:18

laaa isffl ^aad . isas laae . isaz isaa jaaa 2000 zoia 2Effl2 2im 2001 ss^s sosis zsoz zosa asioa 2210 soil

5.423
1,094

5,610
995

5.78Z
1. 000

5, 978
1.004

6. 180
1, 028

6, 366
1,036

6.557
1.038

6,788
965

7.018
971

7. 250
846

7,480
946

7. 711
923

7.931
6S6

8, U6
754

8. 384
722

B, 604
635

8, 814
63S

3,020
531

9,233
583

6,072 6,126
612 632
3 7

10 IS

6,301
675

13
33

8.294
682
22
54

80
80

6, 337
554
33
87

5

80
80
85
as
4

4

4

B.283
535
44

130
26

22
80
BO
85
as

175

8, 344
566

55
182

B5

38
80
80
85
85
s
a

8

175
31
31

6. 280
558

67
233

85
45
42
80
80
85
85

a

B

8

IOQ
175
31
31

6.355
556

78
283

65
90
58
80
80
85
&5

B

&

8

100
175

31
31

31

6, 316
551

90
328

65
135
73
80
80
85
85

8

8

a

100
175
3^
31

100

31

6, 357
553
101
371

65
135
83
80
ao
85
85

a

8

a

100
175

31
31

100
100
ai

31

6. 296
S42
113
411

65
135
83
80
BO
85
85

B

8

8

100
175
31
31

100
100
31

100
31
88

6, 351
598
124
451

65
135
83
80
80
85
85
8

8

8

100
175
31
31

100
100

31
100

31
175

6,282
540
134
488

65
135

B3
80
80
85
85
8

8

8

100
175
31
31

100
100

31
100

31
175
175

6.355
479
144
515

65
135

S3
80
BO
85
85

8

8

8

100
175

31
31

100
100
31

100
31

175
175
175

6,316
480
154
531
65

135
83
80
80
85
85

B

8

8

100
175

31
31

100
100

31
100
31

175
175
175
ns

6, 697 6,784

180 179

7,021

229

7.211

229

7,358

l&O

7. 569

167

7,840

245

7, 981

208

a,2oa

219

a. 38i

184

8. 618

192

8, 787

153

8,975 9. 131

218 231

9, 354

248

9,517

279

6,357
474
163
547
65

135
83
80
80
85
85
8

100
175
31
31

100
100
31

100
31

175
175
175
175
64

9,643

194

6.296
474
173
561
65

135
83
80
80
85
85

8

8

a

100
175

31
31

100
100

31
100
31

175
175
175
175
64

175

9,780

169

6, 350
400
183
575

65
135
83
80
80
85
85

8

8

8

100
175

31
31

100
100

31
100

31
175
175
175
175
64

17S
175

9,453
583

6,517 6,605 6,792 6.382 7,208 7,402 7, 595 7, 773 7, 989 8, 196 8,426 8,634 8.757 8.900 9,106 9,239 3/449 9,611 8,816 10.036

6,282
4Q1
193
saa

65
135
83
80
80
85
85

a

8

8

100
175

31
31

100
100

31
100

31
175
175
175
175

64
17&
175

a

175

9.966 10. 186

150 150

L&fl - MH C02 Tax 4;6 4/8/92 9:06 AM



u

PacKICorp Electrfc Operations
4/1 RIM - Msdkjm High Forecast
C02 Tax Scenarto

Winter Peak

Requirements
Syslem LoadB
Firm Sates

total

Reeoufcee

Existing Geneiatkm
Firm PurchaaeB
D. S. Lost Opportunhtes (1)
D.S. OpttonB (1)
BPA Entitlement (1)
Geothermal-Pltol (1)
Wlnd-Pltot (1)
CoQen (1»
CoGen(2»
CoGen 1 (1)
CoGenl (Z)
Small CT(Jul)(1»
SmallCT(Ju<)(2)
SmallCT(Ju|)(3)
New Geolhermd (1)
Larga CC CT (1)
La[geCT(1)
LaigeCTfZ)
New Geolhermal (2)
New Geothemial (3)
Large CT (3)
New Geothermal (4)
Large CT (4)
Large CC CT(Jul»(1)
Large CC CT
Large CC CT
Large CC CT
Medium CC CT
LufCCCT
Large CC CT
Small CT
Large CC CT
Large CC CT (JuU

total

Reserva Requirement
Total Company Reearve

Balance
(Reserv&+Balance)/n8 quirement

4/6«2 16:18

1992 1993 19«4 1996 1SS6 1997 1908 1899 2!ffl! 2e!!l SSOt 2223 2CM 2!S5 ZeilE 2SSiZ 2SS8 223 2SEU! 2aU

7, 055 7, 299
1,277 1,253

7, 537 7, 786
1, 253 1, 257

8,056
1, 159

8, 305
1, 159

B.558 8,867 fl. 171 9/479 9,785 10, 093 10,385 10, 672 10, 986 11,277 11, 555 11,829 12. 113 12. 405
1.159 1.159 1. 109 1,109 1, 109 1,109 903 809 801 601 601 601 526 526

B.33Z 8.552 8.790 9.043 3,215 9,464 9.717 10,026 10.280 10.588 10.894 11,202 11,294 11,481 11,787 11,878 12.156 12,430 12,639 12,931

7,234 7. 508
2.229 2,323

4 9
12 24

7, 683 7.746
2,422 2,538

18 30
44 74

84
94

7,750
2.443

46
130

94
84

100
100

7,754
2,323

62
204

16
94
94

100
100
40
40
40

250

7,766
2,554

7B
294
164

38
94
94

100
100
40
40
40

250
156
156

7,771
2, 559

95
383
164
50
39
94
&4

100
100
40
40
40

100
250
156
156

7,776
2, 526

113
468
164
100
55
94
84

100
100
40
40
40

100
250
156
156

7.776
2.51 B

130
545
164
150

71
94
94

100
100
40
40
40

100
250
156
156
100

156

7,776
2.526

148
616
164
150
87
94
94

100
100
40
40
40

100
250
ise
156
100
100
156

156

7, 776
2,524

165
684
164
150
87
fl4
94

100
100
40
40
40

100
250
166
156
100
100
156
100
156

7,776
2,488

1B1
751
164
150
87
9*
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250

7,776
2,493

198
812
164
150
87
94
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250

7, 776
2, 364

214
856
164
150
87
34
S4

100
100
40
4D
40

100
250
156
156
100
100
156
100
156
250
250
250

7.776
2.382

229
883
164
150

87
94
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250

7,776
2, 33B

245
909
164
150
87
94
84

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250
128

7,776
2,339

261
933
164
150
87
84
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250
128
250

7.776
2. 173

278
955
164
150
87
94
94

100
100
40
40
40

100
250
156
156
100
TOO
156
100
156
250
250
250
250
128
250
250
40

7.776
2, 191

294
977
164
150

B7
94
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250
128
250
250
40

250

9.479 9.865 10.167 10,577 10,757 11,117 11,966 12.233 12,529 12.781 13. 149 13,332 13,629 13.961 14. 143 14,453 14,579 14,870 15.033 15,339

1,300 1.300
-153 13
14% 15%

1.300 1,328
77 206

16% 17%

1, 358 1,416
184 237

17% 17%

1,491 1, 514
758 694

23% 22%

1,547
702

22%

1, 572
621

21%

1, 612
643

21%

1, 627
502
19%

1,665
670

21%

1. 70'2
778

22%

1, 740
616

20%

1, 777
787

22%

1.797
626

20%

1, 834
606

20%

1.87B 1,815
516 493
19% 19%

L&R-MHC02Tax4/6 -2- 4/B/92 9:06 AM



PacKiCaip Bectrte Operations
4/1 RIM. Medium High Forecast
CCS Tax Scanarto

Summer Peak

Requirements
System Loads
Firm Sates

total

Raeourcee
Existing Generatton
Firm Purchases
D. S. Lost Opportunities (1)
D. S. Opttons (1)
BPA Entitlement (1)
Gaothsrmat-Pllot(l)
Wlnd-Pltot(l)
CoGen(l)
CoGen(2)
CoGen 1 (1)
CoGenl (2)
Small CT(Jul)(1)
SmaJI CT (Jul) (2)
Small CT (Jul) (3)
Nsw Geothermal (1)
Large CC CT(1)
LageCTID
Largo CT (2)
New Geothermal (2)
New Geothermal (3)
Large CT (3)
New Gaothermal (4)
Large CT (4)
Large CC CT (Juf) (1)
Large CC CT
Large CC CT
Large CC CT
Medium CC CT
Large CC CT
Large CC CT
Small CT
Larga CC CT
Largs CC CT (Jul)

total

Reserve Requirement
Total Company Receive

Balance
(Resofve+Balancel/Requlrement

4/6/82 16:18

iss2isa3i3aiiaa5iss6isa2isa. iaas2ea!2!!!ii2as2Z!32e8a2ia52ne62!!e22nea2ZB2auaiu

6, 589
1,813

6.827 7,0fl1
1,613 1.617

7.302
1,619

7, S62
1.714

7.802
1,679

8,046 8.368
1, 679 1, 539

8,665
1. 554

8,965
1,459

9,261 9.557 9,841 10, 117 10.426 10,710 10,981 11,246 11.487 11 .770
1,459 1, 459 1.259 1, 151 1. 151 951 951 876 876 876

8,402 8.4W 8.678 8, 921 9.276 9,481 9.725 3.908 10,219 10,424 10.720 11.016 11. 100 11.288 11. 577 ll. etl 11. 332 12. 122 12.363 12. 646

7,481
2,289

3

10

7, 526 7, 719
2.2B1 2,387

7 13
19 35

7.724
2,503

21
59

94
94

7.726
2.329

32
105

94
94

100
100
40
40
40

7,740
2, 198

43
167

10
94
94

100
100
40
40
40

250

7, 740
2, 156

54
241

25
94
94

100
100
40
40
40

250
156
156

7, 745
2, 129

66
314

50
25
84
94

100
100
40
40
40

100
25Q
156
156

7,745
2, 138

77
385

100
35
94
94

100
100
40
40
40

1CM
250
156
156

156

7.745
2, 130

89
452

150
45
94
94

100
100
40
40
40

100
250
156
156
100

156

7, 745
2, 137

100
515

150
55
94
94

100
100
40
40
40

100
250
156
156
100
100
156

156

7,745
2,100

112
577

150
55
84
34

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250

7. 745
2, 101

123
639

150
55
94
84

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250

7, 745
2. 106

133
693

150
55
94
94

100
100
40
40
40

100
250
1S6
156
100
100
156
100
156
250
250

7, 745
1, 990

144
735

150
55
94
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250

7.745
2.045

155
758

150
55
94
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250

7.745
2, 051

165
782

150
55
94
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250
128

7,745
2.052

176
B04

150
55
94
94

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250
128
250

9,783

1,300
81

16%

1,300 1,300
93 176

17% 17%

1. 328
246
18%

1,358
68

15%

7,745 7,745
1,902 1.904

186 197
B25 B45

150
55
94
94

100
100
40
40
40

100
250
156
156
100
100
1S6
100
156
250
250
250
250
128
250
250
40

9,833 10, 154 10.435 10.702 10,916 11.287 11,499 11.B06 12.037 12, 385 12.770 12. 843 13. 164 13, 350 13.690 13.857 14. 141 14.313

1&0
55
94
&4

100
100
40
40
40

100
250
156
156
100
100
156
100
156
250
250
250
250
128
250
250
40

250
250

14, 846

1,416
19

15%

1.431
71

16%

1,514
77

16%

1,547
40

16%

1,572
41

15%

1,612
52

16%

1,627
127

16%

1,665
78

16%

1, 702
194

17%

1,740
34

15%

1. 777
251
17%

1, 797
129

16%

1,834
185

17%

1.878 1.915
72 284

16% 17%

L&R-MHC02Tax4/6
4/8/92 9:06 AM
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KEY OUTPUTS
Environmentsl level I

System Load (MW<)
Total Conservation

System Load net of Conservation
Energy Sale* after Conscnfation

Total Customets (QOO'at

Net Eldtric Plant <M$>
Net Conservatifwi Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9M% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (mills/kwh)

Nominal
Real

Average Growth
Nominal

Real

Average Customer Bill ($)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (M$)

LevelizedCustometCost (MS)

(30 years at a 954% discount rate)
NFV (9. 54% discount rate)

Energy Services Charge fM$)
NPV (9. 54% discount rate)

Total Resoutce Cast <M$)

Nominal

Ral
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal
Real

Average Growth
Nominal

Real

1991 1992 1993 1994 1995 1996 1997 1998 1999

5200.U
4.5

5195.5
4749.7

5423.0
13.3

5409.7
4945.5

5610.0
26.4

5583.6
5104.5

5792,0

46.1
5745.9

5252.9

5978.0
75.5

5902.5
5396.1

6180.0

119.8
6060.2

554U3

6366.0
173.9

6192.1
5660.8

6557.0
236.8

6320.2
5777.9

6788.0
299.9

6488.1
5931.4

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

7018. 0 7250. 0 7480. 0 7711. 0 7931. 0 8146. 0 8384. 0 8604. 0 8814. 0 9020. 0 9233.0

3tl.O 418.0 472.0 524.1 575.2 622.4 659.2 (84.6 710,1 734.4 758.0
6657.0 6832.0 7008.0 71M.9 7355.8 7523.6 7724.8 7919.4 8103.9 8285.6 8475.0
6085, 8 6245. 8 6406. 7 65703 6724. 7 6878. 1 7062. 0 7239. 9 7408. 6 7574. 7 7747.8

1^20 1^49 1368 1^89 1^18 1352 1^86 1/118 1,452 1,485 1^18 1^54 1389 1,623 1,655 1^85 1.715 1,748 1,784 1.820

5945.7
16.1

M97.1
50.8

6789.2
106.1

7111,0
185.7

7482.5
301.0

7983.9
455.6

8*95.1
699.7

9469.5
981.5

10331.6
1264.9

11130.8

1530.3
11768. B 12326. 5 12957. 6 13694.0

1766.8 1981.9 2183.3 2372.8
1U5B.8
2534.0

15232.4
2612.5

16079.6
2605.4

16903.8

2598.9
17618.0
2583.5

18098.8
2563.1

5.10% S.10» 5.10% 5.10% 5.1(1% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10» 5.10» 5. 10% 5.10% 5.10% 5.10% 5.10%

1910.8 1984.0 21i9.4 2277.2 377.8 2531.2 2726.2 2940.2 3218.0 3476.3 3810.7 4127.0 4477.2 4778.3 5212.7 5681.0 6237.3 6719.2 7277.6 7877.4
1910. 8 1887. 7 19M. O 1961. 5 1948. 8 1973. 9 2022. 8 2075. 7 2161. 5 2221. 8 2317. 3 2387. 8 24M. B 25019 2597. 9 2693. 9 2814. 2 2884. 5 2972. 6 3061.5

31331.9

7, 74%

2. 51%

45. 9 45. 7 48. 5 49. 5 50. 3 52. 0 55. 0 58. 1 61. 9 65. 0 69. 6 73. 5 77, 8 80. 9 86. 5 91, 8 98. 3 103. 3 109. 7 116.1

45. 9 43. 5 43. 9 42. 6 41. 2 40. 6 40. 8 41. 0 41. 6 41. 6 42. 4 42. 5 42. 8 42. 4 43, 1 43. 5 44. 4 443 44. 8 45.1

5.00%
-0, 09%

1566.3 1589.1 1710.9 1767.3 1804.5 1872.2 1%6.7 2073.8 2215.9 2341,3 2511.0 2656.4 2817.1 2944.1 3149.8 3371.7 3636.7 3844.6 4080.0 4328.0
1566. 3 1512. 0 1548. 9 1522. 3 1479. 0 1460. 0 1459. 2 1464. 0 1488. 4 1496. 3 1526. 9 1537. 0 1550. 8 1542. 1 1569. 8 1598. 8 1640. 8 1650. 5 1666. 5 1682-0

21351.1

2. & 3. 3 3. 3 3. 2 4. 1 -M -5. 3 -5. 9 -4. 2 -2.3 2.8 8. 0 12.9 16. 0 31. 7 44. 8 71. 1 90. 9 120. 4 149.9

0.3 0. 6 1.0 1. 3 1.7 1. 6 1. 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2. 2 3-8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

1.0 3. 5 8.0 14. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317. 5 322. 2 326. 3 326, 9 324.6

976.3

1912, 2 1988. 1 2178. 4 2293. 1 2403. 7 2570. 0 2785. 8 3024. 5 3328. 4 3614. 2 3977. 0 4323. 7 4706. 2 5041. 6 5511, 6 6010. 1 6578, 4 7073. 7 7644. 9 8257.8

1912. 2 1891. 7 1972. 1 1975. 2 1970. 0 2004. 1 2067. 0 2135. 2 2235. 7 2309. 9 2418. 4 2501. 7 2590. 8 2640. 8 2746. 9 2850. 0 2968. 1 3036. 7 3122. 7 3209.3

32349.1

8. 00%

2.76%

45. 9 45. 7 48. 5 49. 4 50. 2 51. 8 54. 6 57. 6 61. 2 64. 1 68. 5 72. 2 76. 2 79. 2 84. 5 89. 5 95. 5 99. 9 105. 8 111.7

45. 9 43. 4 43. 9 42. 6 41. 1 40. 4 40. 5 40. 7 41. 1 41.0 41. 7 41. 8 42. 0 41. 5 42, 1 42. 4 43. 1 42, 9 43. 2 43.4

4. 79%
. 0. 30%

Power Planning 4/24/92 2:15 FM page 1 sdc Key Outputs - ES1



PactfiCorp Electrc OperMions
3f4 RIM - Medium High Forecast
Envlronmerrtal Lsvel 1

AVB raoe Meoawans

Requiren»nts
System Loada
Firm Sates

total

Res&urcBG
Existing Ganeratton
Firm Purchases
D. S. Lost Opportunities (1)
O. S. Option* (»!
BPA Entitlement (1)
Qedftherm^P'ilirt (1)
Wind-Pltot(l)
CoGen (1}
CoGen (2)
CoGon 1 (1)
CoGen1(g
SmaU CT (Jul) (I)
Small CT (Jul) (2)
Small CT (Jul) (3)
LargsCCCTtQ
Large CT (1)
Large CT (2)
Small C TO)
Small CT (2)
Small CT (3)
Medium CT (1)
MedfunGT(2t
Large CC CT (2»
Large CC CT (3)
Large CC CT (4»
La^eCCCT
Large CC CT
Larga CC CT (Jul)
Smaf!CT
Large CC CT {Jufl
Large CC CT (Jul)
Large CC CT
Wyodal<2
Medium CT(Jul)

total

Balance

4/i/aa 1134

iae laaa IBM . 1335 iaas T? uaa isa 2aiB am 2M2 zaaa 2m zaas zssa zaii anea aaa zaia zau

5,423
1.0S4

5,610
995

5. 7S2
1,000

5.978
1.004

6, 180
t,028

8.366
1, 036

6,557
1,038

6.786
gas

7. 0)8
971

7. 250
946

7.4SO
946

7, 711
923

7,331
B26

8.146
754

8.384
722

8,604
635

8.B14
635

9,020
591

9. 233
583

6, 072
612

3

10

6, 126 6,301
632 675

7 13
is 33

6,294
GB2
zs
54

BO
BO

6.337
554
33
87

5

ao
BO
85
85
4

4

4

6,283
535
44

130
26

22
BO
BO
85
85

8

6

B

175

6,344
566
55

182
65

38
80
BO
85
85

B

8

8

175
31
31

6.280
558

67
233

65
45
42
60
80
85
85

175
31
31

8

8

8

20

6,355
556

78
2B3

65
90
58
80
so
85
as
a

8

8

175
3t
31

20
20

6,316
55t

90
328
65

135
73
80
80
85
85

a

8

8

175
31
31
8

8

8

20
20

175

6.357
553
101
371

65
135
83
80
80
85
85

175
3)
31
8

8

a

20
20

175
1?5

6,296
542
113
411

65
135
83
80
BO
85
85
e

8

0

175
31
31

a

20
20

175
175
175

6,351
538
124
451

65
135
83
80
80
85
B5
e

8

8

175
31
31
a

8

8

20
20

175
175
175

6.262
540
134
488

65
135
83
80
80
85
85
8

a

8

175
31
31

B

8

8

20
20

175
175
175
175

8,355
479
144
515

G5
135
83
80
BO
B5
85

8

1?5
31
31

8
8

8

20
20

175
175
175
175
175

6, 687

1BO

S, 7B4 7, 021

179 229

7,211

223

7,358

1SO

7,569

167

7,840 7,925 8, 140

2-t5 152 151

8.389 8,670

132 243

8, B25

191

8,927 9,083

170 183

9. 306

200

6. 316
4BO
154
531

65
135
83
so
BO
B5
85

B

8

8

175
31
31

B

fl
a

20
20

175
175
17S
175
17S
89
s

3,390

151

6, 357
474
163
547

65
135

B3
80
80
85
85

B

8

8

17&
31
31

8

B

B

20
20

175
175
175
175
175
175

8

SB

s.sze

177

6,296
474
173
561

65
135
83
80
80
as
85

a

175
31
31

e

8

8

20
20

175
175
17S
175
175
175

B

175
B8

9. 764

152

6,350
400
183
S75
65

135
83
80
80
85
85

8

B

8

17E;
31
31

fl
8

8

20
20

175
175
! 75
175
175
175

8

175
175
175

10.029

213

9,453
S83

6.517 6.60S 6,792 6.982 7,208 7,402 7,595 7.773 7,989 8,196 8,426 8.634 S,767 8,900 9, 106 9,239 8,449 9,611 9,816 10,036

6,ZB2
401
193
58B

65
135
83
BO
BO
B5
85

175
31
31
8

8

B

20
20

175
175
175
175
175
175

8

175
175
176
192

10

10. 1S7

161

L&R. ES1 4/24/S22.15PM
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PacifiCoip Bectrfc Operations
»4 RIM - Medium High Forecast
Environmental Level 1

VflM^f Pgpk

Requirements
Systsm Loads
Firm Sales

total

Rasources
Existing Gsneratlon
Firm Purotiases
D. S. LostOpponunitissfl)
D. S. Optton8(l)
BPAEittitlemantt^)
Geothefmal-Pllot(l)
Wlnd-Plkrt (1)
CoGw(1)
CoGen (2)
CoGen 1 (1)
CoGenl (2)
Small CT(Jull(1)
Small CT (Jul) (2)
Small CT (Jul) (3)
LaugeCCCT(l)
Large CT(1)
Larg»CT(2>
Small CT(1)
Small CT (2)
Small CT (3)
Medium CT(1)
Medium CT (2)
Large CC CT (2)
Large CO CT (3)
(.arg9CCCT(4)
Large CC CT
large CC CT
Large GC CT(Jut)
SmallCT
Large CC CT (Jul)
LargaCCCTtM
Large CC CT
Wyodak2
Medium CT (Jui)

total

Reserve Requirement
Total Company Reservs

Balance
(Re&8iv&+Balanc8VRBqulr emenl

4/1 f92 11:34

1332 ^saa isas isas j^se 199? ^saa 1999 afflD 2001 soos 2023 soQd £005 soss 2002 soog 2002 StUfl ssui

7,055
1.277

7,299
1^53

7, 537
1,253

7.786
1, 257

8, 056
1, 159

8,305
1, 159

8, 55S 8, 867 9, 171 9,479 3.7S5
1,159 1,159 1, 108 1. 109 . 1. 109

10,093
1, 109

10.385
909

10, 672 10,986
809 801

11,277 11,555 11.9Z9 12,113 12.405
601 601 601 526 526

8, 332 8, 552 8, 790 9. 043 8, 215 9,464 9, 717 10,026 10, 260 10, 588 10, 894 11.202 11. 294 11.481 11,787 11.878 12. 156 12.430 12.639 12.931

7,234 7, 508 7, 683 7, 746
2,223 2,323 2.422 2,538

4 9 18 30
12 24 44 74

94
94

7, 750
2,443

4fi
130

94
w

100
100

7. 754
2. 323

62
204

16
34
94

100
100
40
40
40

250

7, 766
2, 554

78
294
164

39
94
94

100
100
40
40
40

250
156
156

7,771
2, 559

95
383
164
50
39
94
94

100
100
40
40
40

250
156
156
40
40
40

100

7. 776
2. 526

113
468
164
100
55
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100

7. 776
2, 518

130
545
164
1&0

71
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250

7, 776
2. 526

148
616
164
150
67
34
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250

7.776
2. 524

165
684
164
150
a?
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250

7.776
2,460

181
751
164
150
67
94
94

100
100
40
40
40

250
156
^56
40
40
40

100
100
250
250
250

7.776
2,493

198
812
164
150
87
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250

7,776
2. 364

214
856
164
150
87
34
94

100
1QO
40
40
40

250
156
158
40
40
40

100
100
250
250
250
250
250

7.776
2. 382

229
fl&3
164
150
87
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
2SO
250
250

40

7,776
2,338

245
90&
164
150
87
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

7,776
2.339

261
&33
164
150
a?
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

250

7.776
2, 173

278
95S
164
150

87
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

250
250
250

7.776
2,191

294
977
164
150

B7
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250

40
250
250
250
256

9,479 9,865 10, 167 10,577 10,757 11, 117 11,966 12,353 12,593 12,395 13,357 13, 690 13. 737 14. 069 14. 251 14. 351 14. 599 14. 890 15.263 15. 575

1,300
-153
14%

1,300
13

15%

1,300 1,328
77 206

16% 17%

1,358
184

17%

1,416
237
17%

1,491
758

23%

1.532
796

23%

1. 556
756

22%

1, 604
803

23%

1,644
B20

23%

1, 681
BO?

22%

1, 681
762

22%

1, 719
870

23%

1, 756
708

21%

1. 762
711

21%

1. 600
643

20%

1. 837
623

20%

1. 912 1, 951
712 694

21% 20%

L&R - ES1 A/24/922:15PM
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PacifiCorp Electric Operations
3/4 RiM - Medium Hiflb Forecast
Environmental Level 1

SummsfPaak

Requirements
System Loads
FlrmSatoe

total

Reeources
Existing Genaratton
Firm Purchases
D. S. Losl Opportunities (1)
D. S. Options (1)
BPAEnt(tlament(U
Qeothermal-PUot (1)
Wlnd~Plkn(1»
CoGan(1)
CoGen(2)
CoGgn 1 (1)
CoGan 1 (2)
Sff>a!ICT(Jut)(1)
SmaltCT(Jul)(2)
SmallCT(Jid){3)
Large CO CT(l»
Large CT (1)
Large CT (2)
Small CT(1)
Small CTf?)
Small CT (3)
Medium CT(1)
Medium CT (2^
Large CC CT (^
Large CC CT<3t
Large CC CT(4»
Large CC CT
Larga CO CT
Large CC CT(JuO
SmallCT
Large CC CT (Jul)
LarggCCCT(Jul)
Laffie CC CT
Wyodak2
Medium CT (Jut)

total

Rsserve Raqutrement
Total Company Resewa

Balance
(Reserve+ aatancej/HequiremBnt

4/1/92 11:34

1932 -1333 1994 -1^5 ISSfi 1332 1336 . 1323 2QQQ 2QQ1 2QS2 201^ 2004 2025 2QQS 2002 2Q2fi 2tlS2 ^Ufl 2BU

6,589
1A13

6, 827
1. 613

7. 061
1,617

7,302
1.619

7,562
1,714

7, 802
1,678

8,046
1. 679

8.369
1. 538

8.665
1,554

8, 965
1,459

9,261
1,459

9. 557
1,459

9.341
1.253

10.117 10,426 10.710 10,981 11,246 11,487 11,770
1. 151 1, 151 S61 951 876 B76 B76

BA02 8.440 8, 675 fl. 981 3, 276 9, 481 9, 725 9, 908 10, 219 10, 424 10.720 11, 016 11, 100 11, 268 11, 577 11, 061 11. 932 12, 122 12, 363 12, 646

7,481
2.289

a

ia

7. 526
2,281

7

19

7, 719 7,7&*
2,387 2.503

13 21
35 59

94
84

7, 728
2, 329

32
105

94
94

100
100
40
40
40

7. 740
2, 198

43
167

10
&4
84

100
100
40
40
40

250

7,740
2, 156

54
341

25
94
94

100
100
40
40
40

250
156
158

7.745
2, 129

66
3U

50
25
94
94

100
100
40
40
40

250
156
156
40
40
40

100

7,745
2, 138

77
385

100
35
84
94

100
100
40
40
40

250
156
156
40
40
40

100
100

7.745
2, 130

eg
452

150
45
S4
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250

7.745
2. 137

too
515

150
55
94
94

)00
100
40
40
40

250
156
156
40
40
40

100
100
250
250

7,745
2, 100

112
577

150
55
84
84

100
100
40
40
40

250
156
156
40
40
4D

1DO
100
250
250
250

7,745
2.101

123
63B

t50
5S
94
94

1DO
100
40
40
40

250
t56
156
40
40
40

10G
100
250
250
250

7.745
2. 106

133
693

(50
55
94
34

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250

7,745
1,990

144
735

150
55
94
84

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250

7.745
2,045

)5S
756

150
55
94
34

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

7,745
2,051

165
782

150
55
&4
&4

100
100
40
4D
40

250
) 56
156
40
40
40

100
100
250
250
250
250
250
250
40

250

7.745
2,052

176
804

150
55
94
&4

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250

40
250
250

7,745
1.902

186
825

150
55
94
S4

100
100
40
40
40

250
^56
156
40
40
40

100
100
250
250
250
250
250
250
40

250
250
250

7.745
1.904

197
845

150
55
94
94

100
100
40
40
40

250
156
156
40
40
40

100
100
250
250
250
250
250
250
40

250
2SO
250
256
100

9.783 9.833 10. 1S4 10.495 10. 702 10,916 11,287 11.619 11,870 12.251 12, 593 12. 878 12,951 13,372 13, 458 ^3. 636 14, 127 14,411 14,543 14, 932

1.300 1, 300 1.300 1.328 1.358 1,416 1.4&1 1, 532 1. 5S6 1,604 1,644 1,681 1.6B1 1, 718 ), 75S 1,762 1. 800 1. B37 1.912 1,951
81 83 176 246 68 18 71 179 S5 223 229 181 170 286 125 414 396 452 267 335

)fi% 17% 17% 18% 15% 15% 16% 17% 16% 18% 17% 17% 17% 18% 16% 13% 18% 18% 18% 18%

L&R-ES1 4/2A'9i32:)5PM
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KEY OUTPUTS

Enuironmental Level 2

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Consenation

Total Customera (OOO's)

Net Electric Plant (NBI
Net Conservation As acts

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Noniinal

Real

Base Unit Cost (mills/kwh)
Nominal

Ral
Average Growth

Nominal

Real

AvctageCustoinerBill ($)
Nominal

Real
NFV (9. 54% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$»

(30 years at a 9S4% discount rate)
NPV (9. 54% discount rate)

En&cgy Streices Charge (M$V
NPV (9. 54% discount rate)

Total Resource Cost (M$»
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5200. 0 5423. 0 5610. 0 5792. 0 5978. 0 6180. 0 6366. 0 6557. 0 6788. 0 7018. 0 7250. 0 7480. 0 7711. 0 7931. 0 8146, 0 8384. 0 8604. 0 8814. 0 9020. 0 9233.0

4. 5 13. 3 26. 4 46. 1 75, 5 119. 8 173. 9 236. 8 299. 9 361. 0 418. 0 472. 0 524, 1 575. 2 622. 4 659, 2 684. 6 710. 1 734. 4 758.0

5195^ 5409. 7 5583. 6 5745. 9 5902. 5 6060. 2 &192. 1 6320. 2 6488. 1 6657. 0 6832. 0 7008. 0 7186. 9 7355. 8 7523. 6 7724. 8 7919. 4 8103. 9 8285. 6 8475.0

4749. 7 4945. 5 5104. 5 5252. 9 5396A 5540. 3 5660. 8 5777. 9 5931. 4 &085. 8 6245. 8 6406. 7 6570. 3 6724. 7 6878. 1 7062, 0 7239. 9 7408. 6 7574. 7 7747.8

1^20 1^49 1^68 1,289 1^18 1^52 1^86 1,418 1,452 1485 1^18 1,554 1^89 1A23 1,«55 1A85 1,715 1,748 1,784 1,820

5945.7
16.1

6499.8
so.a

6800.&

106.1
7114.7

185.7
7515.5
301.0

8044.0
455.6

8689.7
»9.7

9449.5
981.5

10331.6
1264.9

11132.6 11771.4 12329.9 12961.8 13«94:8 14429.7 15114.2 15758.1 1M42.7 16986.8 17301.9
1530.3 1766.8 1981.9 2183.3 2372.8 2534.0 2612.5 2605.4 2598.9 2583.5 2S63.1

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

1910.8 1984.0 2169A 2277.2 2386.2 252U 2741.6 .SS13 3203.1 3472.3 3805.4 4122.5 4472.6 4773.5 5207.9 5675.1 6216.0 6696.4 7250.5 7878.9
1910. 8 1887. 7 1964. 1 1961. 5 1955. 7 1970. 0 2034. 2 2070. 4 2151. 6 2219. 2 2314. 1 2385. 3 2462. 2 2500. 4 2595. 5 2691. 1 2804. 6 2874. 7 2961. 6 3062.1

3131X.4

7.74%
251%

45. 9 45. 7 48. 5 49. 5 50. 5 51. 9 55. 3 57. 9 61. 6 65. 0 69. 6 73. 5 77. 7 80. 8 66. 4 91. 7 98, 0 102. 9 10&. 3 116.1

45. 9 43. 5 43. 9 42. 6 41. 4 40. 5 41. 0 40. 9 41. 4 41. 5 42. 3 42. 5 42. 8 42. 3 43. 1 43. 5 44. 2 44. 2 44, 6 45.1

5. 00%

-0. 09%

15U.3 1589.1 1711.0 1767.3 181B.9 1868.5 1977.8 2068.5 2205.7 2338.6 2507.5 2653.5 2814.2 2941.2 3147.0 3368.2 3624.3 3831.S 4064.9 4328.8
1566. 3 1512. 0 1549. 0 1522. 3 1484. 2 1457. -1 1467. 4 14&&. 3 1481. 6 1494. 6 1524, 8 1535. 3 1549. 2 1540. 6 1568. 4 1597. 2 1635. 2 1644. 9 1660. 3 1682.4

21336.4

2. 8 3. 3 3. 3 3. 2 4. 1 -1. 1 -5. 3 -5. 9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44, 8 71. 1 90, 9 120. 4 149.9

0. 3 0. 6 1. 0 1. 3 17 1. 6 1. 1 O. S 0. 0 -0. 2 0. 1 0.9 2. 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

1. 0 3. 5 8.0 14. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317, 5 322. 2 326. 3 326. 9 324.6

976.3

1912. 2 1988. 2 2178. 6 2293. 1 2412. 1 2565. 0 2801. 2 3017. 0 3313. 6 3610. 2 3971. 7 4319. 2 4701. 6 5036. 8 5506. 8 6004. 2 6557. 0 7050. 9 7617. 9 8259.3

1912. 2 1891. 7 1972. 3 1975. 3 1976. 9 2000. 2 2078. 4 2129, 9 2225. 8 2307. 3 2415. 2 2499. 1 2588, 3 2638. 3 2744. 5 2847. 2 2958. 4 3026. 9 3111. 6 3209.9

32323.6

8. 00%

2. 76%

45.9

45.9

4. 79%

-0. 29%

45.7
43.4

48.5

43.9
49.4

42.6
50.4
41.3

51.7
40.3

54.9
40.8

57.5

40.6

61.0
40.9

M.l
40.9

68.4
41.6

72.1

41.7
76.1
41.9

79.1

41.4

84.4

42.)
89.4
42.4

95.2
42.9

99.6 105.5
42. 8 43.1

111.7

43.4

Power Plannine ilV. 191 9;49 AM page! sdc Key^ Outputs-M1JE52 4/17
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PacifiCofp Etectrte Olparattons
4/1 R)M - Medium High Forecast
Environmental Level 2

Avaraae UaaawatU

Requiremonts
System Loads
Firm Sates

total

Reeourcae
Existing Ganeratun
Finn Purchases
D.S, Lo8lOpponunltles(1)
D.S. Qpftorw (1)
BPA Entltlananl (1)
Geottwmaf-Pitot (1»
Wlnd-Pltot (1)
CoGen (1j
Small CT (1)
CoGent2)
CoGen 1 (1)
CoGen1(2)
Small CT(Jul)(1)
Large CC CT(1)
LafgsCTO)
Large CT (2)
Medium CO CT{1)
Large CT (3)
Large CC CT(2j
Large CC CT(3|
Large CC CT(4)
Lai^e CC CT
Large CC CT
LargeCCCTjJu)}
Large CC CT
LafgaCCCT
Large CC CT(JuU
SmaltCT
SmallCT
Large CC CT

total

Balance

iM2 iaaa taa& isffi isae ysz

4/4/92 15:19

IfiSa 2SS& 2001 2QQ2 2003 2Q&1 2QQ5 2QSifi 2QI1Z 21108 2003 2Qlfl 2&U

5.423
1^>S4

5.610 5,792
995 1,000

5,978
1,004

6, 1 BO
1,028

6, 366
1,036

6, 557
1,038

6, 788
985

7,018
971

7, 250
346

7.4BO
346

7.711
923

7,931
828

8. 146
754

8.3B4
722

8, 604
M5

B.8U
635

8.020
591

9,233
583

6.072
612

3

10

6. 126 6, 301
632 675

7 13
19 33

6,234 6,337
682 554
22 33
54 87

BO
8

5

80
8

80
85
85
4

6,283
535
44

130
26

22
80
8

80
85
85

8

175
31

6,344
566

55
182
65

3B
BO
8

BO
85
85

a

175
31
31

6,280
558
67

233
65
45
42
80

a

80
65
85

8

175
31
31
64

6,355
556

78
283

65
90
58
80

8

80
85
85

8

175
31
31
64
31

6,316
551
so

328
65

135
73
80
8

BO
85
as
8

175
31
St
64
31

175

6,357
553
10)
371

65
135
S3
60

8

80
65
85

8

175
31
31
64
31

175
175

6.687

180

6,784 7, 021

17S 229

7, 139 7, 35S

157 150

7.592 7.S32 7.&37 8, 164 8.412 8,693

190 237 164 175 215 266

6,296
542
113
411

65
135
fi3
80
8

so
85
85

8

17&
31
31
64
3t

175
175
175

8,&48

214

6. 351
53B
124
451

65
135
83
BO
8

80
85
B5

B

175
31
31
64
3)

175
175
175

8,950

193

6. 282
540
134
48B

65
135
S3
80

8

80
85
as

8

175
31
31
64
3)

175
175
175
175

9. 106

206

6,355
478
144
515

65
135
83
BO

6

80
B5
85
8

175
31
31
64
31

175
175
175
175
175

9,329

223

6.316
480
154
531

6B
135
as
BO
8

80
B5
85
6

175
31
31
64
31

175
175
175
175
175
88

9.405

166

6.357
474
163
547

65
135
S3
80

a

80
85
BS

8

175
31
31
64
31

175
175
175
175
175
175
175

9,729

279

8,296
474
173
561

65
135

B3
60

B

80
85
B5

a

175
31
31
64
31

175
175
175
175
175
175
175
175

9.866

254

6,350
400
183
575
65

135
83
80

8

80
85
85

a

175
31
31
64
31

175
175
175
175
175
175
175
t75

88
B

B

9,973

157

9.453
583

6.517 6. 605 6,732 6,982 7,208 7,402 7,595 7,773 7,989 8. 196 B.426 8.634 8, 757 B. 900 S, )OS 9, 239 9,449 9.6)1 9, 816 10, 036

6^B2
40<
193
5Bfl

65
135

83
BO

8

80
85
85
fl

175
31
31
64
31

175
175
175
175
175
175
175
175
175

8

8

175

10.192

156

L&R - MH ES2 4/4 -1 - WWW 9:08 AM
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PaclllCoip Electric Opefatlons
4/1 RIM - Medium High Forecast
Environmental Level 2

W|ptail paal(

Requketnents
System Loads
Firm Sates

total

Raeourcfls

Existing Generatton
Fim PuTchasas
D. S. Last Opportunities (1)
D.S. Opttona (1)
BPA Efttttlement W
Geottiermal-POot (1)
Wind-Pitot(l)
CoGw(1)
SmaJICT(l)
CaGontZ)
CoGenl(l)
CoGen 1 (2)
Small CT(Jul)O)
Large CC CT(1)
LarggCT(l)
Lwge CT (^
Medhjm CC CT (1)
Largo CT (3)
La/ge CC CT (2(
Large CC CT (3)
La(8flCCCT(A)
Large CC CT
Large CC CT
LargaCCGTtJut)
Laige ec CT
Large CC CT
LaigeCCCT(Ju(l
Small CT
Small CT
Large CC CT

total

Raserva Requfremenl
Total Company Rasena

Balance

(Reserve+ Balance)/Req uirement

4;4/92 15:13

1382 1303. ISad 1335 . 1^5 1SSZ 1336 13S3 2QGfi 2fiQl £002 2003 2QQ1 2QQS 200^ 20Q7 2Qfia 2PQ9 2£uq 2S1U

7,055
1. 277

7, 299 7, 537 7, 786 8. 056 8, 305 8, 558 8.867 3, 171 9. 478 9,785 10,093 10, 385 10, 672 10, 986 11. 277 11, 555 11, 829 12, 113 12. 405
1.253 1.253 1,257 1. 159 1, 159 1, 159 1, 159 1, 109 1. 109 1, 109 1, 109 909 809 801 60-1 601 601 526 526

8, 332 8, 552 8, 790 9, 043 9, 215 9, 464 9, 717 10,026 10, 280 W, 5&8 10, 88* 11, 202 11.394 11. 4B1 11, 787 11. 878 12, 156 12. 430 12. 639 12, 931

7,234
2. 228

4

12

7, 508
2, 323

9

24

7,683
2.422

19
44

7, 746
2. 538

30
74

34
40

7.750
2,443

46
130

94
40
94

100
100

7, 754
2, 323

62
204

16
$4
40
94

100
100
40

250
156

7,766
2, 554

78
284
164

39
94
40
94

100
100
40

250
156
156

7, 771
2, 559

95
383
164
50
39
84
40
94

100
100
40

250
156
156
128

7, 776
2, 526

113
468
184
100
55
94
40
94

100
100
40

250
156
156
128
156

7.776
2, 518

130
545
164
150

71
94
4Q
84

100
100
40

250
156
156
12B
156
250

7.776
2, 526

U8
616
184
150
87
94
40
94

100
100
40

250
156
156
12B
156
250
25Q

7, 776
2. 524

165
684
164
150
87
94
40
84

100
loa
40

250
156
156
12B
156
250
250
250

7.T76
2,488

1B1
751
164
150

87
94
40
34

100
100
40

250
156
156
12&
156
250
250
250

7,776
2,493

198
812
164
150
67
94
*0
94

100
100
40

250
156
156
128
1&6
250
250
250
250

7,776
2. 364

214
ass
164
150
87
94
40
94

100
100
40

250
156
156
12B
156
250
250
250
250
250

7,776
2,382

229
6B3
164
150
a?
94
40
B4

100
100
40

250
156
156
128
156
250
250
250
250
250

7,776
2,338

245
909
164
150
87
94
40
94

100
100
40

250
156
156
126
156
250
250
250
250
250
250
250

7.776
2. 333

261
933
164
ISO
a?
94
40
34

100
100
40

250
156
156
128
1S6
250
260
250
250
250
250
250
250

7,776
2. 173

278
&55
164
150
a?
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250

40
40

7,776
2. 191

234
977
164
150
87
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250
250
40
40

250

S,479 9.86& 10, 167 10,523 10,797 11,233 11,926 12,221 12,517 12,919 13,281 13,614 13,661 13,993 14. 175 14.235 14.733 15.024 14.977 15.533

1,300 1.300 1,300 1.32D 1, 364 1,434 1,485 1, 512 1, 545 1, 592 1. 632 1.670 1, 670 1, 707 1, 745 1, 745 1.820 1, 857 1. 869 1.&44
-153 13 77 1SO 218 336 724 683 6S1 738 755 742 697 805 644 612 757 737 469 658
14% 15% 16% 16% 17% 19% 23% 22% 22% 22% 22% 23% 21% 22% 20% 20% 21% 21% 1B% Vfis

L&R-MHES24/4 4/8/92 9.-08 AM
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PacifiCofp Etectrlc OperatlDns
4/1 RIM - Medkim High Forecast
Environ mental Lovsl 2

Summar Peak

RequirementB
System Loads
Firm Sales

total

Reeourcee
Existing Genoration
Firm Purchases
D. S. LostOpponunltteatt)
O.S. Opttorw (()
BPAErrtniomemtl)
Geothafmat^Uot (1)
Wlnd-Pltot (1)
CoGen(1)
Small CT(l)
CoGen(2)
CoGen t (1)
CoGwi1(2)
Small CT (Jul) (1)
Large OC CT (1)
Large CT(1»
Lafg»CT(2)
Medium CC CT (1)
Large CT(3»
Large CC CT (2)
Large CC CT (3)
Large CC CT{4)
Large CG CT
Large CC CT
Largo CC CT (Ju|)
LargaCCCT
Large CC CT
Large CC CT(Ju|»
Small CT
Small CT
Largs CC CT

total

4/4/92 15:19

jaae iaas issu jsss -i^ ^ssz -i^a -laaa 2000 sosu. 2002 ama SSISIA zsfis 2002 SQQZ SQQB 21^3 siufl zau.

6,589
1.813

6, 827 7, 061 7. 302
1, 613 1,617 1.619

7.562 7.802 8.046 8,369 8,665 8,965 9,261 9,557 9.841 10, 117 10,426 10,710 10,881 11,246 11.487 H,770
1.714 1.679 1,679 1,639 1,554 1,459 1,458 1,459 1,259 1. 151 1, 151 951 951 876 876 876

8.40fi 8.440 8.678 8.921 9,276 9.481 8,725 9.908 10,219 10.424 10,720 11.016 11. 100 t1.26fl 0,577 11,661 11.S32 12, 122 12,363 12,646

7/IB1 7,526 7,719 7, 724
2,289 2. 281 2,387 2,503

3 7 13 21
10 19 35 59

94
40

7, 728 7, 740
2,329 2, 196

32 43
105 167

94
40
84

100
100

40

10
84
40
94

100
100
40

250
ise

7. 740
2, 156

54
241

£5
04
40
94

100
100
40

280
166
156

7,745
2, 123

66
314

50
25
94
40
94

100
100
40

250
t56
156
126

7. 745
2, 138

77
385

100
35
94
40
84

100
100
40

250
156
156
t2fi
156

7,745
2. 130

89
4S2

160
45
94
40
94

100
100
40

250
156
156
128
156
250

7, 745
2, 137

too
515

150
55
34
40
94

100
100

40
250
156
156
128
156
250
250

7,745
2, 100

112
577

150
55
94
40
94

100
100
40

£50
156
156
128
156
250
250
250

7,745
2, 101

123
638

150
55
94
40
&*

100
100
40

aso
156
156
128
156
250
250
250

7,745
2.106

133
693

150
55
84
40
94

100
too
40

250
156
156
12B
156
250
250
250
250

7,745
1,990

144
735

150
55
94
40
94

100
100
40

250
156
156
128
158
250
250
250
250
250

7.745
2,045

155
758

150
5S
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250

7.745
2.051

165
782

150
55
S4
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250

7,745
2,052

176
804

150
55
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250

7,745
1.902

186
B25

150
55
94
40
94

100
100
40

250
156
156
12B
156
250
250
250
250
250
250
250
250
250
40
40

7.745
1,904

197
B45

150
55
94
40
94

100
100
40

250
156
156
12B
156
250
250
250
250
250
250
250
250
250
40
40

250

9.783 9,833 10, 154 10,441 10,662 11,032 11,247 11,487 11.794 12.175 12,517 12.802 12,875 13, 196 13,382 13,722 14.011 14,295 14,507 14,790

Ressive Requirement
Total Coirpany Reserve 1,300

Balanco B1
(Rsswve+BalancejulRequframeni 16%

1. 300 1,300 1.320 1. 364 1.434 1,485 1.512
93 176 200 22 117 37 67

17% 17% 17% 15% 16% 16% 16%

1, 545 1, S92 1, 632
30 158 1B4

15% 17% 17%

1.670 1.670 1. 707 1, 745
116 105 221 61

16% 16% 17% 16%

1.745 1.820 <,657 1.86S 1.M4
316 260 316 274 199
18% 17% 18% 17% 17%

L&R-MHES24/4 4/8/92 9:08 AM
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KEY OUTPUTS
Environmental Level 3

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customeis (OOO's)

Net Electric Plant (M$)

Net Conservation Assets

General Inflation Rate

Operating Revenues (MS)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1991 1992 1993 1994 1W5 1996 1997 U98 19W 2000 2001 2002 2003 200< 2005 2»06 20«7 2008 2009 2010

5200.0
4.5

5195.5
4749.7

5423.0

13.3
5409.7
4945.5

5610.0
26.4

5583.6
5104.5

5792.0
46.1

5745.9
5252.9

5978.0
75.5

5902.5
5396.1

6180.0

119.8
6060.2

5540.3

6366.0

173.9
6192.1
5660.8

6557.0
236.8

63102
5777.9

6788.0

299.9
6488.1
5931.4

7018.0
361.0

6657.0
6085.8

7250.0

418.0
6832.0

6245.8

7480.0

472.0
7008.0
6406.7

7711.0

524.1
7186.9
6570.3

7931.0
575.2

7355.8
67247

8146.0
622.4

7523.6
6878.1

8384.0
659.2

7724.8
7062.0

8604.0

684.6
7919.4

7239.9

8814.0

710.1
8103.9

7408.6

9020.0

734.4
8285.t
7574.7

9233.0

758.0
8475.0
7747.8

1^20 1^49 1^68 1,289 1318 1352 13W 1^18 1/152 1/185 1318 1,554 1^89 1,623 1,655 1^85 1,715 1,748 1.7M 1,820

5945.7
16.1

6499.8
50.8

6800.8

106.1
7114.7

185.7
7515.5

301.0
8044.0

455.6
8689.7

699.7
9449.5

981.5
10332.6
1264.9

11132.6
15303

11771.4

1766.8
12329.9

1981.9
12961.8

2183.3
1M94.8

2372.8

14429.7
2534.0

15074.8
2612.5

15652.2

2605.4
16564.5
2598.9

17680.4
2583.5

18336.3
2563.1

5.10% 5.10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.101 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10%

1910. 8 1984. 0 2169. 6 2277. 2 2386. 2 2526. 3 2741. 6 2932. 7 3203. 1 3472. 3 3805. 4 4122. 5 4472. 6 4773. 5 5207. 9 5674. 6 6214. 6 6697. 9 7259. 1 7893.1
wiaa 18877 UM:! mi^ 1955:7 wo.o 2034. 2 2070. 4 2151. 6 2219. 2 2314. 1 2385. 3 2462. 2 2500. 4 2595. 5 2690. 9 2804. 0 2875. 3 2965. 1 3067.6

31310.4

7. 75%

2.52%

^
00

Base Unit Coat (milla/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Cuatonier Bill ($)
Nominal

Real
NPV (9, 54% discount rate)

Customer Cost (M$)

Levelized Customer Cost <M$)

(30 years at a 954% discount rate)
NFV (9. 54% discount rate)

Energy Services Charge (MS)
NPV (9. 54% discount rate)

Total Resource Cost (MS)
Nominal

Real

NPV (9, 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Rul
Average Growth

Nominal

Real

Power Planning 4/22/92 9:50 AM

45.9 45.7 48.5 49.5 50.5
45. 9 43. 5 43. 9 42. 6 41.4

5. 01%

-0. 06%

1566. 3 1589. 1 1711. 0 1767. 3 1810.9

1566.3 1512.0 1549.0 1522.3 1484.2
21338.6

51.9
40.5

55.3
41.0

57.9

40.9
61.6
41.4

65.0
41.5

69.6
42.3

73.5

42.5
77.7

42.8
80.8

42.3

86.4
43.1

91.7
43.5

98. 0 102. 9 109. 4 116.3

44.2 44.2 44. 7 45.2

2.8 3.3 3.3 3.2 4.1

0. 3 0. 6 1.0 1.3 1,7

41.0

1.0 3.5 8.0 14.6 24.1
976.3

1912. 2 1988. 2 2178. 6 2293. 1 2412.1

1912. 2 1891. 7 1972. 3 1975. 3 1976.9

32327.7

8. 01%

2. 77%

45. 9 45. 7 48. 5 49. 4 50.4

45.9 43.4 43.9 42.6 41.3

4. 80%

-0. 29%

18W. 5 1977. 8 2068. 5 2205. 7 2338. 6 2507. 5 2653. 5 28U. 2 2941. 2 3147. 0 33(7. 9 3*23. 5 3832. 4 4069. 7 4336.6
1457.1 1467.4 1460.3 1481.6 1494.6 1524.8 1535.3 1549.2 1540.6 1568,4 1597.1 1634.9 1645.2 1662.3 1685.4

-1.1 -5. 3 -5.9 -4. 2 -2.3 2. 8 8. 0 12.9 16.0 31. 7 44. 8 71. 1 90.9 120. 4 149.9

1.6 ]. l 0.5 0. 0 -0. 2 0. 1 0. 9 2.2 3. 8 7. 1 11.6 18.9 28. 2 40. 5 55.8

37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317. 5 322. 2 326. 3 326. 9 324.6

2565.0 2801.2 3017.0 3313.6 3610.2 3971.7 4319.2 4701.6 5036,8 5506. 8 6003.7 6555.7 7052.4 7626.5 8273.4
2000. 2 2078. 4 2129. 9 2225. 8 2307. 3 2415. 2 2499. 1 2588. 3 2638. 3 2744. 5 2M7. 0 2957. 9 3027. 5 3115. 1 3215.4

51. 7 54. 9 57. 5 61. 0 64. 1 68. 4 72. 1 76. 1 79. 1 84. 4 89. 4 95. 1 99. 6 105. 6 U1.9
40. 3 40. 8 40. 6 40. 9 40. 9 41. 6 41. 7 41. 9 41. 4 42. 1 42. 4 42. 9 42. 8 43. 1 43.5
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PaclfiCorp Elsctrfc Operations
4/1 RIM . Medium High Forecast
Environmental Leval 3

Aueraae Meaawatta

Requirements
System Loada
Finn Sates

total

Reeources

Existing Generatton
Firm Purchases
D. S. Lost Opportuntttes (1)
D.S. Opttona (1)
BPA Entltinmeni (1)
GeothermaI-PUot(l)
Wind-Pltot (1)
CoGen (1)
Small CT(1)
CoGen(2)
CoGen 1 (1)
CoGonl (Z)
Small CT (Jul) (1)
Laige CC CT (1)
La>»»CT(l|
Large CT (2)
MadiumCCCT(l)
Large CT (3)
Large CC CT (2)
Large CC CT(3»
Large CC CT(4)
Large CC CT
Largg CC CT
Large CC CT(JuI)
Large CC CT
Laige CC CT
New Geothermal
Large CC CT
New Geothennal

total

Balance

4/4/92 17:10

1992 1993 1994 1995 1096 1997 1998 1999 2000 2001 2002 2003 2004 2005 200S 2007 200fl 2009 2010 2011

5.423 5,610 5, 792 5,978 6, 180 6, 366
1,094 995 1, 000 1,004 1,028 1,036

6,557
1.03B

6,788
985

7,018
971

7,250
946

7.480
946

7,711
923

7,931
B26

8, 146
754

8, 384
722

8.604
635

8,814
635

9,020
591

9.233
583

6,072 6, 126
612 632
3 7

10 19

6.301
675

13
33

6.294 6,337 6.283
682 554 535
22 33 44
54 67 130

26

80
8

5

80
8

80
85
85
4

22
BO

a

80
85
85

8

175
31

6.344
566

55
182
65

38
BO

a

80
85
85

8

175
31
31

6,280
558

67
233

65
45
42
80

B

80
85
85

8

175
31
-31
64

6,355
556

78
283

65
90
58
80

s

80
85
85

8

175
31
31
64
31

6,316
551

90
328

65
135
73
80
8

80
B5
85

B

175
31
31
64
31

175

6.357
553
101
371

65
135
83
80

a

80
85
85

8

175
31
31
64
31

175
175

6,296
542
113
411

65
135

83
80

a

8P
85
85
8

175
31
31
64
31

175
175
175

6,351
53B
124
451

65
135

B3
80

8

80
85
85
8

175
31
31
64
31

175
175
175

6,282
540
134
48B

S5
135
83
80

8

BO
B5
85

a

175
31
31
64
31

175
175
175
175

6,355
479
144
515

65
135
83
80

8

80
85
85

a

175
31
31
64
31

175
175
175
175
175

6.316
4fl0
154
531
65

135
83
ao

B

BO
B5
B5

8

175
31
31
64
31

175
175
175
175
175
88

6,697 6, 784 7,021 7, 139 7,358 7,592 7.832 7,937 8, 164

180 179 229 157 150 190 237 164 175

8.412 8,693

215 266

8.84B

214

8,950 9, 106

193 206

9,329 9,405

223 166

6,357
474
163
547
65

135
83
80

8

80
85
85
8

175
31
31
64
31

175
175
175
175
175
175
175

9,729

279

6,296
474
173
561

65
.
135
83
80

a

80
B5
85

8

175
31
31
64
31

175
175
175
175
175
175
175
175

9,B66

254

6.350
400

. 183
575
65

135
83
80

8

80
85
85

fl
175

31
31
64
31

175
175
175
175
175
175
175
175
100

9.9G9

153

9.453
583

6,517 6,605 6, 792 6.982 7,208 7,402 7.595 7,773 7,989 B, 196 8.426 8.634 8.757 8.900 9, 106 9.239 9,449 9. 611 9,816 10. 036

6,282
401
193
588

65
135
83
BO

a

80
85
85
8

175
31
31
64
31

175
175
175
175
175
175
175
175
100
175
100

10,201

165

L&R-MHES34/4 4/8/92 8:09 AM
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PaclflCorp Electrte Operattons
4/1 RIM - Medium High Forecaai
Environmental Level 3

Uflntef Peah

Requlremsnts
System Loads
Firm Sates

total

Reeourcas
Exleling Gensratton
Firm Purchases
D. S. Lost Opportunities (1)
D. S. Opttons (1)
BPA Entitlement (1)
Gsothermal-Pllotll)
Wind-Pitot(l)
CoGen(l)
Small CT(1)
CoGen(2)
CoGon 1 (1)
CoGen 1 (2)
Smd)CT(Jut)(1)
Lai^aCCCTfl)
Large CT(1)
Large CT (2)
Medkim CC CT (1)
Large CT (3>
Large CC CT (Z)
Large CC CT (3)
Large CC CT (4)
Large CC CT
Large CC CT
Large DC CT (Jul)
Large CC CT
Large CC CT
New Geothermal
Large CC CT
New Geothgrmal

total

Reserve Requirement
Total Company Reeen/e

Balance
(Reserve+Balancel/Requiremsnt

4/'U92 17:10

.1332 iasa .laaA lass issfi isaz isas .laaa 2^Q^ 2001 2002 2QQ3 2004 22os 2Q^e 2007 goofi 2009 2010 eou

7,055
1,277

7. 299
1, 253

7, 537
1,253

7, 786
1, 257

B,056
1, 153

8. 305 8, 558 8, B67 9. 171 9,479 9, 785 10,093 10. 385 10.672 10,986 11.277 11. 555 11.829 12. 113 12.405
1. 159 1. 159 1. 159 1, 109 1, 109 1, 109 1. 109 909 809 801 601 601 601 526 526

B, 332 8,552 6,700 9.043 9,215 9,464 9.717 10,026 10,280 10.588 10,884 11,202 11.294 11,481 11,787 11.878 12. 156 12.430 12.639 12.931

7,234
2,229

4

12

7, 508
2,323

9

24

7,683
2,422

ia
44

7.746
2,538

30
74

94
40

7.750
2.443

46
130

94
40
84

100
100

7.754
2,323

62
204

16
94
40
94

100
100
40

250
156

7,766
2,554

78
294
164

39
&4
40
94

100
100
40

250
156
156

7, 771
2, 559

95
383
164
so
39
94
40
94

100
100
40

250
156
156
128

7,776
2,526

113
468
164
100
55
34
40
94

100
100
40

2SO
156
156
128
156

7,776
2,518

130
545
164
150

71
84
40
34

100
100
40

250
156
156
128
156
250

7,776
2,526

148
616
164
150
87
94
40
94

100
100
40

250
156
156
128
156
250
250

7, 776
2, 524

165
684
164
150

B7
94
40
94

100
100
40

25G
156
156
128
156
250
250
250

7,776
2.4B8

181
751
164
150
87
94
40
94

100
100
40

250
156
156
128
156
250
250
250

7, 776
2,493

198
812
164
150
87
94
40
94

100
100
40

250
156
156
128
166
250
250
250
250

7. 776
2, 364

214
856
164
150
87
84
40
84

100
100
40

250
156
156
128
156
250
250
250
250
250

7, 776
2,382

229
B83
164
150
87
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250

7,776
2, 338

245
809
164
150
87
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250

7,776
2.339

261
933
164
150
87
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250

7, 776
2. 173

27B
955
164
150
87
S4
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250
100

1,300
-153
14%

1. 300
13

15%

1.300
77

16%

1.320
160

16%

1. 364
218
17%

1,434
336
19%

7, 776
2, 191

294
977
164
150
87
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250
100
250
100

9.479 9, 865 10, 167 10. 523 10, 797 11, 233 11, 926 12, 221 12, 517 12, 919 13, 281 13, 614 13, 661 13, 993 14. 175 14. 235 14. 733 15. 024 14. 997 15.403

1.4B5
724

23%

1.512
683

22%

1, 545
691

22%

1,592
738

22%

1.632
755

22%

1, 670
742

22%

1,670
697

21%

1,707
805

22%

1, 745
644

20%

1, 745
612

20%

1,820
757

21%

1,857
737

21%

1.B72 1,925
486 547
19% 19%

L&R-MHES34/4 4/8/92 9:09 AM
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PacNICorp Electrte Operations
4/1 RIM - Medium High Forecast
Environmental Levd 3

Summor Peak

Requiromante
System Loads
Firm Sates

total

Reeourcee

Existing Genaraiton
Firm Purcha»e»
D.S. Lost Opportunlttot (1)
D. S. Opttons (1)
BPAEntlllamant(l)
Gaothermal-PNnt (1)
Wind-Pitot (1)
CoGen(l)
Small CT{1)
CoG8n(2)
CoGen 1 (1)
CoGen 1 (2)
Small CT (Jul) (1)
Large CC CT(1)
Large CT (1)
Large CT (2)
Medium CC CT (1»
Large CT (3)
Large CC CT (Z)
Large CC CT (3»
Large CC CT (4)
Large CC CT
Large CC CT
Large CC CT(JuO
Large CC CT
Large CC CT
New Geothermal
Large CC CT
New Geothermal

total

Reeerve Requiremanl
Total Company Reesivo

Balance

(Resene+BaJancej/Requlrement

4/4/92 17:10

lffl2 laaa ISSl isas isge 1997 1998 1999 2QQQ 2S1C1 2002 2003 2Si 2005 SiQS SQSff 2QQfi 2SSa 2Q1Q SflU

fl. 589
1.813

6, 827
1.613

7,061
1,617

7,302
1,619

7,562
1,714

7. 802
1.679

8, 046
1.679

8. 369 8.666 8,965 9. 261 9, 557 9.841 10. 117 10.426 10,710 10.981 11, 248 11.487 11,770
1. 539 1. 554 1.459 1.459 1,459 1,259 1. 151 1. 151 951 951 876 876 876

8/Kffi 8,440 B.678 8.921 9.276 9,481 9,725 9,908 10.219 10,424 10,720 11,016 11.100 11,268 11,577 11,661 11,932 12, 122 12,363 12.646

7,481
2^89

3

10

7,526
2,281

7

19

7,719
2,387

13
35

7.724
2,503

21
59

94
40

7, 728
2,329

32
105

34
40
94

100
100
40

7, 740
2. 198

43
167

10
94
40
94

100
100
40

250
156

7.740
2. 156

54
241

25
94
40
94

100
100
40

250
166
156

7,745
2, 129

66
314

50
25
94
40
84

100
100
40

250
156
156
128

7,745
2. 138

77
385

100
35
94
40
94

100
100
40

250
156
156
128
156

7,745
2, 130

aa
452

150
45
94
40
94

100
100
40

250
156
156
128
156
250

7,745
2, 137

100
515

150
55
84
40
94

100
100
40

250
156
156
128
156
250
250

7.745
2,100

112
577

150
55
94
40
94

100
100
40

250
156
156 '
129
156
250
250
250

7,745
2,101

123
638

150
55
94
40
94

100
100
40

250
156
156
128
156
250
250
250

7,745
2. 106

133
683

150
55
94
40
94

100
100
40

250
156
158
128
156
250
250
250
250

7, 745
},990

144
735

150
55
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250

7,745
2.045

155
758

150
55
84
40
34

100
100
40

250
156
166
12B
156
250
250
250
250
250
250

7,745
Z.051

165
782

150
55
84
40
34

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250

7,745
2,052

176
604

150
55
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250

7,745
1,902

186
B25

150
55
94
40
94

100
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250
100

7,745
1.904

197
845

150
55
94
40
94

10G
100
40

250
156
156
128
156
250
250
250
250
250
250
250
250
100
250
100

9.7B3 9.833 10. 154 10.441 10.662 11,032 11.247 11,487 11,794 12, 175 12.517 12, 802 12,875 13, 196 13, 382 13, 722 14. 011 14. 295 14.277 14,660

1.300 1.300 1.300 1.320 1.364 1.434 1.485 1.512 1.545 1,592 1,632 1,670 1,670 1,707 1,745 1,74S 1.B20 1,857 1.872 1,925
81 93 176 200 22 117 37 67 30 158 164 116 105 221 61 316 260 316 41 89

16% 17% 17% 17% 15% 18% 16% 16% 15% 17% 17% 16% 16% 17% 16% 1B% 17V» 18% 15% 16%
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KEY OUTPUTS

Environmental Level 3 wj High Gas
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

SyalemLoad (MWa) 5200.0 5423. 0 5610.0 5792.0 5978.0 6180.0 6366. 0 6557.0 6788. 0 7018.0 7250. 0 7480.0
Total Conservation 4.5 13.3 26.4 46.1 75.5 119.8 173.9 236.8 299.9 361.0 418.0 472.0
System Load net of Conservation 5195. 5 5409. 7 5583. 6 5745. 9 5902. 5 6060. 2 6192. 1 6320. 2 6468. 1 6657. 0 6832. 0 7008.0
Energy Salw after Conxnratlon 4749.7 4945.5 5104.5 5252.9 53%.l 5540.3 5660.8 5777.9 5931.4 6085.8 6245.8 6406.7

Total Cufltomem (OOO's)

Net Electric Plant (M$) 59457 6499.8 6800.8 7114.7 7497.0 8003.4 8768.1 9677.8 10660. 1 II6I2.4 13220.7 14467.8
Net Consenralion AsxiU 16.1 50.8 106.1 185.7 301.0 455.6 699.7 981.5 12M.9 1530.3 1766.8 1981.9

7711. 0 7931. 0 8146. 0 8384. 0 8604. 0 8814. 0 9020. 0 9233.0

524.1 575.2 622.4 659.2 684.6 710.1 734.4 758.0
7186. 9 7355. 8 7523. 6 7724. 8 7919. 4 81C3. 9 8285. 6 8475.0

657U3 6724.7 6878.1 7062.0 7239.9 7408.6 7574.7 7747.8

1^20 1^49 1^68 1^89 1318 1352 13M 1^18 1/152 1/185 1^18 1,554 1^89 1,623 1,655 1^85 1,715 1,748 1,784 1,820

15394.6 16333. 1 17375.5
2183. 3 2372. 8 2534.0

18623.9

2612.5
1S826.1
2605.4

20913.5

2598.9
21690.0

2583.5
22358.7

2563.1

General Inflation Rate 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10» 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10% 5.10%

Operating Revenues (M$)
Nominal

Ke«l
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1910.8 1984.0 2169.6 2277.2 2386.0 2525.7 2748.9 2934.0 3248.6 354«.4 3916.2 4264.2 4746.3 5068.8 5555.7 5952.8 6531.1 6994.8 7628.0 8309,0
1910. 8 1887. 7 1964. 1 1961. 5 1955. 5 1969. 6 2039. 6 2071. 3 21B2. 1 2266. 5 2381. 4 2467. 2 2612. 9 2655. 0 2768. 9 2822. 8 2946. 7 3002. 8 3115. 8 3229.2

32097.9

8.04%
2.80%

Lki
*.

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Avetage Customer Bill ($)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$)

,30 years at a. 9S4% discount rate)
NPV (9. 54% discount rate)

Energy S&rvicea Chaige (M$)
NFV (9. 54% discount rate)

45.9 45.7 48.5 49.5 50.5 51.9 55.4 58.0 62.5 66.3 71.6 76.0 82.5 85.8 92.2 96.2 103.0 107.5 115.0 122.4
45.9 43.5 43.9 42.6 41.4 4U.5 41.1 40.9 42.0 42.4 43.5 44.0 45.4 44.9 46.0 45.6 46.5 46. 1 47.0 47.6

5.30%
0. 19%

1566. 3 1589. 1 1711. 0 1767. 3 1810. 7 1868. 1 1983. 0 2069. 4 2237. 0 2388. 4 2580. 5 2744. 8 2986. 4 3123. 1 3357. 1 3533, 0 3808. 0 4002. 3 4276. 5 4565.1

1566. 3 1512. 0 1549. 0 1522. 3 1484. 0 1456. 8 HPIA 1460, 9 1502. 6 1526. 5 1569, 2 1588. 1 1644. 1 1635. 9 1673, 1 1675. 4 17-18J 1718, 2 1746. 8 1774.2

21815.3

2. 8 3. 3 3. 3 3. 2 4. 1 -1. 1 -5, 3 -5. 9 -4. 2 -2. 3 2. 8 8. 0 12.9 16. 0 31. 7 44, 8 71. 1 90. 9 120. 4 149.9

03 0. 6 1.0 1.3 1.7 1. 6 1. 1 0, 5 0. 0 -0. 2 0, 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

1.0 3.5 8.0 14.6 24.1 37.1 58.5 83.8 110.4 138.1 166.2 195.8 226.8 259.4 291.8 317.5 322.2 326.3 326.9 324.6
976.3

Total Resouree Cost <M$»

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1912. 2 1988. 2 2178. 6 2293. 1 2411. 8 2S64. 5 2808. 5 3018. 3 3359. 0 3684. 2 4082. 5 4460. 9 4975. 3 5332. 0 5854. 6 6281. 9 6872. 1 7349. 3 7995. 4 8689.3

1912. 2 1891. 7 1972. 3 1975. 3 1976, 6 1999. 8 2083. 8 2130, 8 2256. 3 2354. 6 2482. 5 2581. 1 2739. 0 2792. 9 2917. 8 2978. 9 3100. 6 3155. 0 3265. 8 3377.0

33115.1

8. 29%

3. 04%

45.9

45.9

5. 07%

-0. 03%

45.7
43.4

48.5
43.9

49.4

42.6
50.4

41.3
51.7
403

55.1
40.9

57.5
40.6

61.8
41.5

65.4

41.8

70.3
42.8

74.5
43.1

80.6
44.4

83.7

43.9

89.7

44.7

93.6

44.4
99.7
45.0

103.8

44.6

110.7

45.2
]] 7.5

45.7
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PaciflCorp Electrta Operations
4/1 RIM - Medium High Forecast
Environmental Lwel 3 with High Gafi

Average Meaawatta

Requirements
System Loads
Firm Satee

total

Reeourcee
Existing Generatton
Firm Purchases
D. S. Lost Opponunities (1)
D.S. Opttons (1)
BPA Entitlement (1»
Gsotharmat-Pltot (1)
Wind-Pltot (1)
CoGen (1)
Small CT(1)
CoGen 1 (1)
CoGon1(2)
CoGen (2)
Small CT(JuI)(1)
Now Geothermal (1)
Large CC CT{1)
l.ugeCTID
Medium CT(1»
New Geothermal (2)
New Geottwrmat (3)
Large CT (2)
Large CT (3)
New Geotherma) (4)
Hunter 4 (1)
Large CT (4»
Large CT (5)
Large CT [6)
Medium CT (2)
Wyodak 2 (11
Large CT
SmallCT(Jul)
Large CC CT
IGCCCoal
IGCCCoal
IGCCCoal
Wind - WP

total

Balance

4/7/92 9:7

l322.lsss.l«ai»i3asiss2.lsaiS322S!!a2e!a2esB2BB2m2ess2ene2!BZ2!!SB2ee82lU2aai

5.423 5,610 5,782 5,978 8, 180 6,366 6,557
1.094 995 1,000 1,004 1 ,028 1,036 1,038

6.788
985

7.018 7,250 7AQO 7,711
971 946 946 923

7,931
B26

8.146 8.3B4 8,604 8.B14
754 722 635 635

8, 020
591

9.233 9,453
583 583

6.517 6.605 6, 792 6.882 7.208 7,41)2 7,596 7.773 7, 888 8. 19G 8,426 8.634 1757 BSOO 8, 108 3,239 9.449 9,611 9.816 10.036

6.072 6, 126
612 632
3 7

10 19

6, 301
675

13
33

6^94
682

22
54

80
8

6,337
554
33
87

5

80
8

85
85
BO
4

6.283
535

44
130
26

22
80

8

85
85
80

8

175
31

6,344
566

55
182
65

38
80

8

85
85
80

8

175
31
20

6.2BO
558

67
233

65
45
42
BO

8

85
85
BO

8

100
175

31
20

6, 355
556

78
283

65
90
58
80

8

85
85
80

8

100
175

31
20

6,316
551
90

328
66

135
73
BO

8

85
85
80
8

100
175

31
20

100

31
31

6,357
553
101
371

65
135
83
80
8

85
85
80

B

100
175

31
20

100
100

31
3.1

6, 296
542
113
411

65
135

83
80

8

85
85
80

a

100
175

31
20

100
100
31
31

100

31
31
31
20

6^51
538
124
451

65
135
83
80

a

85
B5
80

B

100
175

31
20

100
100

31
31

100

31
31
31
20

6.2B2
540
134
488

65
135
83
80

8

85
85
80

8

100
175

31
20

100
100

31
31

100
300

31
31
31
20

31

6, 355
479
144
515
65

135
83
80

8

85
85
80

8

100
175

31
20

100
100
31
31

100
300

31
31
31
20

31
4

6.316
4BO
1&4
531

85
135

83
80
8

85
B5
80
8

100
175

31
20

100
100
31
31

100
300

31
31
31
20

192
31

8

6.357
474
163
547
65

135
83
80

8

85
85
80

8

100
175

31
20

100
100

31
31

100
300

31
31
31
20

192
31

a

175

6,296
474
173
561

65
135
83
BO

8

85
85
80
8

100
175

31
20

100
100

31
31

100
300

31
31
31
20

192
31

8

175
1B8

6,350
400
183
S75
65

135
83
80

8

85
85
80

a

100
175
31
20

100
100
31
31

100
300

31
31
31
20

192
31

B

175
188
isa

6,282
401
193
588

65
135

83
80
8

85
85
80

B

100
175

31
20

100
100

31
31

100
300

31
31
31
20

192
31

a

175
188
18B
1BB
52

6.897 6,784 7, 021 7. 139 7. 358 7,592 7W 7, 862 8.220 8.393 8, 699 B,783 8.9Z6 9.207 8,259 B.443 9, 878 3,829 10.020 10. 218

180 179 229 157 150 1M 228 189 231 186 172 158 169 307 153 203 230 218 204 180

L&R-MHES3Gas4ff
4/8^29:11 AM
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PactflCorp Electric Operations
4/1 HIM . Medkjm High Forecast
Environmental Level 3 with High Gas

Wintar P%k

Requirements
System Loads
Firm Sales

total

Resourcse
Existing Generatton
Firm Purchases
O.S. Lost Opportunities (1)
D. S. Opttons(1)
BPA Entitlement (1)
Geothermal-Pilot(l)
Wlnd-Pltot (1)
CoGan (1)
Small CT (1)
CoGen 1 (1)
CoGen 1(2)
CoGen(2)
Small CT(Jul)(1)
NowGeothomialjl)
Large CC CT(1)
Largo CT (1)
Medium CT(1)
NewG90tbermal(2)
NewGeothermal(3)
Large CT (2)
Large CT (3)
New Geothormal (4)
Hurrter4(1)
Largs CT (4)
Large CT (5)
Large CT (6)
Modium CT (2)
Wyodak2(1)
Large CT
Small CT(Jul)
Large CC CT
IGCCCoal
IGCCCoal
IGCCCoal
Wind. WP

total

Reserve Requirement
Total Company Reserve

Balance

(Reserve+Balancel/Requlrgment

4ff/92

laaziaaa.imiaas.iaas.iaaziaafluaazmamEiicesmemzimaisiezaazzamamzau

7.055 7.299 7,537 7,786 8,056 8.305 8,558 8.867 9. 171
1,277 1,2S3 1.253 1.257 1. 159 1, 159 1, 153 1. 159 1. 109

9,479
1, 109

7,234 7, 50fl
2.229 2.323
4 9

12 24

7,ea3
2,422

18
44

7, 746
2. 538

30
74

94
40

7.750
2,443

46
130

94
40

100
100
94

7, 754
2. 323

62
204

16
94
40

100
100
94
40

250
156

7, 766
2.554

78
2&4
164

39
84
40

100
100
94
40

250
156
100

7, 771
2. S59

95
383
164
50
39
84
40

100
100
94
40

100
250
156
100

7,776
2, 526

113
468
164
100
55
94
40

100
100
94
40

100
250
156
100

156
156

7,776
2,518

130
545
164
150

71
34
40

100
100
94
40

100
250
156
100
100

156
156

7,776
2,526

148
616
164
150
87
&4
40

100
100
94
40

100
250
156
100
100
100
156
156

7,776
2. 524

165
684
164
150
87
94
40

100
100
34
40

100
250
156
100
100
100
156
156
10G

156
156
156
100

7.776
2,488

181
751
164
150
87
94
40

100
100
94
40

100
250
156
100
100
100
156
156
100

156
156
156
100

156

7, 776
2,493

198
812
164
150
87
94
40

100
100
94
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100

156

7, 776
2,364

214
BS6
164
150
87
94
40

100
100
94
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100

156

7, 776
2,382

229
883
164
150
87
94
40

100
100

S4
40

100
250
156
100
100
100
156
158
100
400
156
156
156
100
256
156
40

7, 776
2.338

245
909
164
150
87
94
40

100
100

S4
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100
25G
156
40

250

7, 776
2,339

261
933
164
150
87
94
40

100
100
94
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100
256
156
40

250
250

7,776
2. 173

278
955
164
150
87
94
40

100
100
&4
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100
256
156
40

250
250
250

3:7

2)11

9, 785 10.093 10,385 10,672 10,986 11,277 11,555 11.829 12. 113 12.405
1, 109 1. 103 808 809 W1 60] WI 601 526 526

8.332 8.i52 a.TtO 8,043 9,215 9,464 9. 717 10.026 10.280 10.888 10.834 11.202 11.2.4 11.481 11. 787 11,878 12. 15<, . 2.430 12.639 12.931

7,776
2, 181

294
977
164
150
87
94
40

100
100
94
40

100
250
156
100
100
100
156
1S6
100
400
156
156
156
100
256
156
40

2&0
250
250
250

59

9.478 0.865 . 0. 167 10,523 . 0,797 , 1.233 11.870 , 2. 137 12.5.9 12. 841 13,053 13, 804 14, 007 14.481 14.421 14. 777 15,025 16. 316 . 5.439 15.805

1.300 1.300
-153 13
14% 15%

1, 300
77

16%

1.320
160

16%

1,364
218
17%

1,434
336
19%

1,477
676

22%

1,499
612

21%

1, 556
753

22%

1, 581
672

21%

1, 598
561

20%

1,698
904

23%

1, 722
991

24%

1, 782
1.227
26%

1. 782
853

22%

1, 826
1,073
24%

1, 864
1,005
24%

1. 901
985

23%

1.939 1,985
861 SB9

22% 22%

LAH-MHES3Gas4ff
4/8/929:11 AM
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PacifiCaip Electric Oparatlons
4/1 RIM. Medium High Forecast
Environmental tavel 3 w  High Gas

Summer Peak

Raqulnamsnts
System Loads
Firm Sales

tolal

Reeoufcce

Existing Generatton
Finn Purchasea
D.5. LostOpportunfties (1}
D.S. Opitons (I)
BPA Entttlamem (1)
Gaotfiarmal-Pltot ()}
Wind-Pikrt (1)
CoGan(l)
Small CT(ti
CoGen 1 (1)
CoGenl (2)
CoGen(2)
Small CT (Jut) (1)
NewOeothormalO)
Large CC CT(1»
Large CT (l)
Medk;mCT(1)
New Qeotharmaf (2)
New Geothermal (3)
Large CT (2»
Large CT (3)
New Geothennal (4)
Hunter 4(1)
Large CT{4)
Large CT (5)
Large CT (6)
Madlum CT (2»
Wyodak 2 (1)
LarflB CT
Small CT (Jul)
LwyeCCCJ
IGCCCoal
IGCCCoal
IGCCCoal
Wind - WP

total

Reserve Requiremem
Total Company Rcefflve

Balance

(Reserve+ Balance)i/RequiremBnt

4/7/92 9:7

laaa isaa laai i3a& iaas isa; 1393 iaaa 2003 ax>t 2QQ& sss SES& 2005 zoofi 2002 zoofl 2023 ZSUQ 2011

6, 588
1. 813

6^27 7.061 7,302
1.613 t. 617 1,618

7.562
1. 714

7, B02
1, 679

8,046
1, 679

B.369 8,665 8,965 9^61 3, 557 9,841 1&I17 10,426 10,710 10,981 11.246 11,487 11.770
1.539 1.554 1.459 1.458 1,459 1. 259 1. 151 1, 151 951 851 876 B76 876

B.402 8.440 8.678 B. Sfil 9.276 8.481 9,725 9.908 10.219 10,424 10,720 11,016 11, 100 11,268 11. 577 11,661 11,832 12, 128 12.383 12,646

7.4B1 7,526 7.719 7,724
2.289 2.261 2.387 2,503

3 7 13 21
10 19 35 59

94
40

7.728
2.328

32
105

84
40

100
100

94
40

7, 740
2. 198

43
167

10
94
40

100
100
94
40

250
156

7,740
2, 156

54
241

25
94
40

100
too
34
40

250
156
100

7, 745
2. 129

66
314

50
25
94
40

100
100
94
40

)00
250
156
)00

7,745
2, 138

77
385

100
35
S4
40

100
100

&4
40

100
£50
156
100

15S
156

7, 745
2, 130

BS
4S2

150
45
94
40

100
100
34
40

100
250
156
100
100

156
156

7.745
2, 137

100
515

150
55
34
40

100
100
94
40

100
250
156
100
100
100
156
156

7, 745
2, 100

112
577

150
55
84
40

100
100

&4
40

100
250
156
100
100
100
156
156
100

15S
156
156
100

7, 745
2, 101

123
638

150
55
M

40
100
100
94
40

100
250
156
100
100
100
156
156
100

156
156
156
100

156

7.745
2.106

133
683

150
55
94
40

<00
100
94
40

100
250
t56
100
100
100
156
156
100
400
156
156
156
100

156

7, 745
1,990

144
735

150
55
94
40

100
100
94
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100

156
40

7, 745
2.045

155
758

150
55
84
40

100
100
94
40

100
250
156
100
100
100
156
156
too
400
156
156
156
100
256
156
40

7,745
2.051

165
782

150
55
94
40

100
100
94
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100
256
156
40

250

7,745
2,052

176
B04

150
55
94
40

100
100
94
40

100
250
156
100
100
100
156
ise
100
400
156
)56
156
100
2S6
156
40

250
250

7,745
1,902

186
825

150
55
94
40

100
100
94
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100
256
156
40

250
250
250

7.745
1.904

t97
845

150
55
84
40

100
100
94
40

100
250
156
100
100
100
156
156
100
400
156
156
156
100
256
156
40

250
250
250
2SO

14

9,783 9,B33 10,154 10,441 10,662 11,032 11.191 11,403 11,866 12,087 12,289 12.992 13,221 13,692 13.668 14,014 14,303 14,587 14,713 15,016

t.300 1.300 1.300 1.320 1.364 1,434 1,477 1,499 1.556 1. 581 1, 598 1,698 1,722 1.782 1, 782 1.B26 1.864 1,301 1,938 1.985
B1 33 176 200 22 117 -11 -4 91 92 -23 278 399 643 310 526 508 564 417 385

16% 17% 17% 17% 15% 16% t5% 15% 16% 16% 15% 1B% 1&% 22% 18% 30% 20% 2Qi% 19% 19%

L&R-MH ES3 Gas 4ff 4/8/92 9:11 AM
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KEY OUTPUTS

Environmental Level 4

System Load tMWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Ciutomexs (OOO's)

Net Electric Plant (M$)

Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Rul
NPV <9. 54% discount rate)

Average Growth
Nominal

Real

1991 1992 1993 1994 1995 1996 1997 U98 1999 2000 2001 2WQ. 2003 2004 2005 2006 2007 2008 2009 2010

5200.0
4.5

5195.5
4749.7

5423.0
13.3

5409.7
4945.5

5610,0

26.4
5583.6

5104.5

5792.0
46.1

5745.9
5252.9

5978.0
75.5

5902.5
5396.1

6180.0

119.8

6060,2

5540,3

6366.0

173.9
6192.1
5660.8

6557.0
236.8

6320.2

5777.9

6788.0
299.9

6488.1
5931.4

7018.0
361.0

6657.0
6085.8

7250.0

418.0
6832.0
6245.8

7480.0

472.0
7008.0
M06.7

7711.0

524.1
718«.i>
6570.3

7931.0

575.2
7355.8
6724.7

8146.0
622.4

7523.6
6878.1

&3&4.0

459.2
7724.8
7062.0

8604.0
684.6

7919.4
7239,9

8814.0
710.1

81G9.9

7408.6

9020.0

734.4
8285.6

7574.7

9233,0

758.0
8475.0
7747.8

1^20 1^49 1^68 1^89 1^18 1352 1^86 1/118 1.4S2 1A85 1^18 1,554 1^89 1.623 1^.55 1A85 1,715 1,748 1,784 1.820

5945.7
16.1

(499.8
50.8

6800.8

106.1
7114.7

185.7
7497.0

301.0
8003.4

455.6
8768.1
699.7

9677.8
981.5

10(88.5
1264.9

11814.4
1530.3

12853.9

1766.8
13621.9
1981.9

14230.6
2183.3

14970.4

2372.8
15621.9

2534.0
16218.7
2612.5

16939.4

2605,4

17763.9

2598.9
18402.6
2583.5

18740.2

2563.1

5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5.10%

1910.8 1984.0 2169.6 2277.2 2386.0 2525.7 2742.5 2927.0 3240.1 3536.5 3898.8 4242.7 4660.4 4948.2 53*3.2 5844.7 6363.5 6806.0 7357.9 7990.3
1910.8 1887.7 1964.1 1961.5 1955.5 1969.( 2034.9 2066.3 2176.4 2260.2 2370.9 2454.8 tStS.t 2591.8 2672.9 2771.5 2871.1 2921.8 3005.4 3105.3

31732.2

7.82%
2. 59%

4>-
0

Baw Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Noininal

Keal

Average Customer Bill ($)
Nominal

Real
NFV (9, 54% discount rate)

Customer Cost (M$)

Leveiized Customer Cost (M$)

f30 years at a 954% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (M$l
NPV (9. 54% discount rate)

Total Resource Cost (M$)

Nominal
Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Milk / KWh

Nominal

Real
Average Growth

Nominal

Real

45.9 45.7 48.5 49.5 50.5 51.9 55.3 57.8 62.4 66.1 713 75.6 81.0 83.8 89.0 94.5 100.3 104.6 110.9 117.7
45.9 43. 5 43. 9 42. 6 41.4 40. 5 41. 0 40, 8 41. 9 42. 3 43. 3 43. 7 44. 6 43. 9 44. 4 44. & 45.3 44.9 45. 3 45.8

5.08%
-0. 02%

1566.3 1589.1 1711.0 1767.3 1810.7 1868.1 1978.5 2064.5 2231.1 2381.8 2569.1 2730.9 2932.4 3048.8 3240.8 3468.8 3710.3 3894.3 4125.1 4390.0
1566.3 1512.0 1549.0 1522.3 1484.0 1456.8 1467.9 1457.4 1498.7 1522.2 1562.2 1580.1 16143 1596.9 1615.2 1M4.9 1674.0 1671.9 1684.9 1706.1

21598.9

2. 8 3.3 3.3 3.2 4.1 -1. 1 -5.3 -5,^ -4. 2 -2.3 2.8 8. 0 12.9 16. 0 31. 7 44. 8 71. 1 90.9 120. 4 149.9

0.3 ». 6 1.0 1.3 1.7 1.6 1. 1 0.5 0.0 -0.2 0.1 0,9 2.2 3,8 7.1 11.6 18.9 28.2 4C. 5 55.8
41.0

1.0 3.5 8.0 14,6 24.1 37.1 58.5 83.8 110.4 138.1 166.2 195.8 226.8 259.4 291.8 317.5 322.2 3263 326.9 321.6
976.3 .

1912.2 1988.2 2178.6 2293.1 2411.8 25M.5 2802.1 3011.3 3350.5 36743 4065.1 4439.4 4889.4 5211 5 5662.1 6173.8 6704.5 7160.6 7725.2 8370.6
1912.2 1891.7 1972.3 1975.3 1976.6 1999.8 2079.1 2125.9 2250.6 2348.3 2472.0 2568.6 2691.7 2729.8 2821.9 2927.6 3025.0 3074.0 3155.5 3253.2

32749.4

8.08%

2. 84%

45. 9 45. 7 48. 5 49. 4 50.4 51. 7 55. 0 573 61. 6 65. 2 70.0 74. 1 79. 2 81. 8 86. 8 92. 0 97. 3 101. 2 106. 9 113.2
45.9 43.4 43.9 42.6 41.3 40.3 40.8 40.5 41.4 41.7 42.6 42.9 43.6 42.9 43.3 43.6 43.9 43.4 43.7 44.0

4. &6%

-0. 22%

Power Planning 4/22/92 9:50 AM page 1 sdc Key Outputs-Mil ES4 4/17



PaciflCorp Electric Opwatlorw
4/1 RIM - Medium High Forecast
Environmental Level 4

Auaraaa MaaaiNatta

Raqulrementa
System Loads
Firm Sates

total

Reeourcee
Existing Ganeraiton
Firm Purchasea
0.8. Lost OpponunKlea (1)
D.S. Opttona (1)
BPA Entltlament (1)
Geotharma^Pllo* (tj
Wind-Pitot(l)
CoGenO)
Sma;lCT(i)
CoGen(2)
CoGen 1 (1)
CoGenl (2)
Small CT(Jul) (11
NwGeottiBnnal(l)
Large CC CT(1)
Large CT(1»
Medium CT(1)
NewGeotharmaltZ)
New Gwthermal (3)
Larfl&CT(2)
Large CT (3)
NewGeothennalt4)
Large CC CT(S»
LargaCCCT
LaigeCCCT
LargaCT
LaigeCCCT
Large CT
Large CC CT
Small CT
Large CC CT
Medium CC CT
Large CC CT
Medium CC CT

total

Balanca

AH/ge 8:28

1^2 ^aaa 1334 ISK isae -1097 isaa isaa 22011 2001 21212 sos^ 2001 ZQQS 2006 SQQZ ZQQB 2003 zsufl aou

S^Z3 5, 610
1,094 995

5,782
1.000

5,978
1.004

S. 180
1.028

6, 366
1.036

6, 557
1,008

6,788
985

7, 019
971

7,250
946

7. 4BO
946

7,711
&23

7,931
826

B. 146
754

8.384
722

8, 604
635

8.BU
635

9,020
591

9.233
583

6,072 6. 126
612 632
3 7

10 19

6. 301
67S

13
33

6,234
682

22
54

80
B

6.337
554
33
87

5

BO
8

BO
. 85

85
4

6, 283
535

44
130

26

22
80

8

80
85
85

8

175
31

6,344
566

55
182
65

38
80

8

BO
85
fi5

B

f 75
31
ao

6,330
558

67
233

65
45
42
ao
8

80
85
85

8

100
t75
31
20

6, 355
556

78
283

65
90
58
80

8

80
85
85
8

100
175
31
20

6,316
551

90
328

65
135
73
BO
a

80
85
85
a

100
175
31
20

100

31
31

6,357
553
101
37t

65
135
83
80

8

80
85
B5

a

100
175
31
20

100
100
31
31

6,296
542
113
4*1

65
135
83
80

8

80
85
85
8

100
175

31
20

(00
100

31
31

100
175

6,351
538
124
45)

65
135
83
80

B

BO
85
B5

B

100
175
31
20

100
100
31
31

100
175

6,282
540
134
485

65
135

S3
80

8

80
85
85
8

100
175

31
20

100
100

31
31

100
175
175

6,355
479
144
61S

65
135
63
90

8

80
85
85

8

100
175

31
20

)00
100

31
31

100
175
175
175

31

6,316
480
154
531

65
135
63
80

8

80
B5
85
a

100
175

31
20

100
100

31
31

100
175
175
175
31

175

6.357
474
163
647

65
135
83
80

B

80
as
85

8

100
175
31
20

100
100
31
31

100
175
175
175

31
175

31

6,697 6,784

180 179

7, 021

229

7, 139

157

7, 358

150

7.592 7,821 7. 962 8,220 8,393 8.599 8.854 8,956

190 226 189 231 196 172 220 199

9, 112

212

9,366

260

9, 629

290

9,622

173

6,296
474
173
561
65

135
as
80

a

60
85
85

8

100
175
31
20

100
100

31
3t

100
175
175
175

31
175

31
175

a

9, 767

156

6.350
400
1B3
575
65

135
83
BO

8

80
85
85

8

100
175

31
20

100
100

31
31

100
175
175
175

31
175
31

175
8

175
64

10.009

194

9^53
5S3

6. 517 6. 605 6. 793 S. S82 7. 20B 7, 402 7. 5Q5 7, 773 7. 989 8, 196 8, 426 8, 634 8,757 8, 900 9, 106 9. 239 9,449 9, 611 9. 816 10, 036

6.282
401
193
588

B5
135
fl3
80

B

80
85
B5
8

100
175
31
20

100
100

31
31

100
175
175
175

31
175

31
175

B

175
64

175
64

10,205

169
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PacBICorp Electrte Operations
4/1 RIM - Medium High Focecaat
Environmental Level 4

Wiqter Papk

Requirements
System Loads
Finn Sates

total

Resourcee

Existing Generatton
Firm Purchases
D. S. LostOfportunHleafl)
D.S. Opttona (1)
BPAEflttttemerttl)
Geothermal-PNot (1)
Wind-Pltot (l)
CoGen(l)
Small CT(1)
CoGen(2)
CoGen 1 (1)
CoGenl (2)
Small CT(Jul)(1>
NewGecrttronnalO)
LargsCCCTfl)
Large CT(1)
Medium CT (1)
New Geothennal (2)
New Geothermal (3)
Large CT (2)
Large CT (3)
NewGBOthermal(4)
LaiflflGCCTtSi
Large CC CT
Large CC CT
Large CT
Large CC CT
LaigeCT
Large CC CT
SmdlCT
Large CC CT
Medium CC CT
Large CC CT
Medium CC CT

total

Reserve Requlremont
TOIal Company Reeerve

Balance
(RQSwve+BalancB^RequiramBnt

4ff/92 B-26

isa2 1333 issi isas ^aas iss? isas iaas 2000 sofli 2002 eoos 300* 2QQS aofifi 2007 ^oa 2002 zoio 2011

7,055
1, 277

7.299 7, 537 7, 786 8,056 8,305 8. 55B 8.867 9. 171 9.479 9, 785 10,093 10, 385 10, 672 10.906 11^77 11.555 11.829 12. 113 12.405
1,253 1,253 1, 257 1, 159 1, 159 1, 159 1. 159 1, 109 1, 108 1, 109 1, 109 909 809 801 601 601 601 526 526

8,332 S,552 8,790 3,043 9,215 8,464 9,717 10.026 10,280 10,5B8 10, 894 11,202 11.294 11.4B1 11. 787 11. 878 12. 156 12.430 12.639 12.931

7,234
2, 229

4

12

7, 50fl
2.323

9

24

7, 683
2, 422

18
44

7, 746
2, 538

30
74

34
40

7, 750
2,443

. 46
130

94
40
34

100
100

7, 754
2, 323

62
204

16
94
4Q
94

100
100
40

250
158

7, 766
2. 554

78
294
164

39
94
40
94

100
100
40

250
158
100

7, 771
2. 559

95
383
164
50
39
94
40
94

100
100
40

100
250
156
100

7, 776
2, 528

113
468
164
100

55
84
40
84

100
100
40

100
2SO
156
100

156
156

7. 776
2^1 a

130
545
164
150

71
94
40
94

100
100
40

100
250
156
100
100

156
1S6

7,776
2,526

148
616
164
150

87
94
40
94

1QO
100
40

100
250
156
100
100
100
15S
1S6

7. 776
2,524

165
684
164
150
87
94
40
94

1QQ
100
40

100
250
156
100
100
100
isa
156
100
250

7, 776
2,466

181
751
164
150

87
94
40
94

100
100
40

100
250
156
100
100
100
156
156
100
250

7, 776
2.493

19fl
812
164
150
87
94
40
94

100
100
40

100
250
156
100
100
100
156
156
100
250
250

7, 776
2.364

214
856
164
150
87
94
4D
94

100
100
40

100
250
156
100
100
100
156
156
100
250
250
250
156

7, 776
2,382

229
saa
164
150
87
S4
40
94

100
100
40

100
250
156
100
100
100
156
156
100
250
250
250
156
250

7. 776
2.338

245
909
164
150
87
94
40
94

100
100
40

100
250
156
100
100
100
156
156
loa
250
250
250
156
sso
156

7. 776
2.33S

261
933
164
150
87
94
40
94

100
100
40

100
250
156
100
100
100
156
156
1QQ
250
250
250
156
250
156
250
40

7. 776
2.173

278
655
164
150

87
94
40
94

100
100
40

100
250
156
100
100
100
15&
156
100
250
250
250
156
250
1S6
250
40

25Q
128

7, 776
2, 191

294
97?
164
150
87
94
40
34

100
100
40

100
250
156
100
100
100
156
156
100
250
250
250
156
250
156
250
40

2&0
128
250
128

8.479 9, 865 10, 167 10, 523 10,797 11,233 11,870 12, 137 12,569 12,841 13,053 13,486 t3. 533 -13. &65 14,203 14, 513 14.6e7 14.980 1S. 249 15, 683

1,300
-153
14%

1,300
13

15%

1,300 1. 320
77 160

16% 16%

1,364
218
17%

1,434
336
19%

1,477
676

22%

1,499
612

21%

1, 556
753

22%

1, 581
672

21%

1.598
561

20%

1.651
633

20%

1,651
588

20%

1, 688
696

21%

1. 749
667

21%

1, 786
848

22%

1. 810
701

21%

1,853
715

21%

1.910 1,967
700 7S5

21% 21%

L&R - MM ES4 4ff 4/8/92 9:09 AM
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PacBJCtwp EJscirtc Operatloris
4/1 RIM - Medium High Forecast
Envkon mental Levet4

Summer Peak

RequlrBmentB
System Loads
Firm Sates

total

Resources
Existing Generation
Firm Purchasea
D. S. Lost Opportuntttes (1)
D. S. Qptuns (1)
BPAEntltlamenrO)
Geathermal-PNoft (1)
Wlnd-Pitot (1)
CoG&ft(1t
Small CT (1)
CoGen (2)
CoGen 1 ()}
CoGenl (2)
Small CT (Jul) (1)
NewGeothwnalfl}
Larfle CC CT (1)
LaigaCT(l)
MsdfumCTfl)
New Geothermal (2)
New Gealhennaf (3)
Lajge CT (?)
Large CT (3)
New Geothermaf (4)
Large CC CT (3
Large CC CT
Large CC CT
La^eCT
Large CC CT
LargaCT
Large CC CT
Small CT
Large CO CT
Medium CC CT
Large CC CT
MeditimCCCT

total

Reserve Requirement
Total Company Reserva

Batance

(Reser/e+Balanoe)/Requ ire ms nt

4ff/32 fi£8

1332 -1993 1994 isaa laafi l^9? .) 988 ]99g 2QQS gflai 2022 aim 2f2Qd 2CQ5 2Ifflfi 2QQZ 2Qa& 2002 2iUQ 2011

6, 589
1, 813

6, 827
1,8)3

7, 061
1, 817

7, 302
1, 818

7, 562
1, 714

7, 802
1, 679

8,046
1^79

8. 369 8,665 fl. 885 3,26} 9, 557 9, B41 1M 17 10,426 10,710 10.981 11,246 11 ,487 11,770
1, 539 1, 554 1,459 1^59 1, 459 1, 259 1, 151 1, 151 851 851 878 B76 876

8.402 8.440 8,678 8.821 9.276 9,481 3. 725 3,908 10,319 10^34 10. 720 1), D16 11, 100 11,268 11,677 11,661 11,832 12, 122 12,363 12,646

7.481
2,288

3

10

7,526 7,718 7.724 7, 728
2, 281 2.387 2.503 2,329

7 13 21 32
19 35 59 105

94
40

84
40
84

100
100
40

7, 740
2, 198

43
167

10
94
40
94

100
100
40

250
156

7, 740
2, 156

54
2tt

25
M

40
94

100
100

40

250
1S6
100

7, 745
2, 129

66
314

50
25
94
40
94

100
100
40

100
250
156
100

7, 745
2. 138

77
385

100
35
94
40
94

100
100
40

100
250
156
100

156
15fl

7, 745
2, 130

B9
452

150
4S
94
40
M

100
100
40

100
250
156
100
100

156
156

7, 745
2, 137

100
515

150
55
&4
40
84

100
100
40

100
250
156
100
)00
100
156
156

7,745
2,100

112
577

150
55
94
40
94

100
too
40

100
250
156
100
100
100
156
156
100
250

7,745
£. 101

123
638

150
55
94
40
94

100
100
40

100
250
156
100
100
100
156
156
100
250

7,745
2, 106

133
693

150
55
84
40
34

100
100
40

100
250
156
100
100
100
156
156
100
250
250

7,745
1,990

144
735

150
55
84
40
94

100
1(K>
40

100
250
156
100
100
100
156
156
100
250
250
250
156

7.745
2.045

155
756

150
55
94
40
M

100
100
40

100
250
156
100
100
100
156
156
100
2SO
250
250
1S6
250

7.745
2.051

165
782

150
S5
&4
40
94

100
1DO
40

100
250
156
100
100
100
156
156
100
250
250
250
156
250
156

7,745
2,052

176
804

150
55
94
40
94

100
100
40

100
250
156
100
100
100
156
156
100
250
250
250
t56
250
1&6
250

40

7.745 7,745
1,9012 1.904

186 197
825 645

150
55
S4
40
94

TOO
100
40

f00
250
156
100
100
100
156
156
100
250
250
250
156
250
156
250
40

250
128

150
55
94
40
94

100
100
40

too
250
156
100
100
100
156
156
100
250
250
250
156
250
156
250

40
250
128
250
12B

9.783 9.833 10.154 10.44t 10.662 11.032 11, 19) 11.403 11.866 12.097 12^89 12,674 12.747 13,068 13,410 13,750 13,945 14,269 14,529 14,940

1.300 1. 300 1. 300 1. 320 1, 364 1, 434 M77 1.499 1, 556 1, 581 1, 598 1, 651 1,651 1, 6fiB 1, 749 1, 786 1, 810 1, B53 1, 910 1, 967
81 93 176 200 22 117 -11 -4 91 92 -29 8 -3 112 85 302 204 294 255 327

16% 17% 17% 17% 15% 16% 15% 15% 16% 16% 15% 15% 15% 16% 16% 18% 17% 18% 18% 18%

LSR - MH ES4 4ff -3- 4/8^29:09 AM
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KEY OUTPUTS
Reiieiwbles Cost 20% Less

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Cuatomere {WWs)

Net Electrit Plant (M$)

Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

R«a]

Base Unit G»st <mills/kwhy

Nominal

Real
Average Growth

Nominal

Real

Average Cuatomei Bill ($)
Nominal

Ra>l
NFV (9. 54% discount rate)

Customer Cost (M$)

LevelizedCustomefCost (M$V

(30 years at a 9^4% discount rate)
NFV (9. 54% discount rate)

Eneigy Services Charge tM$)
NFV (9. 54% discount rate)

Total Resouree Cost (M$)

Nominal

Rul
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Rdl

1991 1992 1993 1994 1995 19%

5200.B
4.5

51953
4749.7

5423.0
13.3

5409.7
4945.5

5<10.»
26.4

5583A
5104.5

5791.0
46.1

5745.9
5252.9

5978.0

75.5
5902.5
53%.l

6180.0

119.8
6060.2

55403

1997

6366.0

173.9
6192.1
5660.8

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

6557. 0 6788.0

236.8 299.9
SS2S3 M88.1
5777. 9 5931.4

7018.0
361.0

6*57.0
6085.8

7250.0
418.0

6832.0
6245.8

7480.0
472.0

70W.O
6406.7

7711.0

524.1
7186.9
6570.3

7931.0

57S.2
7355.8
6724.7

8146.0
622.4

7523.6
6878.1

8384.0
659.2

7724.8
70*2.0

8604.0
684.6

7919.4

7239.9

&814.0

710.1
8103.9

7408.6

9020.0

734.4
8285.6
7574.7

9233.0
758.0

8475.0

7747.8

1^20 1^49 1^68 1,289 1318 1^52 1386 1/118 1^52 1^85 1^18 1^54 1^89 1,623 1,655 1^85 1,715 1^48 1,784 1,820

5945.7
16.1

6497.1
50.8

6789.2

10«.l
7111.0

185.7
7482.5

3(11.0
7983.9

45S.6
8673.5
699.7

9487.9 1B705.8
981.5 1264.9

11982.8
15303

12943,6
1766.8

13736.7
19B1.9

14583.0
2183.3

15505.4
2372.8

16385.5
2534.0

17149.4
2612.5

17776.6

2605.4
18577.9

2598.9
19270.2

2583.5
19621.0

2563.1

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

1910.8 1984.0 2169.4 2277.2 2377.8 2531.2 2726.0 2940.4 3222.6 3495.8 3879.8 4204.7 4618.0 4984.1 5341.2 5847.4 6353.7 6797.1 7315.6 79)7.7
1910, 8 1887. 7 1964. 0 1961. 5 1948. 8 1973. 9 2022. 6 2075. 8 2164. 6 2234. 2 2359. 3 2432. 8 2542. 3 2568. 8 2662. 0 2772. 8 2866. 7 2917. 9 2988. 2 3077.1

31621.0

7.77%
2.54%

45.9 45.7 48.5 49. S 50.3 52.0 55.0 58.1 62.0 65.4 70.9 74.9 80.2 83.0 88.6 94.5 100.2 104.4 1)0.3 116.7
45.9 43.5 43.9 42.6 41.2 40.6 40.8 41.0 41.7 41.8 43.1 43.3 44.2 43.5 44.2 44.8 45.2 44.8 45.0 45.3

5.CB%
-0.07%

1566. 3 1589. 1 1710. 9 1767. 3 1804. 5 1872. 2 1966. 5 2073. 9 2219. 1 2354. 4 2556. 5 2706. 4 2905. 7 3021. 7 3227. 5 3470. 5 3704. 5 3889, 2 4101. 4 4350.1

1566.3 1512.0 1548.9 1522.3 1479.0 1460.0 1459.1 14M.1 1490.6 1504.7 1554.6 1565.9 1599.6 1582.7 1608.5 1645.7 1(71.4 1669.6 16753 16911.6
21528.6

2. 8 3. 3 33 3. 2 4. 1 -1. 1 -5. 3 -5. 9 -4. 2 -2. 3 2, 8 8. 0 12.9 16. 0 3-1. 7 44. 8 71. 1 90, 9 120. 4 149.9

0.3 0. 6 1.0 1.3 1.7 1.6 1. 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

1.0 3. 5 8.0 14.6 24.1 37. 1 58,5 83.8 110.4 138.1 166.2 195.8 226.8 259.4 291.8 317.5 322.2 3263 326.9 324.6
976.3

1912. 2 1988. 1 2178. 4 2293. 1 2403. 7 2570. 0 2785. 6 3024. 7 3333. 0 3633. 7 4046. 0 4401. 4 4847. 0 5167. 4 5640. 1 6176. 5 6694, 7 7151. 6 7683, 0 8298.0

1912.2 1891.7 1972.1 1975.2 1970.0 2004.1 2066.8 2135.3 2238.8 2322.3 2460.4 2546.6 2668.3 2706.7 2810.9 2928.9 3020.6 3070.1 3138.2 3224.9
32638.3

8. 03%
2. 79%

45.9 45.7 48,5 49.4 50.2 S1.8 54. 6 57.6 61.3 64.5 69.7 73.5 78.5 81.1 86.5 92.0 97.2 101.0 106.4 112.2
45. 9 43. 4 43. 9 42, 6 41. 1 40. 4 40. 5 40. 7 41. 2 41. 2 42. 4 42. 5 43. 2 42. 5 43, 1 43. 6 43. 8 43. 4 43. 4 43.6

4. 82%

-0. 27%

Power Planning 4/22/92 9:52 AM page! sdc Key Outputs - MH Renew -20 4/21



PacHICorp Electrte Opeiatfore
4/1 RIM - Medium High Forecast
Renewabtes cost 20% toss

Average Meaawans

Requirements
System Loads
Firm Sates

total

Resources

Existing Ganeratton
Firm Purchasee

D. S. Lost Opportunities (1)
D.S. Opttons (1)
BPA Entitlement (1)
Gaolherm^Pilot (1)
Wind-P!tot(1»
CoGen(1)
CoGen(2)
CoGen 1 (1)
CoGenl (2)
Small CT(Jul)(1)
Small CT (Jul) (2)
Small CT (Ju() (3)

^: Large CC CT(i)
^j Large CT (1)

Luga CT |2|
NewGedhBrmalfl)
Small CT(1)
Small CT (2)
Small CT (3»
Medium CT(1)
Now Geolhermal (2)
Hunter 4(1)
Large CT (3)
Large CT(Ju|»{1)
Medium CT W
New Oeothermal (3)
Wyodak 2 (1)
Medium CT
New Geothermal
Large CC CT
Large CC CT
Large CC CT
Small CT (Jul)
Medium CT
Large CC CT
Laig® CC CT IJul)

total

Balance

4/7/92 13^2

mz.iaaaiaai.isssiaas. iaazisaBiaaaamsmzmeamamaasaiaaaisassmamisuaai

5^23 5, 610 5. 7S2 5, 978 6. 1 BO 6. 366
1^)94 895 1,000 1,004 1,028 1,036

6. 557
1,038

6.788
885

7. 018
971

7,250
946

7.480
946

7,711
923

7,931
826

8.146
754

8,384
722

8.604
635

8.814
635

9.Q20 9,233 9.453
591 583 583

6.517 «, 605 6.792 6.982 7,208 7.402 7. 598 7,773 7, g89 8, 196 8.428 8,634 8,757 8.900 S. 106 9,239 9*19 8, 611 8, 816 10. 036

6.072 6, 126
612 632
3 7

10 19

6, 301
675

13
33

6.2S4
682

22
54

80
80

6.337 6,283
554 535

33 44
B7 130

26

5

80
80
85
85

4

4

4

22
80
80
85
85
8

8

8

175

6.344
566

55
1B2
65

38
BO
80
85
85

8

8

8

175
31
31

6^80
558

67
233

65
45
42
80
80
85
B5

8

8

8

175
31
31

a

8

20

6,355
556

78
283
65
90
58
80
80
85
85

9

8

8

175
31
31

8

8
a

20

31

6, 316
551

90
32B
65

135
73
80
80
85
85
8

8

8

175
31
31

100
8

8

fl
20

31
16
20

6.357
553
101
371
65

135
83
80
80
B5
85

8

8

8

175
31
31

100
B

8

8

20
100

31
31
20

6,296
542
113
411

65
135
83
80
80
95
85

8

175
31
31

100
B

8
8

20
100
300

31
31
20

6,351
538
124
451
65

135
83
80
80
85
85
8

8

a

17S
31
31

100
8

8

8

20
100
300

31
31
20

6^82
540
134
488

65
135
83
80
BO
35
85

a

8

B

175
31
31

100
8

8

8

20
100
300

31
31
20

loa

20

6,355
479
144
515

65
135

83
80
80
85
85

8

175
31
31

100
8

8

a

20
100
300

31
31
20

100
192
20

6, 316
480
154
531
65

135
83
80
80
as
85

a

8

8

175
31
31

100
8

a

fl
20

100
300

31
31
20

100
192
20

100

6,357
474
163
547

65
135

83
80
80
85
85

8

8

8

175
31
31

100
a

8
8

20
100
300

31
31
20

100
192

20
100
175

6, 296
474
173
561
65

135
63
80
BO
85
85

8

175
31
31

100
8

8

8

20
100
300

31
31
20

100
192
20

100
175
175

6. 350
400
183
575

65
135
83
80
80
85
85

8

8

8

175
31
31

100
8

a
a

20
100
300

31
31
20

100
192
20

100
175
175
175

4

20

6,282
401
193
588

65
135

83
80
80
85
B5
8

8

B

175
31
31

100
8

8

8

20
100
300

31
31
20

100
192

20
100
175
175
175

8

20
175

6.097 6.784 7.021 7.211 7, 358 7. 588 7,840 7.925 8, 152 8,360 8. 582 8,862 8.964 9,065 9.305 9,393 9.SM 9.767 9,969 10, 193

180 )7« 229 22S 15» 187 245 152 183 164 156 228 207 185 isa 154 181 188 153 157

L&R - MH Renew -20 4ff
4/8/92 9:30 AM



4?-
00

PaclflCoip Electrte Operattons
4/1 RIM. Medium High Forecast
Renewables cost 20% toss

Winter Ppgfc

Requirements
System Loads
Rrm Sates

tolal

Resourcee
Existing Generatun
Firm Purchases
D. S. Lx»tOpportunt1i9B(1)
D. S. Opttonsfl)
BPA Entitlement (1)
Geathermal-Pllot(l)
Wind-Pltot (1)
CoGen(l)
CoGen(2)
CoGen 1 (1)
CoGen 1 (2)
Small CT(Jul)(1)
Small CT (Jul) (2)
Small CT (Jul) (3)
Large CC CT (1)
LargsCT(1)
Large CT (2)
NewGaatharmalfl)
Small CT(1)
Small CT (2)
Small CT (3)
MedhjmCT(1)
New Geothermal (2)
Hunter 4(1)
Large CT (3)
Large CT(JuD(1)
Medium CT (2)
NewGeothermal(3)
Wyodak2(1)
Medium CT
New Gaothermal
Large CC CT
Large CC CT
Large CC CT
Small CT(Jul)
Medium CT
Large CC CT
LargaCCCT(Jul)

total

Reserve Requlremsnt
Total Company Reserve

Balance

(Resarve+ Balar>ce)/Requiremant

4/7/92 13:22

usa usa laai BSS uaa issz isaa usa ssm eai ssse 2cm zm zacs znaa saaz zflsi am zau sau

7,055 7.299 7, 537 7,786 8.056 8.305
1,277 1,253 1.253 1,257 1, 159 1, 159

8,558 8.867 8. 171 9.479 9,785 10,093 10, 385 10, 672 10.986 11.277 11. 555 11, B29 12. 113 12. 40S
1.159 1,159 1,109 1, 109 1,109 1, 109 909 B09 801 G01 601 601 526 526

8.332 8,582 8.790 8,043 9,215 9,464 9,717 10.026 10,280 10.588 10.894 11,202 11.2M 11,481 11,787 11,878 12.156 12.4M 12.639 12.831

7.234 7,508 7,683 7,746 7, 750 7,754
2, 229 2,323 2,422 2,538 2.443 2.323

4 8 1830 46 62
12 24 44 74 130 204

84
94

94
84

100
100

16
94
94

100
100
40
40
40

250

7,766
2.554

78
294
1G4

39
94
94

100
100
40
40
40

250
156
156

7,771
2.559

95
383
164
50
39
94
94

100
100
40
40
40

250
156
156

40
40
40

100

7, 776
2, 526

113
468
164
100

55
94
34

100
100
40
40
40

250
156
156

40
40
40

100

156

7.776
2, 518

130
545
164
150

71
94
84

100
100
40
40
40

250
156
156
100
40
40
40

100

156

100

7.776
2, 526

148
616
164
150
87
94
34

100
100
40
40
40

250
156
156
100
40
40
40

100
100

156
156
100

7.776
2. 524

165
684
164
150
87
34
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100

7, 776
2.488

181
751
164
150
87
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100

7.776
2.493

198
812
164
150
87
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100

100

7,776
2.364

214
856
164
150
87
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100

7. 776
2, 382

229
883
164
150
87
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100

7.776
2,338

245
909
164
150

B7
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250

7. 776
2, 339

261
933
164
150
87
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250
250

7.776
2. 173

278
955
164
1SO

87
94
34

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250
250
250

100

7.776
2, 191

294
977
164
150
87
84
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250
250
250
40

100
250

9.479 9.M5 1B. 167 10.577 10. 757 11, 117 11.9M 12.353 12, 649 13.0»1 13.369 13, 852 13.8M 14. 18] 14, 363 14, 529 14, 777 15.068 15.2B1 15. 637

1,300 1,300
-153 13
14% 15%

1, 300
77

16%

1,328
206
17%

1.358
184

17%

1.416
237
17%

1,491
758

23%

1.532
796

23%

1, 565
804

23%

1.605
808

23%

1,645
830

23%

1,705
944

24%

1, 705
899

23%

1. 735
965

24%

1,774
809

22%

1,789
862

22%

1,B26
7S4

22%

1, 864
774

21%

1,916 1.960
736 746

21% 21%

L&R-MH Renew-20 4/7
4/B/92 9:30 AM



4^
w

PacBiCotp Elactrte Operations
4/1 RIM - Medium High Forecast
Renewables cost 20% tee a

Summer Peak

Requirements
System Loads
Firm Sates

total

Resourees
Existing Generattoin

Firm Purchases

D. S. Lost Opportunhtes (1)
D. S. OptunsQ)
BPA Enthlement (1)
Geothemiat-Pltot (1)
Wlnd-Pitot (1)
CoGen(l)
Co0en(2)
CoGen 1 (1)
CoGen 1 (2)
Smail CT (Jul) (1)
Smdl CT (Jul) (S)
Small CT (Jul) (3)
Large CC CT(1)
Large CT(1)
Large CT (2)
NewGeothermal(l)
Small CT(1»
Small CT (2)
Small CT (3)
Medium CT(1)
New Gaothermal (2)
Hunter 4(1)
Large CT (3)
Large CT (Jul) (1)
Medkjm CT (2)
New Geothermal (3)
Wyodak2(1)
Medium CT
New Gsothermal
Large CC CT
Large CC CT
Large CC CT
Small CT (Jul)
Medium CT

Larga CC CT
Larga CC CT (Jul»

total

Raeeiva Requlremant
Total Company Reaarve

Balance
[R eserve+ Balancaf/Req ul rame nt

4/7/92 1322

.laazimiaaiiaasiaafluaziasa.iaassmzimemzafflzmiaaszsBZBizzmaicaausaiu

6,589
i.ai3

6. B27
1, 613

7.061
1,617

7.30e
1.619

7, 562
1. 714

8^402 8,440 B, B78 B.921

7,481
2^89

3

10

7.526 7.719
2,281 2.387

7 13
18 35

7,724
2.503

21
59

94
94

7,728
2,329

32
105

94
a*

100
100
40
40
40

7,802
1.678

8.046
1.679

8. 369 8.665
1, 539 1, 554

8,965
1,459

9.261
1,459

9,557 9,841 10, 117 10,426 10.710 10,861 11, 246 11.487 11.770
1.459 1,259 1, 151 1, 151 951 951 876 876 B76

8.276 9,481 9.725 9.908 10,819 10^24 10.720 11,016 11,100 1],26S 11,577 11,661 11,832 12. 122 12.363 12.646

7,740 7.740
2, 188 2. 156

43 54
167 241

10
94
84

100
100
40
40
40

250

25
94
84

100
100
40
40
40

250
156
156

7. 745
2, 129

66
314

50
25
84
94

100
100
40
40
40

250
156
156

40
40
40

100

7,745
2, 138

77
3S5

100
35
84
34

100
100
40
40
40

250
156
156

40
40
40

100

156

7,745
2, 130

89
452

150
45
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100

156
156
100

7.745 7, 745
2,137 2, 100

100 112
51 S 577

150
55
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100

156
156
100

150
65
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100

7,745
2.101

123
638

150
65
94
84

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100

7,745
2, 106

133
693

150
55
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100

100

7,745
1.890

144
735

150
55
&4
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100

7.745
2,045

155
758

150
55
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100

7,745
2,051

165
782

150
55
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250

7, 745 7.745 7,745
2,052 1,902 1,904

176 186 197
804 825 845

150
55
84
S4

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250
250

150
55
94
94

100
100
40
40
40

250
156
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250
250
250
40

100

1,300
81

16%

1.300 1,300
93 176

17% 17%

1,32B
246
18%

1, 358
68

15%

1.416
19

15%

1.491
71

16%

1,532
179

17%

1.565
142

17%

1,605
384
19%

1,645
239
18%

1.705
319
18%

150
55
84
84

100
100
40
40
40

250
1S6
156
100
40
40
40

100
100
400
156
156
100
100
256
100
100
250
250
250
40

100
250
250

8.783 9. 833 10, 154 10/196 10, 702 10.916 11.287 11.619 11.928 12.413 12, 605 13, 040 13, 113 13. 3B4 13. 578 13, 768 14, 055 14, 339 14. 611 15. 144

1,705
308
18%

1. 735
381
19%

1,774
226
17%

1,789
316
18%

1.826
297
18%

1,B64
353
18%

1. 916 1,960
331 538
18% 20%

L&R-MH Renew-20 4/7 -3-
4/8^2 9:30 AM
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Ln
M

KEY OUTPUTS
New Renewediles Onty

Sylem toad (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customen (OOO's)

Net Elednc Plant (M$)

Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9.54» discount r«le)

Average Growth
Nominal

Real

Base Unit Cost (milla/kwh)

Nominal

Real
Average Grovrth

Nominal

Real

Average Customer Bill ($)
Nominal

Real
NFV (9. 54% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$)

(30 years at» 9.54% discount rate)
NFV (9. 54% discount rate)

Energy Services Charge (M$)
NPV (9. 54% discount rate)

Total Resource Cost (MS)

Nominal

Real
NFV (9, 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Keal

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

5200.0
4.5

51955
4749.7

5423.0
13.3

5409.7
4945.5

5610.0
26.4

5583.6
5104.5

5W2.0
46.1

5745.9
5252.9

5978.0
75.5

5902.5
5396.1

6180.0

119.8
6060.2

55403

6366.0
173.9

6192.1

56«0.8

6557.0
236.8

SS02
5777.9

6788.0

299.9
6488.1
5931.4

7018.0

361.0
6657.0

6085.8

7250.0

418.0
6832.0

«245.8

2002 2003 2004 2005 2006 2007 2008 2009 ZOIO

7480.0 7711.0 7931.0 8146.0 8384.0 8604.0 8814.0 9020.0 9233.0
472. 0 524. 1 575. 2 622. 4 659. 2 684, 6 710. 1 734. 4 758.0

7008.0 7186.9 7355.8 7523.6 7724.8 7919.4 8103.9 8285.6 8475.0
6406. 7 6570. 3 6724. 7 6878. 1 7062. 0 7239. 9 7408. 6 7574. 7 7747.8

1^20 1,249 1^68 1,289 1318 1352 1/386 1^18 1,452 1^85 1^18 1^54 1389 1^23 1,655 1^85 1,715 1,748 1,784 1,820

5945.7
16.1

M97.1
50,8

6759.7
106.1

6960.8
185.7

7179.0
301.0

76543
455.6

8620.4
699.7

9588.9
981.5

10783.6
1264.9

11709.5

1530.3
12758.6

1766.8
14203.4

1981.9
14251.9 154B5.1 17138.4

2183. 3 2372. 8 2534.0

18116.3
2612.5

19569.1
2605.4

21)74.3
2598.9

23351.2

2583.5
23888.0

2563.1

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5, 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5.10%

1910. 8 1984. 0 2169. 0 2275. 0 2373. 4 2527. 1 2852. 6 32363 3348. 9 3961. 6 4095, 1 4741. 1 5313. 6 5259. 6 5774. 6 6917. 3 6924. 0 7470. 9 8084. 5 9210.8

1910^ 1887.7 1963.6 1959.6 1945.2 1970.6 2116.5 2284.7 2249.5 2531.9 2490.2 2743.1 2925.2 2755.0 2878.0 3280.2 3124.0 3207.2 3302.2 3579.7
33782.1

8. 63%

336%

45. 9 45. 7 48. 5 49. 4 50. 2 51.9 57. 5 63. 9 64. 5 74. 1 74. 8 84. 5 92. 3 89. 0 95. 8 111. 8 109. 2 114. 8 121. 8 135.7

45. 9 43. 5 43. 9 42. 6 41. 2 40. 5 42. 7 45. 1 43. 3 47. 4 45. 5 48. 9 50. 8 46. 6 47. 8 53. 0 49. 3 49. 3 49. 8 52.7

5.87»
a.73%

1566. 3 1589. 1 1710. 6 1765. 6 1801. 2 1869. 1 2057. 9 2282. 7 2306. 1 2668. 1 2698. 4 3051. 7 3343. 4 3240. 7 3489. 4 4105. 5 4037. 1 4274. 7 4532. 4 5060.6

1566. 3 1512. 0 1548. 6 1520. 8 1476. 2 1457. 6 1526. 9 1611. 5 1549. 0 1705. 2 1640. 9 1765. 7 1840. 6 1697. 5 1739. 1 1946, 8 1821. 5 1&35. 1 1851. 3 . 1966.8

22867.2

2. 8 3. 3 3. 3 3. 2 4. 1 -1. 1 -5. 3 -5. 9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71, 1 90. 9 120. 4 149.9

03 0. 6 1.0 1.3 1. 7 1. 6 1. 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0 '

1.0 3. 5 8.0 14. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317, 5 322. 2 326. 3 326. 9 324.6

976.3

1912. 2 1988. 1 2178, 0 2290. 9 2399. 3 2565. 8 2912. 2 3320. 6 3459. 4 4099, 5 4261. 4 4937. 8 5542. 6 5522. 9 6073. 5 7246. 4 7265. 0 7825. 4 8451. 8 9591.2

1912. 2 1891. 7 1971. 7 1973. 3 1966. 4 2000. 8 2160. 8 2344. 2 2323. 7 2620. 0 2591. 4 2&56. 9 3051. 3 2892. 9 3(K6. 9 3436. 2 3277. 9 3359. 4 3452. 2 3727.5

34799.3

8, 86%

3. 58%

45.9 45.7 48.5 49.4 50,1 51.7 57. 1 63.2 63. 6 72.7 73.4 82.4 89.8 867 93, 1 107.9 105.4 110.6 117.0 129.7
45. 9 43. 4 43. 9 42. 5 41. 1 40. 3 42. 4 44. 6 42. 7 46. 5 44. 6 47. 7 49. 4 45. 4 46. 4 51. 2 47, 6 47. 5 47. 8 50.4

s.ia%
0. 49%

Power Planning 4/22/92 9:51 AM pa gel sdc Key Outputs-Mtl Green only 4/2



PadfiCorp B«ctric C^wationa
4/1 RIM - Madum Higti Forecait

New R»O»WBM- only

Ln
LJ

AuTnna MiB

R^uwimnti
SytamLoad*
Firm Sdw

total

Rwourclt
EMting Ganwation
FinnPurehasw
D.S. Lort Opportuniti- (1)
D. S. Opfontt'l)
BPAEnliltom*nl(1)
Giothwmal-Pildt (1)
Wtnd-Pikit(l)
CoGen(1)
CoGanfZ)
Mod. Pumpad Storage (1)
CoG»n 1 (1)
CoGan 1 (2)
CoG»n2(1)
CoG«n2(2)
CoCrn2(3]
Mod. PumfrdStorag»(-1)
Mod. Pumptd Stcrag* (-2)
Wtnd. NS(l)
Wind-N8(7)
Wind - N8 (S)
Wind-NS(9>
Mod. Pumped Storage (-3)
Mod. Punnped Storag* (-4)
Wind-NS (10)
Mod. Pump*d StoragB (Z)
Mod Pumped Storag* (3)
Wind. N5 (17)
Wmt. N5(18)
Wind. N8(19)
Mod. Pump*d Storaga (4)
Mod. Pumped Stcrag* (5)
Wind-MS (-11
Wind-NS (.2)
Wind. NS (-3)
Wn<t. NS(-4)
Wind-NS (-5)
Wind. NS (20)
Wind - NS (-6)
Wnd-NS(-7)
Wnd. NS(-B)
Mod. n<mp*d Storag*
Mod. Pump* d Stofag*
Mod. Pump»d Storag*
CoG»n2
Wnd. NS(-9)
Wind. NS (-10)
NBwGWtiBrmal
Wind-NS (. 11)
New Gtothwmal
Naw G»o«harmal
Nsw Gaothwmal
New Gaothermal

Mod. Pumpad Stofags
Mod. Pumped StorBga
N«w Ceothfmal
Naw Geothermal
New GwlhBrntal
Nsw Geothermal
Naw Gaothermat

total

iaea isa issi u^ ^aj jaaa laaa eiifia 211111 2fllt£ 2203 22Sa

5,423
l. oa4

5,610
&fl6

s.7fle
1,000

5.B7B
1.004

e. iao
1,028

6.366
1, 036

6,557
1. 03B

6.7BB
S85

7.018
871

7, eso
846

7.480
fl46

7.711
fi23

7,931
826

6.517 6.805 6. 7BZ 8.M2 7. 20B 7.402 7.595 7.773 7.9a» a. lM KZa l. eM 1.7S7

23Q5

8,146
754

8. 900

4/7/82 16:47

2006 2007 200B 2QQa ^tUl 2^11

8,384
722

a,604
635

8.B14
635

a.oEO
591

9,233
583

8.453
583

B. 106 9. 239 fl.449 9,611 9,816 10,036

6.072 6.126 6, 301
612 632 675

3 7 13
10 1B 33

6^94
682

22

6. 337
554
33
87

6. 283
S35
44

130
26

22
80
80

-13
85
85
as
85
85

6.344
566

S5
182
65

38
ao
so
'13
85
85
85
85
85

-13
-13
52

6. 280
558

67
233

65
45
42
so
80

-13
85
85
as
85
BS

-13
. 13
52
5Z
ss
52

6, 355
556

7B
283

65
90
se
ao
80

-13
66
65
85
85
85

-13
-13
52
52
se
52

-13
.13
52

6, 316
551
90

328
65

135
73
80
ao
-13
B5
85
85
B5
85

-13
.13
52
52
52
52
-13
.13
52

6, 357
553
101
371
es

135
83
ao
ao
-13
fl5
as
65
85
85
-13
-13
52
52
52
52

-13
-13
52

-13
-13
52
52
52

L&R. MHGrsen only 4/13

6, 282
401
183
saa
65

135
83
BO
80

-13
85
85
as
85
85

-13
. 13
52
52
52
52

-13
-13
52

-13
.13
52
52
52

.13
-13
52
52
52
52
52
52
52
52
52

. 13
-13
-13
85
52
52

100
52

100
100
100
100
-13
-13
100
100
100
100
100

6897 ..7M 7.021 7.2, 1 7.43, 7  7.B46 tW 1211 «.<«2 ". K- ». " >.>1« ..»" 9.2" . 1"3 .."5 ale" ">'1"4 '01"'>

, ao 171 22. 229 223 2-0 251 269 274 Z.8 1.7 203 183 . 76 167 17. 226 226 198 234

. 1 -

6, 286
542
113
411

65
135

83
80
80

. 13
85
85
as
B5
85

-13
-13
52
52
52
S2

-13
-13
S2

-13
-13
52
52
52

-13
. 13
s?
52
52
52
52
52

6. 351
538
124
451

65
135

S3
80
80

. 13
85
85
85
as
85

. 13
-13
52
52
52
52

-13
-13
52

-13
-13
52
52
52

. 13

. 13
52
52
52
52
52
52

6.2B2
540
134
488

es
135
83
80
80

-13
85
85
as
as
85

-13
-13
52
52
52
52

-13
-13
52

-13
-13
52
52
52

-13
.13
52
52
52
52
52
52
52
52
52

6, 355
479
144
515

65
135
83
80
80
-13
&5
85
85
&5
65

.13
-13
52
52
52
52

-13
-13
52

-13
-13
52
52
52
-13
-13
52
52
SB
52
52
52
52
52
52

-13
.13
. 13
85
52
52

6, 31 e
480
154
531

65
135

B3
ao
80

-13
as
85
85
&5
85

.13
-13
52
52
52
52

-13
-13
52

-13
. 13
52
52
52
-13
-13
52
52
sz
52
52
52
52
52
52

-13
.13
. 13
85
52
52

100
52

6,357
474
163
547

65
135
83
80
BO

-13
85
85
85
85
as

-13
. 13
52
52
52
52

-13
-13
52

-13
-13
52
52
52

. 13
-13
52
52
52
52
52
sz
52
52
52

-13
-13
. 13
85
52
52

100
52

100
100

6,296
474
173
561

65
135

B3
80
80

-13
BS
85
85
85
as

-13
-13
52
52
52
52

. 13
-13
52

-13
-13
52
52
52

. 13
-13
52
52
52
52
52
52
52
52
52

. 13
-13
-13
85
52
52

100
52

100
100
100
100

6. 350
400
183
575

65
135

83
80
80

-13
85
85
B5
85
65

-13
. 13
52
52
52
52

-13
-13
52

-13
-13
52
52
52

.13
-13
52
52
52
52
52
52
52
52
52

-13
-13
-13
65
52
52

100
52

100
100
100
100
-13
.13
100
100

4/13^2 2:34 PM



PadfiCarp B»ctric Opwations
4/1 RIM - Madium High Forecast
New Rantwablm only

WntarPeak

Hoquiradwnt*
System Loadt
FirmSalm

totd

nwource*
Ewt'ng G«n«ration
Rrm Purchaw
D. S. Loat Gpportunit'M (1)
D. S. Op<ion*(1)
BPAEnti)l»nwnt(1(
6»othTmal-Pilot (1)
Wind-Pilot (1)
CoG«n(1)
Co<3«n(2)
Mod. Pumped Slorag* (1)
CoGan1(1)
CoG*n 1 (2)
CoG«n2(1)
CoGen 2 (2)
CoG*n 2 (3)
Mod. Pumped Slorag* (-1)
Mod. Pumpad Storage (.2)
Wind. NS(l)
Wind - NS (7)
Wind - NS (fl)
Wind. NS (9)
Mod. Pumpftd Storag* (-3)
Mod. Pumpsd Storage (-4)
Wind-NS (10)
Mod. Pump»d Storag* (2)
Mod. Pumpsd Storag* (3)

h-i Wind-NS (17)
Ln Wind. NS (18)
^- Wind-N3(18)

Mod. Punyd Storage (4)
Mod. Pumped Storaga (5)
Wlnd-NS(. 1)
Wind. NS (-2)
Wind-NS (. 3)
Wind - MS (. 4)
Wnd. NS (-5)
Wind - NS (20)
Wind-NS (-6)
Wind - MS (-7)
Wind. NS (-6)
Mod. Pumped Storaga
Mod. Pumptd Starag*
Mod. Pumped Storaga
CoG«n2
Wind - NS (-fl)
Wind. NS (-10)
NBW Gtothfmal

Wind. NS (. 11)
N»u» Gtothermal
Naw Gaothermai
N»w Geothafmal
Naw G»olharinal

Mod, Pumped Stcraga
Mod. Pufiiped Storag<
Now Gaothefmal
New Gaothermal
New Geothermal
New Geotherma)
New Gsothermat

total

Reserve Requifmenl
Total Company Resene

Balance

(ResetVB+BalaoceJ/Requirement
L&R-MH Green only 4/13

4/7/ae 16:47

1SS2 JSB 1994 iaasuaauazis««ias!i2!m2au2m22siB2!m2aB2ZB2i!a2iaiB2m2au2iiu

^ ^ ^ ?s? ^s w. 'S ;:?£ ?;£ ?;;; ^ ":?S "^ .^ "^ "S; "S5 "£; "i^ "^
a. ai2 8.5M a. 7«o ... o 9. 215 ».4e4 ., 717 10,02. 10.210 10W U. 894 11. 202 1.. 2B4 1,.4«, 11. 787 1,, 87. 12. 15. , 2.430 12. 631 12.. 3,

7, 234 7.508 7. 683
2, 228 2, 323 2. 422

4 a IB
12 24 44

7,746
2,538

30
74

7, 750
2, 443

46
130

84
64

100
100
100

7, 754
2. 323

62
204

16
94
94

100
100
100
100
100
100

7, 766
2,554

78
294
164

39
94
94

100
100
100
100
100
100
100
100
30

7,771
2,559

86
383
164
50
3B
94
84

100
100
100
100
100
100
100
100
30
30
30
30

7, 776
2,526

113
468
164
100
55
84
94

100
100
100
100
100
100
100
100

30
30
30
30

100
100

30

7, 776
2, 518

130
545
164
150
71
94
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100
30

7.776
2.526

148
616
164
150
87
84
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100.

30
100
100
30
30
30

7. 776
2, 524

165
6B4
164
150
87
94
94

100
100
100
100
100
100
100
100

30
30
30
30

100
100

3D
100
100
30
30
30

100
100

30
30
30
30
30
30

7. 776
2,488

181
751
164
150

B7
94
94

100
100
100
100
100
100
100
100

30
30
30
30

100
100

30
100
100
30
30
30

100
100

30
30
30
30
30
30

7, 776
2.493

188
812
164
1SO
87
&4
34

100
100
100
100
100
100
100
100

30
30
30
30

100
100
30

100
100

30
30
30

100
100

30
30
30
30
30
30
30
30
30

7, 776
2, 364

214
856
164
ISO
87
94
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100
30

100
100
30
30
30

100
100
30
30
30
30
30
30
30
30
30

100
100
100
100
30
30

7, 776
2, 382

229
883
164
150
87
94
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100
30

100
100
30
30
30

100
100
30
30
30
30
30
30
30
30
30

100
100
100
10D
30
30

100
30

7, 776
2, 338

245
909
164
150
87
84
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100
30

100
100

30
30
30

100
100
30
30
30
30
30
30
30
30
30

100
100
100
100

30
30

100
30

100
100

7, 776
2,339

261
933
164
150
87
94
94

100
100
100
100
100
loo
100
100

30
30
30
30

100
100
30

100
100
30
30
30

100
100

30
30
30
30
30
30
30
30
30

100
100
100
100

30
30

100
30

100
100
100
100

7,776
2.173

278
955
164
150
87
94
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100

30
100
100

30
30
30

100
100

30
30
30
30
30
30
30
30
30

100
100
100
100

30
30

100
30

100
100
100
100
100
100
100
100

7, 776
2. 191

284
977
164
150

87
34
w

100
100
100
100
100
100
100
100
30
30
30
30

100
100
30

100
100
30
30
30

100
100
30
30
30
30
30
30
30
30
30

100
100
100
100
30
30

100
30

100
100
100
100
100
100
100
100
100
100
100

».. 7. M6S 10., 67 10.577 low ,, J47 ,.. 914 , 2., 7, , U4, 12. 70 13., Z5 , 3. 55, 13,605 , 3777 , <., 6. K.3S9 , 4. 557 14. 71 15. 07. 15, 27

1, 300 1. 300 1. 300
-153 13 77
14% 15% 16%

1. 329
E06

17%

1. 373
269

18%

1. 421
262

18%

1. 476
721

23%

1. 497
648

21%

-2-

i. saa
722

22%

1, 561
633

21%

1. 598
633

20%

1. 8SB
697

21%

1. 65B
652

£0%

1. 673
623

20%

1, 733
649

20i%

1, 748
732

21%

1, 778
622

20%
560
19%

1, 868
564

19%

1, 913
583

19%

4/13^2 2:34 PM
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Ln
Ln

PadtiCdTp Eltctric Opwationa
4/1 RIM - hbdum High Fcrccast
New RtnwaMM only

SumnnrPBak

R«|i4rNn*nh
SytwnLoed*
RnnSd-

totd

Re*aurc»»

Eidring Ganfaton
Firmhiichaiw
D.S. l-crl Opportuniti- (1)
D.S. Opliomfl)
BPAEnlWamtntO)
GWh«nml-Pilot(1>
Wnd-Piat(l)
CoG*n(1»
CoG«n(i)
Mod. Pun^xd Storag* (1)
CoG*nl(1)
CoG»n1(Z)
CoG»n2(1>
CoG*n2(E)
CoG«n2(3)
ModLPump*dStarag»(-1)
Mod. Pumpad Storaga (-2)
Wind. NS(1)
Wmt-NS(7)
Wind. N8 (8)
Wnd. NStB)
Mod. Pumped Storage (-3)
Mod. Pumpad Stora9e (-4)
Wind-N8(10)
Mod. Pump»d Storage (2)
Mod. Pumptd Stwaga (3)
Wind-NS (17)
Wind-NS(IB)
Wind-NS (18)
Mod. Rjnyd Storage (4)
Mod. Pump»dStorag»(5)
Wind-MS (. 1)
Wind. NS (-2)
Wind-NS(-3>
Wnd-NS(-4)
Wind - NS (-5)
Wnd-N5(20)
Wnd-NS(-6)
Wind. NS (-7)
Wind - MS (.8)
Mod. Pumpad Storag*
Mod. Pumptd Stcrag*
Mod. himptd Storag*
CoG»n2
Wnd. NS (-8)
Wind-MS (.10)
Now Geothermal

Wind-NS (-11)
NBW Gwlhsrmal
NawGaothwmal
N»w Gaothermal

Ne» Gtoathwmal
Mod. Pumpad Storage
Mod. Pumpad Storag*
New GNXhwmal
NawGaothTmat
New Geothwmal
New Geothefmal
New Geothermai

total

Reserv RequirBment
Totd Company Reserrs

Bdanw

(RaMNB+Balancel/Raquinms nt
L&H-MH Own only 4/13

ISK i9M ^sai uffi iffle uiz.iaaauaaamamzaazzssaaimaasasatzmimzBsazaufflu

G.saa
1.B13

6,827
1,613

7. 061
1.617

7, 302
1,610

7. 562
1.714

7. B02
1, 678

8.048
1,679

a.36» a.tes a.nea aw «,557 BW 10,117 .a.426 10.710 wm ".i" "..;" ".^
?'S3» ?:£ ^<5« i:<5» 1W 1:2S« '. '5' '. '5' 9S1 °5' *76 "e "e

U02 1,«0 M7» W, ..27> ....< ..725 ».1«. WW 10.424 10.720 I,..,. K.IO. 11.21 ",i" ,,,6«, 11.M2 12. 122 113.3 Ii.«.

7.4B1 7. 526 7, 718
2. 269 2, 281 2, 387
3. 7 13

1C 19 35

7.724
2.503

21
59

7, 728
2. 329

32
105

64
M

100
100
100

7.740
Z. 1&8

43
167

10
M

94
100
100
100
100
100
100

7.740
2, 156

S4
241

25
94
B4

100
100
100
100
100
100
100
100
30

7.745
2, 129

66
314

50
25
M

94
100
100
100
100
100
100
100
100
30
30
30
30

7,745
2, 138

77
385

100
35
94
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100

30

7.745 7.745 7,745
2. 130 2. 137 2, 100

86 100 112
4S2 515 577

150
45
94
94

100
100
100
100
100
100
1M
100
ao
30
30
30

100
100

30

150
55
04
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100

30
100
100

30
30
30

150
55
94
94

100
100
100
100
100
100
100
100

30
30
30
30

100
100

30
100
100

30
30
30

100
100

30
30
30
30
30
30

7,745
2, 101

123
638

150
55
94
94

100
100
100
100
100
100
100
100

30
30
30
30

100
100

30
100
100

30
30
30

100
100

30
30
30
30
30
30

7,745
2. 106

133
693

150
55
84
94

100
100
100
100
100
100
100
100

30
30
30
30

100
100

30
100
100

30
30
30

100
100

30
30
30
30
30
30
30
30
30

7, 745
1. 990

144
735

150
55
94
84

100
100
100
100
100
100
100
100
30
30
30
30

100
100

30
100
100

30
30
30

100
100

30
30
30
30
30
30
30
30
30

100
100
100
100
30
30

7, 745
Z. 1M5

155
758

150
5S
94
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100
30

100
100
3d
30
30

100
100
30
30
30
30
30
30
30
30
30

100
100
100
100
30
30

100
30

7,745
2.051

165
782

150
55
84
94

100
100
100
100
100
100
100
100
30
30
30
30

100
100

30
100
100

30
30
30

100
100

30
30
30
30
30
30
30
30
30

100
100
100
100
30
30

100
30

100
100

7.745 7,745 7,745
2.052 1.802 1.9M

176 186 197
804 825 645

150
55
M

94
iOO
100
100
100
100
100
100
100

30
30
30
30

100
100

30
100
100

30
30
30

100
100
30
30
30
30
30
30
30
30
30

100
100
100
100

30
30

100
30

100
100
100
100

1. 300 1.300 1.300
B1 93 1?6

ie% 17% 17%

1, 328
246

1S%

1. 373
33

15%

1. 421
44

15%

1. 476
34

16%

1. 497
32

15%

- 3

1. S38
61

1G%

1. 561
53

15%

1. 598
42

15%

1. 658
72

16%

1. 65B
61

15%

1. 673
39

15%

1. 733
66

IBVo

1. 71B
1B6

17%

1. 778
125

ie%

1.808
139

16%

150
55
M

94
100
100
100
100
100
100
100
100

30
30
30
30

100
100

30
100
100

30
30
30

100
100
30
30
30
30
30
30
30
30
30

100
100
100
100

30
30

100
30

100
100
100
100
100
100
100
100
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100
100
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100
100
100
100
100
100
100
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KEY OUTPUTS
DSB. Yidd Plus 30%

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Salea after Conservation

Total Customera (OOO's)

Net Electric Plant (M$»

Net Conservation Assets

1991 1992 1993 1994

5200.U
4.5

5195.5
4749.7

5423.0
17.3

5405.7
4941.9

561U.O
U3

5575.7
5097.3

5792.0
59.9

5732.1
5240.3

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5978.0 6180.0 6366.0 6557.0 6788.0 7018.0 7250.0 7480.0 7711.0 7931.0 8146.0 8384.0 8«04.0 8814.0 9020.0 9233.0
98. 1 155. 7 226. 1 307. 8 M9. 9 469. 3 543. 4 613. 6 681. 3 747. 7 809. 1 856. 9 890. 0 923. 2 954. 7 985.5

5879.9 6024.3 6139.9 6249.2 6398.1 6548.7 6706.6 68*6.4 7029.7 7183.3 7336.9 7527.1 7714.0 7890.8 8065.3 8247.6
5375.4 5507.4 5613.1 5713.0 5849.1 5986.8 6131.2 6277.3 6426.5 6567.0 67B7.4 6881.3 7052.1 7213.8 7373.3 7539.9

1^20 1,249 1368 1^89 1318 1352 1J86 1,418 1/152 1^85 1^18 1,554 1389 1,623 1,655 1^85 1,715 1,748 1,784 1,820

5945.7
16.1

6497.1
50.8

678A.4
106,1

7103.0
185.7

7502.6
301.0

8027.4
455.6

8740.3
699.7

9554.6
981.5

10460.5
12M.9

11242.1
1530.3

11940.4

1766.8

12772.3 13844.0 14911.7 15618.8
1981. 9 2183. 3 2372. 8 2534.0

16165.7

2612.5
16762.0

2605.4

17382.2

2598.9
17997.6

2583.5
1&413.6

2563.1

General Inflation Rate 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5, 10%

Operating Revenues (M$)
Nominal

Kal
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1910.6 1983.3 2168.1 2274.5 2375.8 2519.0 2730.8 2916.9 3149.7 3410.3 3801.3 4058.6 4427.4 4717.2 5234.5 5737.2 6185.9 6645^ 7151.4 7720.4
1910. 6 1887. 1 1962. 8 1959. 2 1947. 2 1964. 4 2026. 1 2059. 2 2115. 6 2179. 6 2311. 6 2348. 3 2437. 3 2470. 9 2608. 8 2720. 6 2791. 0 2852. 9 2921. 1 3000.5

31123.4

7.63%
2.40»

Ln
00

Base Unit Cost <milWkwh)

Nomina]

Real
Average Growth

Nominal

Real

Average Customer Bill ($»
Nominal

Real
NFV (9. 54% diswunt rate)

Customer Cost (M$)

45.9 45.7 48.6 49.5 50.5 52.1 55.5 58.3 61.5 64.8 70.8 73.8 78.6 81,8 89.1 95.2 100.1 104.9 110.7 116.9
45.9 43.5 44.0 42.7 41.1 40.6 41.2 41.1 41.3 41.4 43.0 42.7 43.3 42.8 44.4 45.1 45.2 45.0 45.2 45.4

5.04%

-0. 06%

1566. 1 1588. 6 1709. 9 1765. 2 1803. 0 1863. 2 1970. 0 2057. 4 2168. 9 2296. 8 2504. 8 2612. 4 2785. 7 2906. 5 3163, 0 3405. 1 3606. 7 3802. 5 4009. 3 4241.7

1566.1 1511.5 1547.9 1520.5 1477.7 1452.9 1461.6 1452.4 1456.9 1467.9 1523.2 1511.5 1533.6 1522.4 1576.4 1614.7 1627.3 1632.4 1637.7 1648.5
21218.8

2. 8 3. 3 3. 3 3. 2 4. 1 -1. 1 -5. 3 -5.9 -4. 2 -23 2.8 8.0 12.9 16. 0 31. 7 44. 8 71. 1 90. 9 120. 4 149.9

Levelized Customer Cost (M$)

(30 years at a 954% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (M$)
NPV (9. 54% discount rate)

0, 3 0. 6 1.0 1. 3 1. 7 1.6 1. 1 0. 5 0. 0 -0. 2 0, 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

1.0 3. 5 8. 0 14. 6 24. I 37. 1 58. 5 B3. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317. 5 322, 2 3263 326. 9 324.6

976.3

Total Resource Codt (M$)

Nominal

Rul
NPV (9. 54% discount rate)

Averags Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1912.0 1987.5 2177.1 2290.4 2401.7 2557.8 2790.4 31M1.2 3260.1 3548.2 3967.6 4255.3 4656.4 4980.5 5533.4 6066.3 6527.0 7000.2 7518.8 8100.7
1912. 0 1891. 0 1970. 9 1972. 9 1968. 3 1994. 6 2070. 3 2118, 7 2189. 8 2267. 7 2412. 7 2462. 1 2563. 4 2608. 8 2757. 7 2876. 6 2944. 9 3005. 1 3071. 1 3148.3

32140.7

7.90%
2.66%

45. 9 45. 6 48. 5 49. 4 50. 2 51. 5 54. 7 57. 2 &0. 0 63. 0 68. 3 71. 0 75, 4 70. 2 84. 8 90. 4 94. 7 98. 9 104. 1 109.6

45. 9 43. 4 43. 9 42. 5 41. 1 40. 2 40. 6 40. 3 40. 3 40. 2 41. 6 41. 1 41. 5 41. 0 42. 3 42. 8 42. 7 42. 5 42. 5 42.6

4. 68%

-QAQ%
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4/7/92 11A

Ln
>0

PactflCorp Eledrk: Opwallons
4/1 RIM - Medium High Forecast
DSRyteldplus30%

Averaoa MeoawaUa

Requirements
System Loads
FJrmSatoa

total

Resourcee

Existing Ganeiatton
Firm Purchases
D.S. Lost Opportunltes (1)
D.S. Opttons (1)
BPAEnttt)eownt(l)
Geotherm^Pltat (1)
Wlnd-Pltat (1)
CoGan{1)
CoGen (2)
CoGen 1 (1)
CoGenl (2)
Small CT(Jul)(1)
Small CT(JulK2)
Large CC CT (1)
LaigeCT(l)
Wyodak2(1»
Large CT (2)
Lug«CT|3|
SmallCT(Jul)(3)
Small CT(1)
Small CT (2)
Small CT(Jul)(4)
Small CT (3)
Hunter 4 (1)
Large CC CT (2)
Large CT
Large CT
Large CT(Ju|>
Large CT(Jut|
Large CT
Large CC CT (Jul)
Large CC CT
Large CC CT
Laige CC CT
Small CT
MedhjmCT(Ju|»
Medium CT (Jul)

total

Balance

1SS2 1993 1S3A iaasiaae.mz.im.iaaa^2!m2!l!Bam2m2!i!!s2fl!;s2!!°zal!ia2!l!ia';!ml2au

5^23 5.610 5.792 5.978 8, 180 6, 386 6,567 8,788 7,OW
1:084 -'8«5 1,000 1,004 1,028 1.036 1,038 985 971

7.250 7.4BO 7.711
846 946 923

7. 931 8. 146 8, 384 8. 604 8, 814
826 754 722 635 635

3,020
591

9, 233 9.453
583 583

6.5,7 ..6.5 ..792 W 7.M ,., 02 7.59. 7,773 7,9B> .,, 96 8.42. ..63. ., 757 ..900 .., 06 ..23. ,M. 3.8" W 10.03.

6,072 6, 126
612 632
4 9

13 25

6,301
675

16
43

6,294
682

28
70

80

6,337
554

43
113

5

80
80
85
85

4

4

6.283 6,344
535 566
57 71

169 236
26 65

22
80
80
85
85

8

8

175
31

38
80
80
B5
85

6

a

175
31

31

6,280
558

87
303

65
45
42
80
80
as
B5
8

8

175
31

31

6,355
556
102
367

65
90
58
BO
80
85
85

8

a

175
31

31
31

8.316
551
117
436

65
135
73
80
80
85
85

8

8

175
31

192
31
31
4

6,357
553
132
482

65
135
83
80
80
85
85

8

8

175
31

192
31
31

a

6^82
401
251
764

65
135
83
80
BO
85
85

8

B

175
31

192
31
31

8

8

8

8

8

300
175

31
31
31
31
31

175
175
175
175

8

10
10

6,70, 6, 792 7,035 7, 154 7.390 7.644 7,804 7,M3 8,20. MM 8.620 8, 8, 3 8,94, 3,061 9,45, 9,4« 9, 603 9,835 10,020 W,, 87
," 1,7 2,3 -72 1M 2.3 30. , » 2- 2»8 1" "S "4 '»' "s 207 . 54 224 2°5 'E'

6,296
542
147
535
65

135
83
80
80
B5
e5

8

8

175
31

132
31
31

a

8

8

4

8

175

6,351
538
161
587
65

135
83
80
80
85
85

B

8

175
31

132
31
31

8

8

8

B

8

175

6,282
540
174
635

6S
135
83
BO
80
B5
85

8

a

175
31

192
31
31
8

8

8

8

175
31
31
16
16
31

6, 355
479
187
670

65
135
83
BO
80
85
85

175
31

192
31
31

8

8

a

300
175

31
31
31
31
31

6.316
490
200
GSO

65
135
B3
80
80
65
85

B

8

175
31

192
31
31
a

8
8

8

8

300
175

31
31
31
31
31

6.357
474
212
711

65
135
83
80
80
S5
B5
8

B

175
31

192
31
31

8

8

8

8

B

300
175

31
31
31
31
31

6.296
474
225
729

65
135

83
80
BO
B5
85
8

B

175
31

192
31
31

8

8
8

8

8

300
175
31
31
31
31
31

175
175

6,350
400
238
747
65

135
83
BO
80
85
B5
a

8

175
31

192
31
31

8

a

8

8

B

300
175

31
31
31
31
31

175
175
175

L&R-MHDSR+304^

4/B/92 9:43 AM



0<i
0

PaclfiCorp Electrte Operatlona
4/1 RIM - Medium High Forecast
DSR yteld plus 30%

Requirements
System Loads
Firm Sates

total

Reeourees
Exiatlng Generatton
Firm Purchases
D.S. Lost Opportunities (1)
D. S. Opttona(1)
BPAEntittemenltl)
Geothermat-Pllot(l)
Wlnd-Pltot (1)
CoGan(1)
CoGan (2)
CoGen 1 (1)
CoGen1(2>
Small CT(Jul)(1)
SmallCT(Jul)(2)
LaigeCCCTO)
Large CT (1)
Wyodak2(1)
Large CT (2|
Large CT (3)
SmallCT(Jul)(3)
Small CT(1)
Small CT (2)
Small CT(Jut)(4)
Small CT (3)
Hunter 4(1)
Large CC CT (^
La^eCT
Large CT
Large CT (JuU
Large CT (Jul)
LaigeCT
Large CC CT (JuU
Large CC CT
Large CC CT
Large CC CT
Small CT
Medium CT (Juf)
Medium CT(JuU

total

Reserve Requiremant
Total Company Reeewg

Balance

(flesenre+Balance)/Requ[femant

W/92 11:4

ISffi 1333 1994 ASaS 12S2 .ISSa 3333 2001 2QD1 2002 200? 2QS& 2005 22QS £007 2008 2009 2010 2211

7,055
1.277

7^38 7.537
1,253 1, 253

7.786
1. 257

8.056
1, 159

8,305
1, 159

S,S56 B,B67 9,171 9,47S 9,785 10.093 10,385 10.672 10,966 11,277 11.555
1, 159 1, T59 1, 109 1, 109 1, 109 1, 109 909 809 801 601 601

11,829 12, 113 12.405
601 526 526

B.332 8.552 8,790 9,043 8^15 9,464 9.717 10^26 W^8Q 10.5&a 10,894 11.202 11.294 11.4&1 11.787 11.878 12.158 12.4X 12.639 12.831

7, 234
2,229

6

15

7,508 7,683
2,323 2.422

12 23
31 57

7,746 7,750
2, 538 2,443

39 60
97 169

94 84
94

100
100

7. 754
2.323

81
265

16
94
94

100
100
40
40

250
156

7.766
2. 554

101
383
164

39
94
94

100
100
40
40

250
156

156

7.771
2, 559

124
498
164
50
39
94
84

100
100
40
40

250
156

156

7,776
2,526

147
609
164
100
55
94
94

100
100
40
40

250
156

^56
156

7,776
2, 518

169
709
164
150
71
&4
94

100
100
40
40

250
156
256
1S6
156

. 7, 776
2,526

192
801
164
150
87
94
94

100
100
40
40

250
156
256
156
156
40

7.776
2. 524

214
889
164
150
87
94
94

100
100
40
4G

250
156
256
^56
156
40
40
40

40

250

7.776
2,48fl

236
976
164
150
87
94
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

250

7.77S
2,493

257
1,055

164
150
87
94
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

250
156
156

156

7,776
2. 364

278
1. 113

164
150
87
94
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
1S6
156
1S6
156

7,776
2. 382

298
1. 148

164
150
87
94
84

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156

7.776
2,338

319
1.1SI

164
150
87
84
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156

7,776
2,339

340
1^12

164
150
87
84
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156
250
250

7,778
2, 173

361
1,242

164
150
87
94
84

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156
250
250
250

7.776
2, 131

383
1,270

164
150
87
94
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156
250
250
250
250

40

9.484 9.875 10,186 10.514 10,810 11,313 12^)38 12^37 12,563 12.983 13.17S ^3,656 13,766 U.342 15.004 15.076 15,087 15.640 15.775 16. 133

1,300
-148
14%

1.300
23

15%

1, 300
96

16%

1,314
157

16%

1,358
237
17%

1,434
415

20%

1,485
635

24%

1.493
71B

22%

1. 526
757

22%

1, 574
837

23%

1,582
702

21%

1.638
816

22%

1,644
831

22%

1.7U
1. 147
25%

1.821
1, 396
27%

\, S2\
1, 377
27%

1,821
1, 110
24%

1.&96
1. 314
26%

1,933 1,977
1,202 1,225
25% 25%

L&R-MHDSR+304ff 2- 4/8/92 9:43 AM



0<i

PaclfiCoip Elodric C()erattona
4/1 RIM - Medium High Forecast
DSR yield plus 30%

Summer Paak

Requirements
System Loads
Firm Sates

total

Reeourcee
Existing Geneiatton
Finn Pufchasw
D. S. Lo6tOpportunittea(1)
D. S. OpttotiB (1)
BPAEntklamentfl}
Geothermal-Pltat (l)
Wlnd-Pikrt (1)
CoGen(1)
CoGen(2)
CoGen 1 (1»
CoGen 1 (2)
Small CT(Jul)(1»
Smaif CT (Jul) (Z>
Large CC CT(1)
Large CT(1)
Wtodak2(l)
Large CT (2)
Large CT (3)
SmaflCT(Jul)(3t
Small CTQ)
Small CT (2)
Small CT(Jul)(4)
Small CT (3)
Hunter 4(1}
Large CC CT (2»
Large CT
Large CT
Large CT (Jul)
Large CT (Juft
LargsCT
Larga CC CT (Jul)
LaigeCCCT
Large CC CT
Large CC CT
Small CT
Medium CT(Jul)
Medium CT (JuK

total

Rwwve Requlrwnent
Tcrtal Company Reserve

Balance
(Roservg+Balancat/Requirament

4^/92 11A

1^2 laaa 1994 i^s 1996 iss? 199^ 1939 gooo 2001 SQSS 2003 2004 2005 2206 2082 2BSfi 2S^ 2SUfi 22U

6.589
1,813

6.827 7,061
1,613 1. 617

7, 302
1.619

7. 562
1. 714

7.802
1,679

8,046
1.679

8. 369 8.665 8.965 9,261 9, 557 9,841 10. 117 10.426 10.710 10.9B1 11,246 11,487 11,770
1,539 1.554 1,459 1.459 1,459 1.259 1, 151 1, 151 951 951 B76 676 876

8^02 8,440 8,678 8.321 8,276 9/181 9.725 9,908 10.219 10,424 10.720 11,018 11, 100 11,268 11.577 11,661 11.932 12, 122 12,363 12,646

7,481
2,288

4

12

7, 526 7, 71fl
2.2B1 2,387

9 16
25 45

7.724
2.503

28
76

7,728
2, 329

42
136

7,740
2, 198

56
217

7.740
2. 156

70
314

w S4
94

100
100
40
40

10
&4
94

100
100
40
40

250
156

25
a*
94

100
too
40
40

250
156

156

7.745
2, 129

85
409

50
25
94
94

100
too
40
40

250
156

156

7, 745
2,138

100
501

100
35
94
94

100
100
40
40

250
156

156
156

7,745
2. 130

115
587

150
45
94
94

100
100
40
40

250
156
256
156
156
40

7,745
2, 137

130
670

150
55
94
84

100
»00
40
40

250
156
256
156
156
40

150
55
84
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
2&0
156
156
156
156
156
250
250
250
250
40

100
100

9.787 9.840 10.168 10.425 10.703 11.09& 11.335 11,473 11.805 12,255 12,369 12,637 12,931 13.S02 14, 154 14,253 14.553 14,847 14,388 15,520

7.745
2, 100

145
750

150
55
94
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

250

7,745
2, 101

159
829

150
55
94
94

100
100
40
40

250
156
256
156
156
40
40
40
40
40

250

7,74S
2, 106

173
901

150
55
94
84

100
100
40
40

250
156
256
156
156
40
40
40
40
40

250
156
156
156
156
156

7.745
1.990

187
955

150
55
B4
94

100
100
40
40

£50
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156

7, 745
2,045
ait
886

150
55
94
84

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156

7.745
2.051

2)5
1,016

150
55
94
34

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
t56
156
156
250

7,745
2.052

228
1,045

150
55
34
84

100
100
40
40

250
156
256
156
156
40
40
40
40
40

400
250
156
156
156
156
156
250
250

7. 745 7,745
1,902 1,904

242 £56
1,072 1,098

150
55
M

94
100
100
40
40

250
156
256
T56
156
40
40
40
40
40

400
250
156
156
156
156
156
250
250
250

1^00
85

16%

1,300 1,300
100 190
17% 17%

1.314 1,358
190 69

17% 15%

1,434
180
17%

1/U5
125
17%

1,493
72

16%

1. 526
60

16%

1. 574
257
18%

1, 582
67

15%

1. 638
183

17%

1,644
187

16%

1,714
820

22%

1,821
756
Z2%

1,821
771

22%

1, 821
801

22%

f,fi36
829

23%

1,933 1,977
691 897
21'A 23%

LAR-MHDSR+304/7 4/5/92 9:43 AM
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KEY OUTPUTS

DSRyidd minus 30%
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2B08 2009 2010

System Load (MWa) 5200.0 5423.0 5610.0 5792. 0 5978.0 6180.0 6366. 0 6557. 0 6788.0 7018.0 7250.0 7480. 0 7711, 0 7931. 0 8146. 0 8384.0 8604.0 8814.0 9020. 0 9233.0
Total ConaervUon 4.5 9.3 18.5 32.3 52.8 83.8 121.8 165.8 210.0 252.7 292.6 330.4 3U.9 402.6 435.7 461,4 479.2 497.1 514.1 530.6
System Load net of Conservation 5195. 5 5413. 7 5591. 5 5759. 8 5925. 2 6096. 2 6244. 2 6391. 3 6578. 1 6765. 3 6957. 4 7149. 6 7344. 1 7528. 4 7710. 4 7922. 6 8124. 8 8316. 9 8505. 9 8702.4
Energy Sdea after Conaervatlon 4749.7 4949.2 5111.8 5265.6 5416.8 5573.1 5708.5 5842.9 6013.7 6164.8 6360.5 6536.2 6714.0 6882.4 7048.8 7242.8 7427.7 7603.3 7776.1 7955.7

Total Customero (OOtTs)

Net Electric Plant (M$» 5945. 7 6497. 1 6792. 0 7128. 7 7512. 8 8072. 7 8975. 7 9932. 3 10903. 0 11868. 7 12879. 8 13851. 8 14662. 1 15427. 0 16081. 2 167U. 1 17338. 2 18136. 1 18858. 1 19232.3

NetConnnationAtBeU 16.1 50,8 106.1 185.7 301.0 455.6 699.7 981.5 12M.9 1530,3 17 .8 I981.9 2183.3 2372.8 2534.0 2612.5 2605.4 2598.9 2583.5 2563.1

1^20 1^49 1368 1^89 1^18 1352 1^86 1,418 1/152 1/<85 1518 1,554 1589 1,623 1,655 1^85 1.715 1,748 1.7M 1,820

General Inflation Rate 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1911.1 1984.6 2170.7 2280.0 2382.4 2545.2 2747.4 2969.7 3277.5 3557.3 3963.7 4296.4 4705.0 50(1.9 5566.6 5999.6 6529.3 7005.7 7556,9 8205.6
1911.1 1888.3 1965.2 19(3.9 1952.6 19M.7 2038.5 2096.5 2201.5 2273.5 2410.3 2485.8 2590.2 2651.4 2774.3 2845.0 2945.9 3007.5 3086.7 3189.0

32148.0

7.97%
2.73%

0\
4S<

Base Unit Cwt (millB/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill (S)
Nominal

Real
NFV (9. 54% discount rate)

Customer Cost (M$)

Levelized Customer Cost (M$)

(30 years at a 9S4% discount rate)
NFV (9. 54% discount rate)

Energy Services Charge (M$)
NPV (9. 54% discount rate)

45. 9 45. 7 48. 5 49. 4 50. 2 S2. 0 54. 9 58. 0 62. 2 65. 5 71, 1 75. 0 80. 0 83. 7 90. 2 94. 6 100. 3 104. 9 110. 9 117.7

45. 9 43. 4 43. 9 42. 6 41. 1 40. 5 40. 8 41, 0 41. 8 41. 8 43. 3 43. 4 44. 0 43. 9 44. 9 44. 8 45. 3 45. 0 45. 3 45.8

5.08%
-0.02%

1546.5 1589.6 1711.9 1769.5 1808.0 1BB2.5 1982.0 2094.6 2256.9 2395.8 2611.8 2765.4 2960.4 3118.9 3363.7 35«0.8 3806.9 4008.5 4236.7 4508.3
1566. 5 1512. 5 1549. 8 1524. 2 1481. 8 1468. 0 1470. 5 1478. 7 1516. 0 1531. 2 1588. 2 1600. 0 1629. 8 1633. 7 1676. 4 1688. 5 1717. 6 1720. 8 1730. 5 1752.1

21853.5

2.8 3.3 3.3 3.2 4.1 -1.1 -5.3 -5.9 -4.2 .2.3 2.B 8.0 12.9 16.0 31.7 44.8 71.1 90.9 120.4 149.9

0. 3 0. 6 1.0 1. 3 1.7 1.6 1. 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

1.0 3. 5 8.0 14. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259A Z91. 8 317. 5 322. 2 3263 326. 9 324.6

976.3

Total Resource Coat (M$»

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1912. 4 1988. 8 2179. 7 2295. 9 2408. 3 2583. 9 2807, 0 3054. 0 3388. 0 3695. 1 4130. 0 4493. 1 4934, 0 5325. 2 5865. 5 6328. 7 6870. 4 7360. 2 7924. 3 8585.9

1912. 4 1892. 3 1973. 3 1977. 6 1973. 8 2014. 9 2082. 7 2156. 0 2275. 7 2361. 6 2511. 4 2599. 6 2716. 2 2789. 3 2923. 2 3001. 0 3099. 8 3159. 7 3236. 8 3336.8

33165.3

8. 22%

2.97%

45. 9 45. 7 48. 5 49. 5 50. 3 52, 1 55. 1 58. 2 62. 3 65. 6 71. 1 75. 0 79. 9 83. 6 89. 9 94. 3 99. 7 104. 0 109. 7 116.1

45. 9 43. 5 43. 9 42. 6 41. 2 40. 6 40. 9 41. 1 41, 9 41. 9 43. 3 43. 4 44. 0 43. 8 44. 8 44. 7 45. 0 44. 6 44. 8 4S.1

5.00%
-0. 09%

Power Planning 4/22/92 9;49 AM page 1 sdc Key Outputs-M1IUSK-304/17
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PacNICoip Electric Operatlona
4/1 FIIM . Medium High Forecast
DSH yield minus 30%

Avaraaa Msaaiwatts

Requirements
System Loads
Firm Sates

total

Rasources

Existing Ganeratton
Firm Purchasw
D. S. Lost Oppartunhtea (1)
D. S. Opttona (1)
BPAEntttlBmontO)
Geothermal-Plot (1)
Wind-Pitot(l)
CoGen(l)
CoGen(2)
CoGan 111)
CoGen1(2>
Small CT(JUI)(1)
Small CT (Jul) (2)
SmallCT(Jul)(3)
Small CT (Jtri) (4)
Large CC CT(1)
Wyodak 2 W
Large CT(1)
LugeCTB
Small CT(1)
Small CT(2»
Small CT |3)
Large CT (Jul) (1)
Medium CT (1)
Large CT (3)
Huntsr 4 (1)
LargaCCCT(Jul)(1)
Large CC CT (2»
Large CT (4)
Large CT (5)
LargaCTfJuB
Medium CT
SmallCT
Medium CT (Juft
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Medium CT (Jul)
Medium CT(Ju|>
Large CC CT
Medium CC CT
Medium CT(Ju|)

total

Balance

w!ii^]aai!^Ba&isi]aaasazsssitis<sa'asms!&2as&

7. 711
923

7,931
826

8, 146
754

8.384
7225^23 5. 610 5.792 5,978 6, 180 6.366 6,657 6, 788 7,0;a IWa 7A 

IS; "895 1^000 1.004 1:028 1,036 1.038 885 971 946 846

8.517 6.805 6.782 6,982 7.208 7.402 7,586 7.773 7.089 8.196 8.426 8.634 8,757 8.900 9. 106

2007 2QQS 2003

8.604 8,814

2010 2SU1

635

9, 239

9,020
635 591

9.449 9.611

9,233
583

9,453
583

9.816 10.036

6.072 6, 126 6,301
612 632 675
259
7 U 23

6^94
682

15
38

80
BO

6,337
554

23
61

5

80
80
85
85
4

4

4

4

6,283
S35

31
91
26

22
80
80
85
85
8

8

8

B

175

6.344
566
38

127
65

38
80
BO
85
85

8

a

B

8

175

31
31

6,282
401
135
412

65
135
83
ao
80
85
85

8

8

B

8

175
192

31
31

a

8

8

31
20
31

300
175
175

31
31
31
20

a

20
175
175
175
175

20
20

175
64
10

6.693 6.776 7.008 7. 189 7, 326 7.K5 7.777 7,859 8,083 8.33, 8,509 8.797 8.92. ., 202 9.257 9.422 .. 85, .. 78. W, ,0,, «,
," ", 2, i 207 -18 123 182 B6 .3 -34 82 163 ,63 302 151 183 202 170 ,57 155

6. 280
558

47
163
65
45
42
BO
80
as
85

8

8

8

8

175

31
31

B

8

8

16
20

6,355
556

55
198
65
90
58
80
BO
85
85
8

B

8

8

175

31
31
8

a

8

31
20
31

6,316
551
63

230
65

135
73
80
80
85
B5
a

8

a

B

175
182
31
31

B

8

8

31
20
31

6,357
553

71
259
65

135
83
80
80
85
85

8

8

B

a

175
192

31
31

8

8

B

31
20
31

6, 296
542
79

2BB
65

135
B3
80
80
85
85

8

8

8

8

175
192

31
31

8

8

9

31
20
31

175
175

31
31

6, 351
538
87

316
65

135
83
80
BO
85
85

8

8

8

8

175
192
31
31

8

B

B

31
20
31

175
175

31
31
16
20

6,282
540

94
342

65
135
83
80
80
85
B5

8

a

a

8

175
192

31
31

8

B

a

31
20
31

300
175
175
31
31
31
20

6,355
479
101
361

65
135
83
80
BO
85
85

8

B

8

a

175
192

31
31

8

a

8

31
20
31

300
175
175
31
31
31
20

8

10

8, 316
480
108
372

65
135

B3
80
80
85
85

8

8

8

8

175
192

31
31

8

8

8

31
20
31

300
175
175

31
31
31
20

8

20
175

6,357
474
114
383

65
135

83
80
BO
85
85

8

B

8

8

175
192

31
31

8

8

a

31
20
31

300
175
175

31
31
31
20

8

20
175
175

6,296
474
121
393

65
135

83
80
80
85
85
8

9

B

8

175
192

31
31

8

a

8

31
20
31

300
175
175

31
31
31
20

8

20
175
175
175

6,350
400
128
402

65
135
83
BO
80
85
85

8

a

8

a

175
192
31
31

8

8

B

31
20
31

300
175
175
31
31
31
20

8

20
175
175
175
175

10
10

L&R . MH DSR -304^

4/6/92 9:32 AM
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PacttlCorp Etedrlc Operattons
4/1 RIM - Medkim High Forecast
DSR yteld iTinus 30%

Winter Peak

Requlfamente
System Loads
Firm Sates

lolal

Resoufcae
Existing Generalton
Firm Purchases
D. S. Lost Opportunities (1)
D. S. Options (1)
BPAEntWemant(1t
Gaolhermal-Pilot(l)
Wfnd-Pitot(l)
CoGen(l)
CoGen(2)
CoGen 1 01
CoGan 1 (2)
Small CT(Jul)(l)
SmallCT(Jul)(2)
SmallCT(Jul)(3)
Small CT(Ju()(4t
Large CC CT (1)
Wyodak2(l)
Large CT(1)
Large CT (2)
SmaUCTQl
Small CT (2)
Small CT (3)
Large CT(Jul)(1)
Medium CT(1)
LaTggCTt31
Hunter 4(1)
Largg CC CT (Jul) (1)
Large CC CT (2)
Laige CT (4)
La[gQCT<5)
Large CT (Jul)
Medium CT
Small CT
Medium CT (Jul)
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Medium CT(Ju|)
Medium CT(Jut)
La/ge CC CT
Medium CC CT
Medium CT (Jul)

total

Reserve Requirement
Total Company Reserve

Balance

(Reswv&t-Balancey/RequiTwnani

4^/92 9-A7

i9&2 isga iaad iaa& ^aafi isaz laaa isas 200? zooi 2002 SSSQ 2004 2005 2006 2002 ssisia 2003 SSUQ 2011

7.055
1,277

7, zaa
1.253

7,537
1,253

7.786
1,257

8,056
1, 159

&.X5
1, 159

8,558
1, 159

9.867
1, 159

9,171 5,479 S,785 1D. 3 10.3B5 10. 672
1. 109 1, 109 1, 109 1, 109 909 809

10,986 11, 277
801 601

11. 555 11.829 12, 113 12,405
601 601 S26 526

8, 332 8. 552 8, 780 9,043 9.215 9,464 9,717 10.026 10,280 10, 588 10,884 11,202 11,294 11.481 11, 787 11.878 12. 156 12,430 12. 638 12.931

7.234 7,508 7,683 7, 746 7,750 7, 754 7,766 7,771 7,776 7,776 7,776 7.776 7, 776 7.776 7,776 7.776 7. 776 7. 776 7. 776 7.776
2, 229 2, 323 2.422 2, 538 2,443 2,323 2,554 2, 559 2.526 2,518 2,526 2,S24 2/488 2,493 2,364 2.3B2 2.338 2.339 2.173 2. 191

3 7 12 21 3243 55 67 79 91 103 115 127 138 143 160 172 183 194 206
B 17 31 52 91 143 206 26B 328 382 431 479 525 56B 600 618 636 653 669 684

164 164 164 164 164 164 164 164 164 164 164 164 164 164
50 100 150 150 150 150 150 150 150 150 150 150 150

16 39 39 55 71 87 87 87 B7 87 87 87 97 87 87
949494&4949494&494&494949494&49494
94&49494S4a4949494a4S4a494949494&4

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 1CM 100 100 100 100 100 100 100 100 100

40 40 40 40 4Q 40 40 40 40 40 40 40 40 40 40

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40 40 40 40 40 40 40

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40

250 250 250 250 250 250 250 250 250 250 250 250 250 250 250
256 256 2&6 256 256 256 2M 256 256 256 256

156 156 156 156 156 156 156 156 156 156 156 156 156 156
156 156 156 156 156 156 156 156 156 156 156 156 156 156

40 40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 d0 40 40 40 40 40 40 40 40
404040 4040 40 40 40 40 40 40 40 40

156 156 156 156 156 156 156 156 156 156 156 156
100 100 100 100 100 100 100 100 100 100 100 100 100

156 156 156 156 156 156 156 156 156 156 156 156
400 400 400 400 400 400 400

250 250 250 250 250 250 250 250 250
250 250 250 250 250 250 250 250 250
156 156 156 156 156 156 156 156 156
156 156 156 156 156 156 156 156 156

156 156 156 156 156 156 156
1W 100 ^00 100 100 100 100 100

40 40 40 40 40 40
100 100 100 100 100
250 250 250 250 250

250 250 250 250
250 250 250

250 250
100
100
250
128

9,474 9.B54 10.149 10,546 10.705 n,077 11,B94 12,250 12,670 13,050 19, 136 14,005 14, 127 14,742 14.696 15,093 15.329 15.608 15.719 16.342

1,300
. 158
14%

1,300 1.300
2 58

15% 15%

1, 328
174

17%

1, 358
131

16%

1,422
191
17%

1.497
680

22%,

1, 538
686

22%

1, 594
796

23%

1, 642
ai9

23%

1.645
597

21 y,

1,767
1,037
25%

1,782
1,052
25%

1. 865
1,396
28%

1, 871
1. 038
25%

1, 924
1. 292
27%

1. 961
1,212
26%

1, 999
1, 179
26%

2,036 2. 123
1,044 1,288
24% 26%

L&R-MHDSH-304/7 4/8/92 9:32 AM
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PacifiCorp Eledrte Operations
4/1 RIM - Medium High Forecast
DSR ytold rrinuB WW.

Summar Peak

Requfrements
System Loads
Firm Sates

total

Reeources
Existing Geinaratton

Firm Purehasw
D. S. Lost Opportunitias (1)
D. S. Opttons (1)
BPA Entitlement (1)
Geoihermal-Paot(l)
Wind-Pltot (1)
CoGan(1)
CoGen(2)
CoGen 1 (1)
CoGen1(Z»
Small CT|Jul)(t)
SmallCT(Jul»(Z)
SmallCT(Jul)(3)
Small CT (Jul) (4)
Large CC CT(l)
Wyodak 2 (1)
Largo CT(1)
LaTgaCT(2)
Small CT(1)
Small CT (2)
SmallCT (3)
LugeCT(Jul)(1)
Medium CT(1»
Large CT (3)
Hunter 4(1)
LngeCCCT(Jul)(l)
Large CC CT (?
Laig«CT(4|
Large CT (S)
Large CT (Ju(|
Medium CT
Small CT
Msdium CT (JuQ
LdrgeCCCT
Laige CC CT
Large CC CT
Large CC CT
Medium CT(Jul)
Medium CT (Jut)
Large CO CT
Medium CC CT
Medium CT (Jul)

total

Reeene Requiremont
Total Company Reserve

Balance

(Rwarve+Balanoei/RequiremerK

laaz iaaa -isad iffls laasisaziaaaiaaaaiaaamzaazamamznsseaassaBaisiazmzsuznu

6.589
1^13

6, 827
1,613

7,061
1.617

7,302
1.619

7, 562
1,714

7.802
1,679

8,046
1,679

8,369
1,539

8,665
1. 554

8.965
1.458

9.261
1,459

9. 557
1,459

3. 841 10. 117 10,426 10,710 10.981 11,246 11,487 11,770
1.259 1.151 1, 151 951 951 876 876 B76

8.402 8.440 8.678 8.921 9.276 9.U1 9.725 3.808 10.219 10,424 10.72° 11.°16 11. 100 1].2«8 11. 577 11, 661 ",832 12. 122 12.363 12,646

7.481 7.526
2^89 2. 2B1
2 5
7 13

7, 718 7,724
2. 387 2,503

8 15
24 41

94
94

7,728
2, 329

23
73

94
94

100
100
40
40
40
40

7, 740
2, 198

30
117

10
84
34

100
100
40
40
40
40

250

7, 740
2. 156

38
169

25
94
94

100
100
40
40
40
40

250

156
156

7.745
2, 129

46
220

&0
25
94
94

100
100
40
40
40
40

250

156
156
40
40
40

156
100

7, 745 7,745
2. 138 2, 130

54 62
270 316

100
35
94
94

100
100
40
40
40
40

250

156
156
40
40
40

156
100
156

150
45
94
34

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156

7.745
2, 137

70
361

150
55
94
94

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156

250

7, 745
2, 100

78
404

150
55
94
94

100
100

40
40
40
40

250
256
156
156
40
40
40

156
100
156

250
250
156
156

7,745
2. 101

B6
447

150
55
94
M

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156

250
250
156
156
156
100

7,745
2, 106

93
485

150
55
94
94

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156
400
250
250
156
156
156
100

7, 745
1,890

101
514

150
55
94
94

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156
400
250
250
156
156
1b6
100
40

100

7.745
2.045

108
531

150
55
94
94

100
100
40
40
40
40

25G
256
156
156
40
40
40

156
100
156
400
250
250
156
156
156
100
40

100
250

7.745
2, 051

116
547

150
55
94
94

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156
400
250
250
156
156
156
100
40

100
250
250

7.745 7.745 7.745
2, 052 1,902 1,904

123 130 138
5C3 577 591

150
55
94
94

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156
400
250
250
156
156
156
100
40

100
250
250
250

150
55
94
94

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156
400
250
250
156
156
156
100
40

100
250
250
250
250
100
100

1,300
77

16%

1,300
85

16%

1, 300
161

17%

1.328
222
17%

1,358
67

15%

1,422
-10

15%

1.497
16

16%

1.538
255
18%

1,594
170
17%

1,642
280
18%

1,645
301
18%

1. 767
459

20%

1,782
6£7

22%

1.B65
867

24%

1.871
6-!3
2"A

1&0
55
94
94

100
100
40
40
40
40

250
256
156
156
40
40
40

156
100
156
400
250
250
156
156
'. 56
100
40

100
250
250
250
250
100
100
250
128
100

9.779 9,825 10. 139 10/171 10.701 -0,893 11.238 11,70- -1,983 I2^4B 12.666 13.242 13, 549 14,000 14,061 14.390 14.863 14.943 15^65 15, 767
1. 924 1. 961 1. 999 2,036 2. 123

805 776 823 866 998
23% 23% 23% 23% 25%

L&R-MHDSR-304/7
-3-

4/5/92 9:32 AM
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KEY OUTPUTS

Average Hydro Condition
1991 1992 1993 19M 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

Syi temLoad (MWa) 5200. 0 5423. 0 5610. 0 5792. 0 5978. 0 6180, 0 6366. 0 6557. 0 6788. 0 7018, 0 7250. 0 7480. 0 7711. 0 7931. 0 8146. 0 8384. 0 8604. U 8814. 0 9020. 0 9233.0

Total Conservation 4. 5 13. 3 26. 4 46. 1 75. 5 119. 8 173. 9 236. 8 299. 9 361. 0 418, 0 472. 0 524. 1 575. 2 622. 4 659. 2 684. 6 710. 1 734. 4 75B.O

System Load net of Conservation 5195.5 5409.7 5583.6 5745.9 5902.5 6060.2 6192.1 6320.2 6488.1 6657.0 6832.0 7008.0 7186.9 7355. 8 7523.6 7724.8 7919.4 8103.9 8285.6 8475.0
Energy S«le« after Conaerrallon 4749. 7 4945. 5 5104. 5 5252. 9 5396. 1 5540. 3 5660. 8 5777. 9 5931, 4 (085. 8 6245. 8 640«. 7 6570. 3 (724. 7 6878. 1 7062. 0 7239. 9 7408. 6 7574. 7 7747.8

Total Customers (OOO's)

Net Electric Plant (M$) 5945.7 6497.1 6778.0 7085.4 7446.8 7924.2 8699.8 9603.9 10600.9 11476.6 U145.1 12728.0 13346.3 14129.7 15B16.3 15863.4 16709.4 17561.8 18069.0 18347.4
Net Coiuervallnn Aaaeta 16. 1 50. 8 106. 1 185. 7 301. 0 455. 6 699. 7 981. 5 1264. 9 1530. 3 1766. 8 1981. 9 2183. 3 2372. 8 2534. 0 2612. 5 2605. 4 2598. 9 2583. 5 2563.1

1^20 1,249 1^68 1389 1^18 1352 1386 1^18 1,452 l/t85 1^18 1,554 1389 1,623 1,655 1^85 1,715 -1,748 1,784 1,820

General Inflation Rate 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5, 10% 5. 10% 5. 10% 5. 10% 5. 10%

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

1910.8 1984.0 2169,2 2276.B 2381.1 2545.0 2729.6 2922.7 3190.1 3467.3 3862.7 4180.3 4546.2 4838.9 5267.7 5731.1 6274.9 6714.3 7314.5 7937.4
1910. 8 1887. 7 1963. 8 1961. 2 1951. 5 1984. 6 2025. 3 2063. 3 2142. 8 2216. 0 2348. 9 2418. 7 2502. 7 2534. 6 2625. 3 2717. 7 2831. 2 2882. 4 2987. 7 3084.8

31453.5

7. 78%

2.55«

.^J
0

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill (S)
Nominal

Real
NFV (9. 54% discount rate)

Customer Cost (M$>

Levelized Customer Cost (MS)

(30 years at a 954% discount rate)
NPV (9. 54% discount rate)

Energy Services Chaige (MS)
NPV (9. 54% discount rate)

45. 9 45. 7 48. 5 49. 5 50. 4 52. 3 55. 0 57. 7 61. 4 64. 9 70. 6 74. 5 79. 0 81. 9 87, 4 92. 6 98. 9 103. 2 110. 2 116.9

45.9 43.5 43.9 42.6 413 4U.8 40.8 40.8 41.2 41.5 42.9 43.1 43.5 42.9 43.6 43.9 44.6 44.3 45.0 45.5

5.04%
-0. 05%

1566. 3 l589, l 1710. 8 1767. 0 1807. 0 1882. 4 1969. 2 2061. 4 2196. 7 2335. 2 2545. 3 2690. 7 2860. 5 2981. 5 3183. 1 3401. 4 3658. 6 3841. 8 4100. 8 4361.0

1566. 3 1512. 0 1548, 8 1522. 1 1481. 0 1467. 9 1461. 0 1455. 3 1475. 6 1492. 4 1547. 8 1556. 8 1574. 7 1561. 7 1586. 4 1613. 0 1650. 7 1649. 2 1675. 0 1694.8

21425.5

2. 8 3. 3 3. 3 3. 2 4. 1 -1. 1 -5. 3 -5. 9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90. 9 120. 4 149.9

0.3 0.6 1.0 1.3 1.7 1.6 1. 1 0.5 0.0 -0.2 0.1 0.9 2.2 3.8 7.1 11.6 18.9 28.2 40.5 55,8
41.0

1. 0 3, 5 8.0 14. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226, 8 259. 4 291. 8 317. 5 322. 2 326. 3 326. 9 324.6

976^

Total Resource Cast (M$)

Nominal

Real

NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Ral
Average Growth

Nominal

Ral

1912. 2 1988. 1 2178. 2 2292. 7 2407. 0 25837 2789. 2 3007. 0 3300, 5 3605. 2 4029. 0 4377. 0 4775. 1 5102. 2 5566. 6 6060. 2 6616. 0 7068. 8 7681. 9 8317.7

19U.2 1891.7 1972.8 1974.9 1972.7 2014.8 2069.5 2122.8 2217.0 2304.1 2450.0 2532.5 2628.8 2672.5 2774.3 2873.7 2985. 1 3034.6 3137.8 3232.6
32470.8

8.04»
2. 80%

45. 9 45. 7 48. 5 49. 4 50. 3 52. 1 54. 7 57. 3 60. 7 64. 0 69. 4 73. 1 77. 3 80. 1 85. 3 90. 3 96. 0 99. 9 106. 3 112.5

45. 9 43. 4 43. 9 42. 6 41. 2 40, 6 40. 6 40. 4 4Q. 8 40. 9 42. 2 42. 3 42. 6 42. 0 42. 5 42. 8 43. 3 42. 9 43. 4 43.7

4. 83%

-0. 26%

Power Planning 4/22/92 9:48 AM page 1 sdc Key Outputs-MI f Ave Water 4/21



PacitiCorp Electric Operations
4/1 RIM - Medium High Forecast
Average Hydro Condllton

Average Megawatts

RequlrafTwnts
System Loads
Firm Sates

total

ReBourcee
Existing Geneialton
Ffrm Purchases
O. S. Lost Opportunities (1)
D.S. Opttons (1)
Average Water (1)
BPA Entitlemant (1)
Gwlhwmal-Pltot (1)
Wlnd-Pitot (1)
CoGen(l)
CoGen 1 (1)
Large CT(1)
Large CT (Z)
CoGentZ)
CoGen 1 (2)
Large CTCT
Wyodak 2 (1)
Larga CT (4)
Large CT (5)
Large CT(Ju|>(1)
Small CT(Jul)(1)
Large CC CT(1)
Large CC CT(Ju|»(1)
Medium CT(T|
Large CC CT
Large CC CT
Large CC CT(Jutl(
Small CT
Small CT
Hunter 4
Large CC CT (Jul)
Small CT
Small CT
Laiga CC CT

total

Balance

4/7/92 16:4

1.992 1.993 1.994 1.895 1.996 1.997 1,998 1,999 2.000 2,001 2,002 2,003 2,004 2.005 2.006 2,007 2,008 2.009 2,010 2.011

5,423 5. 610
1.094 9S5

5.792 5,978
1.000 1.004

6^180
1,028

6.366
1, 036

6, 557
1.038

6, 788
985

7.01 B
971

7.250
946

7,480
946

7,711
923

7. 931
826

8, 146
754

8.364
722

9. 604
635

8,814
635

9,020
591

9. 233 9^53
5B3 583

6.517 6.605 6.792 6.982 7,208 7.402 7.595 7, 773 7.983 8, 196 8.426 8,634 8. 757 8,900 9. 106 9.239 9.449 9.611 9, B16 10,036

6,072 6. 126
6)2 632
3 7

10 19
150 150

6.301 6.294
fi75 BBS

13 22
33 54

150 150

6,337
554

33
87

150

5

BO
85
31
31

6. 283
535
44

130
150
26

22
80
85
31
31
80
85
31

6,344
566
55

182
f50
65

38
80
85
31
31
80
B5
31

31

6. 280
558
67

233
150
65
45
42
80
65
31
31
ao
85
31

31
31

6, 355
556

78
283
(50
65
90
58
BO
85
31
31
90
85
31

31
31
16
4

6,316
551
90

32B
t50
65

135
73
BO
85
31
31
80
85
31

laz
3)
3)
31
8

6,357
553
101
371
150
65

135
B3
80
B5
31
31
80
85
31

192
31
31
31

8

175

6.296
542
113
411
}50
65

135
83
80
85
31
31
so
85
31

192
31
31
31

9

175
89
20

6.351
538
124
451
150
65

135
83
BO
85
31
31
80
85
31

1S2
31
31
31

a

175
175
20

6.282
54G
134
488
ISO
65

135
83
80
B5
31
31
80
85
31

192
31
31
31

8

175
175
20

175

6,355
479
144
515
150
65

135
83
80
85
31
31
so
B5
31

192
31
31
31

8

i 75
175
20

175
175

6. 316
480
154
531
150
65

135
83
80
85
31
31
BO
85
31

182
31
31
31

8

175
175

20
175
175
B8

6.357
474
163
547
150
65

135
83
80
95
31
31
80
as
31

192
31
31
31

8

175
175

20
175
175
175

8

6.847 6,834

330 329

7.171 7,201 7,383 7.614 7,854 7.926 8, 141 8,425 8,706 8,795 8,984 9, 139 9,363

379 219 185 212 259 152 152 229 280 161 227 239 257

9,439

199

9,603

154

6.296
474
173
561
150
65

135
83
80
85
31
31
80
85
31

192
31
31
31

B

175
175
20

175
175
175

8

B

300

9,865

254

6. 350
400
183
575
ISO
65

135
63
80
85
31
31
BO
85
31

182
31
31
31

8

175
175
20

175
175
175

8

8

300
B8

8

8

9.S73

t57

6^82
401
193
588
150
65

135
83
80
85
31
31
80
B5
31

182
31
31
31

8

175
175
20

175
175
175

B

8

300
175

a

8

175

10, 191

155

L&R-MHAveWat8r4ff 4/8/92 9;31 AM
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u

B.369 8,665 8,965 9,261 9, 557 3,841 10, 117 10,426 10,710 10.881 11,246 11,487 11,770
1,539 1,554 1^58 1.459 1^59 1.259 1. 151 1, 151 951 951 876 878 876

8.408 8.440 8.678 8,921 9.276 9.4B1 9.725 9.90B 10.218 10.424 10,720 11,016 11.100 11.268 11,577 11,661 1*,932 (2, 122 12,363 12,646

PacHiCorp Hactrte Operaltone
4/1 RIM - Medium High Forecast
Avwage Hydro Conditton

Summer Peak

RequlrementB
System Loads 6,588 6,627 7.06» 7,302 7, 562 7,802 fl,04B
Firm Sates 1.813 1,613 1,617 1.618 1,714 1,679 1,679

total

Resources
Existing Genaiatton 7^81 7.526 7.719 7.724 7,728 7,740 7.740 7.745 7,745 7.74S 7,745 7.745 7,745 7.745 7,745
Firm Purchassa 2,288 2,281 2,387 2,503 2, 329 2, 188 2. 156 2, 129 2, 138 2. 130 2, 137 2, 100 2. 101 2. 106 1, 990
D.S. Lost Opportunities (1) 3 7 1321 3243 5466 77 89 100 112 123 133 144
as. Optkma (1) 10 19 35 59 105 167 241 314 385 452 515 577 638 693 735
Average Water (1)
BPA Enttttoment (1}
Geothermat-PBOt (1) 50 100 150 ISO 150 150 150 150
Wtnd. Pltottl) 10 25 25 35 45 55 55 55 55 55
CoGan(t) 94949494949494&434a494
CoGen1(1) 100 100 100 100 100 100 100 100 100 100 100
Large CT(1) 156 156 156 156 156 156 156 156 156 156 156
Large CT (2) 156 156 156 156 156 156 156 156 156 156 156
CoGsn (2) 949494949494&494&4S4
CoGen 1 (2) 100 100 100 100 100 100 100 100 100 100
Larg«CT(3) 156 156 156 156 156 156 156 156 156 156
W»0dak 2 (1> 256 256 256 256 256 256
Large CT(4) 156 156 156 156 15S 156 156 156 156
Large CT(B) 156 156 156 156 156 156 156 156
LargeCT(Juli) (1) t56 156 156 156 156 156 156
SmallCT(Jiri)(1) 40 40 40 40 40 40 40
Large CC CT (1) 250 250 250 250 250
Large CC CT (Ju|> (1) 250 250 250 250
M»diumCT(l> 100 100 100 100
Larga CC CT 250 250
Large CC CT 250
Large CO CTfJuO
Small CT
SmattCT
Hunt8r4
Large CC CT (JuQ
Small CT
Small CT
Large CC CT

totaf

fleeerva Requlremant
Total Company Reeeive 1.300 1,300 1,300 1.300 1,376 1,431 1.482 1,513 1,523 1,601 1,641 1,656 1,693 1, 731 1,7$S 1,7GB

Balancs 81 93 176 86 48 102 21 75 102 206 212 286 238 354 193 448
(Reserve+BalancBl/RequlremBni 16% 17% 17% 16% 15% )S% 15% 16% 16% 17% 17% 18% 17% 18% 17% 19%

4^/92 16-A

7,745
2.045

155
758

150
55
94

100
156
156
94

100
156
256
156
156
156
40

250
250
100
2M
250
250

7,745
2,051

165
782

150
55
84

100
156
156
94

100
156
256
156
156
156
40

250
250
100
250
250
250

40
40

7,745
2,052

176
804

150
55
94

100
156
156
94

100
156
256
t56
156
156
40

250
250
100
250
250
250
40
40

400

7.745
1,902

186
825

150
55
94

100
156
156
94

100
156
256
156
156
156
40

250
250
100
250
250
250
40
40

400
250

40
40

7,745
1,904

197
845

150
55
94

100
156
156
34

100
156
256
15S
156
156
40

250
250
100
250
250
250

40
40

400
250
40
40

250

3. 783 9.833 1R1&4 10.307 10,700 11,014 11,229 11.497 11,844 12,231 12, 573 12. 958 13,031 13.352 13, 538 13,878 13,987 14,431 14.643 14.926

1.818 1.B7B 1, 0 1,965
24B 431 380 315
17% 19% 18% 18%

L&R-MHAve Waters 4/8^28:31 AM
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MWa Different Scale
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^ Co-Generation

Demand-Side

Purchased Power

PaciHCorp - RAMPP 2
Illustrative Plan

10% Less Thermal Resources

92 93 94 95 96 97 98 99 0 1 2
Years
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KEY OUTPUTS
30% Less Thermat

Sylem Laid (MWa)
Total Conservation

System Load net o< Conservation
Energy Sales after Conservation

Total Customera (000's)

Net Eledric Plant (Mt)
Net Conservation Assets

Genera) Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (miltfi/lcwh)

Nominal

Real
Average Growth

Nominal

Real

Average Custoiner Bill ($)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (M$)

Levelized Cuatomer Cost (M$)

(30 years at a 9£4% discount rate)
NPV (9. 54% discount rate)

Energy Services Chaige (M$)
NPV {9. 54% discount rate)

Total Resource Cost (M$»

Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1991 1992 1993 1994 1995

5200.0
4.5

S195.5
4749.7

5423.0
13.3

5409.7
4945.5

5610.0

26.4
5583.6
5104.5

5792.0
46.1

5745.9
5252.9

5W8.0
75.5

5902.5
5396.1

1996

6180.0
119.8

606(1.2
5540.3

1997 1WS 1999 2000 2001

6366.0 6557.0
173. 9 236.8

6192.1 6320.2
5660. 8 5777.9

6788.0

299.9
6488.1
5931.4

7018.0

3*1.0
6657.0

«085.8

7250.0

418.0
6832.0

6245.8

2001

7480.0

472.0
7008.0

6406.7

2003 2004 2005 2006 2007 2008 2009 2010

7711. 0 7931.0

524.1 575.2
7186.9 7355.8
«570.3 6724.7

8146.0
622.4

7523.6
6&78.1

8384.0
659.2

7724.8
7062.0

8604.0
684.6

7919.4
7239.9

8814.0

TlQ.l

8103,9

7408.6

9020.0

734.4
8285.6

7574.7

9233.0

758.0
8475.0

7747.8

1220 1^49 1^68 1^89 1318 1352 1386 1^& 1/452 1^485 1^18 1,554 1^89 1,623 1,655 1^85 1,715 1,748 1,784 1,820

5945.7
16.1

6537.3
50.8

6965,9
106.1

7424.5
185.7

7862.7
301.0

8370.1
455.6

9261. 8 10499.0

699. 7 981.5

11766.4
1264.9

12798.7
1530.3

13526.6

176A.8
14030,9

1981.9
14610.3 15254.4
2183^ 2372.8

1582B.6
2534.0

16398.2
2612.5

17146.6

260S.4

18042.5
2598.9

18684.2

2583.5
19008.3

2563.1

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5JQ% 5. 10% 5. 10% 5. 10% S.10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

1910, 8 1984. 6 2181. 0 2299. 4 2436. 3 2648. 2 2860. 3 3052. 1 3381. 3 3731. 2 4153. 5 4575. 9 4923. 9 5221. 5 5648. 4 6120. 6 6663. 7 7120. 7 7735. 7 8389.2

1910.8 1888.3 1974.5 1980.7 1996.8 2065.1 2122.3 2154.7 2271.2 2384.7 2525.7 2647.5 2710.7 2735.0 2815.1 2902.4 3006.6 3056.9 3159.7 3260.4
32987.2

8.10%
2. 85%

45. 9 45. 7 48, 8 50. 0 51. 5 54. 4 57. 7 60. 3 65. 1 69. 8 75. 9 81. 5 85. 6 88. 4 93. 7 98. 9 105. 1 109. 4 116. 6 123.6

45. 9 43. 5 44. 2 43. 0 42. 2 42. 4 42. 8 42A 43. 7 44. 6 46. 2 47. 2 47. 1 46. 3 46. 7 46. 9 47. 4 47. 0 47. 6 48.0

535%

0.24%

1566.3 1589.6 1720.1 17M.6 1848.9 1958.8 2063.4 2152.7 2328.4 2512.9 2736.9 2945.3 3098.2 3217.2 3413.2 3632.6 3885.3 4074,3 4336.9 4609.2
1566. 3 1512. 4 1557. 2 Z537. 2 1515. 3 1527. 5 1531. 0 . 1519. 7 1564. 0 1606. 0 1664. 3 1704. 1 1705. 6 1685. 2 1701. 1 1722. 6 1753. 0 1749. 1 1771. 4 1791.3

22406.4

2. 8 3. 3 3. 3 3. 2 4. 1 -1, 1 -5. 3 -5. 9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90. 9 120. 4 ^49.9

0.3 0, 6 1.0 1. 3 1.7 1.6 1, 1 0. 5 0. 0 -0. 2 0. 1 0. 9 2. 2 3. 8 7. 1 11. 6 18. 9 28. 2 40. 5 55.8

41.0

1.0 3. 5 8. 0 14. 6 24. 1 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317. 5 322, 2 326. 3 326. 9 324.6

97«.3

1912. 2 1988. 7 2190. 0 2315. 4 2462. 2 2687. 0 2919. 9 3136. 4 3491. 8 3869. 1 4319. 7 4772. 6 5152. 9 5484. 8 5947. 3 6449. 8 7004. 8 7475. 2 8103. 0 8769.6

1912. 2 1892. 2 1982. 7 1994. 4 2017. 9 2095. 3 2166. 5 2214. 2 2345, 4 2472. 8 2626. 8 2761. 3 2836. 8 2873. 0 2964. U 3058. 5 3160. 5 3209. 1 3309. 8 3408.2

34004.5

8.35%
3.09%

45. 9 45. 7 48. 7 49. 9 51. 4 54. 1 57. 3 59. 7 64. 2 68. 7 74. 4 79. 7 83. 4 86. 1 91. 2 96. 1 101. 7 105. 6 112. 2 118.6

45. 9 43. 5 44. 1 43. 0 42. 2 42. 2 42. 5 42. 2 43. 1 43. 9 45. 2 46. 1 45. 9 45. 1 45. 4 45. 6 45. 9 45. 3 45. 8 46.1

5.12%
0.02%

Power Phnning 4/22/92 9:54 AM <e1 sdc Key Outputs-MHThcrm-104/20
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PaclflCorp Electrte Opwaliona
4/1 HIM - Medkjm High Forecast
10% Less Thermal

Avaraae Meaawatts

Raquiremente
System Loads
Firm Satea

total

Reeourcw
Existing Gsoeratton
Firm Pureftasea
D. S. Lost Opportunities (1)
D.S. Optbro (1)
CoGsn(l)
BPA Entittamant (t)
Geolhennal-Plot(l)
Wlnd-Pltot (1)
Loss of Theimal (1)
CoGen(2)
CoGen 1 (1)
CoGen1{2)
LargsCCCT(Q
Large CC CT (2)
Large CC CT (31>
Wyo<tak2(l)
Hunter 4(1)
Large CC CT(4)
Medium CT(JuUO)
LafgsCTp)
Large CT(Jul)(1)
Medium CT(1)
Small CTyul)(1)
Large CC CT(Jul)(1)
Large CC CT
Large CC CT
Large CC CT<JuO
Small CT
Small CT
Small CT
Large CC CT
Small CT
Small CT(Jut)
Small CT (Jul)
Medium CTtJul)
Large CC CT
Large CT
Larga CC CT
Medium CC CT

total

Balance

WiQS. 14^6

1^ 1393 t9S4 1995 J 996 1331 1998 19  gOOO 2B11 2002 2p03 2QQi 2005 2QQg 2007 £009 2003 ZQlfl 2fiU

5.423
1.0W

5,610
995

5.782
1,000

5,978
1,004

6. 180
1, 028

6,366
1,036

6. 557
1.03B

6, 788
985

7.018
971

7.250
94®

7,480
946

7, 711
923

7.931
826

8, 146
754

8,384
722

8.604
635

8, 8U
635

9,020
591

9.233 3.453
5B3 583

6,517 6,605 6,793 6.982 7,208 7.402 7,595 7,773 7.989 8,196 8,426 8.634 8,757 8,900 9.106 9,238 9.449 9,611 9.816 10,036

ft072 6J26
612 632
3 7

10 19

-57

6.301
675

13
33
BO

. 115

6.294
682

22
54
80

-173
80
85
B5

6,337
554

33
87
80

5

-231
BO
85
B5

175
175

6,283
535

44
130

80
26

22
. 289

BO
65
85

175
175
175

6. 344
566

55
182
80
6S

38
-348

BO
85
85

175
17S
175

6,280
558

67
233

BO
65
45
42

-406
80
85
85

175
175
175

175
10

6,355
556

78
283

80
65
90
58

-464
BO
fl5
85

175
175
175

175
20
31
16
20
4

6.316
551

90
328

80
65

135
73

^22
80
S5
85

175
175
175
192

175
20
31
31
20
8

6.357
553
101
371

80
65

135
83

-580
80
85
85

175
175
175
192
300
176
20
31
31
20
8

6,296
542
113
411

BO
65

135
83

-580
80
85
85

175
175
175
192
300
175
20
31
31
20
8

8.351
538
124
451

80
6S

135
83

.580
80
85
85

175
175
175
192
300
175
20
31
31
20
8

175

6, 282
540
134
488

80
65

135
83

-5SO
80
85
85

175
175
175
192
300
175
20
31
31
20
8

175
175

6. 355
479
144
515
80
6S

135
83

.580
BO
85
B5

175
175
175
192
300
175
20
31
31
20
8

175
175
175

6, 316
480
154
531

80
65

135
B3

-5fl0
80
85
B5

175
175
175
ise
300
175
20
31
31
20

a

175
175
175
88

6,357
474
163
547

80
65

135
83

-580
BO
85
B5

175
175
175
192
300
175
20
31
31
20

8

175
175
175
175

6.687 6, 727

180 122

6.987

194

7,208 7.465 7,606

226 257 204

7,757 7. 924 8, U2 8.389 8. 717

161 151 153 172 290

8, 785

151

8,974 9, 130 9,353

217 230 247

9,429 9,601

190 152

6.296
474
173
561

80
65

135
83

-sao
80
85
85

175
175
175
192
300
175
20
31
31
20

8

175
175
175
175

8

8

a

175
a

4

4

10

9, 765

153

6.350
400
183
575
80
65

135
83

-580
80
85
85

175
f75
175
192
300
175
20
31
3t
20
8

175
175
175
175

s

8

8

175
8

8

a

20
175

31

6, 282
401
193
588
80
65

135
83

-sso
80
85
B5

175
175
175
192
300
175
20
31
31
20

8

175
175
175
175

B

8

8

175
8

s

8

20
175

31
175
64

9,992 10. 188

176 152

L&R-MHThermal-104^ 4/8/92 9:29 AM
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PacBtCorp Electrte Operations
4/1 RtM - Medium High Forecast
10% Lees Thermal

Winter Peak

Requirements
System Loads
Firm Sates

total

Reeources
Existing Generatton
Finn Purcha&aa
D.S. Lost Opportunities (1)
D. S. Opttonsfl)
CoGonp)
BPAEnilttementfl)
Geothermal-PBot (1)
Wlnd-Pltot (1)
Loss 01 ThBnnal fl)
CoGen(2)
CoGen 1 (l)
CoGenl (2)
Large CC CT(1)
Laige CC CT (2)
Large CC CT (3)
Wyodak 2 (1)
Hunter 4(1)
Lai8»CCCTt4)
MedhJmCT(Jut)(l)
Large CT (It
Large CT(Jul)(1)
Medium CT(1)
Small CT(Jul)(1)
Large CC CT(JuOtl)
Larga CC CT
t-aige CC CT
L2ugBCCCT(Jut>
Small CT
Small CT
Small CT
Larga OC CT
SmallCT
Small CT (Jul)
Small CT(Jijl)
Medium CT(Jul)
LeugaCCCT
Large CT
Laiga CC CT
Medkjm CC CT

total

Reeerva Fiequirament
Total Company Resen/e

Balanca
(Reserva+ 8alance)/Requirement

4/7/92 14£6

1SS2 1993 1994 199S 1996 1992 1938 1S93 2000 2001 2002 2003 2P04 2005 20Q6 2002 2008 3009 2Q-(Q £011

7.055
1, 277

7,299 7,537 7,786 B.056 8,305 &.55B B,867 S. 171 9,479 9,785 10,093 10.3B5 10.672 10, &86 11,277 11. 555 11.829 12. 113 12.405
1,253 1. 253 1,257 1, 159 1, 159 1. 159 1. 159 1, 109 1, 109 1. 109 1. 109 909 809 801 601 601 601 526 526

8,332 8.552 8.780 9,043 fl.215 9.464 9.717 10,026 10,280 10,588 10.8&4 11,202 11.294 11.481 11.7B7 11.878 12. 156 12.430 12.639 12.931

7. 234
2.229

4

12

7, 506
2.323

9

24

7.683
2.422

18
44
34

7. 746
2,538

30
74
94

94
100
100

7, 750
2,443

46
130
34

94
100
100
250
250

7. 754
2.323

G2
204

94

16

94
100
100
25Q
250
250

7,766
2, 554

76
294

&4
164

39

34
100
100
2SO
250
250

7. 771
2,559

95
383

&4
164

50
39

94
100

, 100
250
250
250

250

7, 776
2,526

113
4sa

94
164
100
55

94
100
100
250
250
250

250
100
156

100

7, 776
2.518

130
545

94
164
150
71

94
100
100
250
250
250
256

250
100
156
156
100
40

7, 776
2, 526

148
616

94
164
150
87

&4
1C»
100
250
250
25Q
256
400
250
100
156
156
100
40

7. 776
2, 524

165
884

34
164
150
87

34
100
100
250
250
250
256
400
250
100
156
156
100
40

7,776
2,488

181
751

94
164.
150
87

94
100
100
250
250
250
256
400
250
100
156
156
100
40

250

7, 776
2,493

198
fi12
94

164
150
87

84
100
100
250
250
250
256
400
250
100
156
156
100
40

2&Q
250

7, 776
2,364

214
856

94
164
150
87

84
100
100
250
250
250
256
400
250
100
156
156
100
40

250
250
250

7,776
2.382

229
883

&4
16A
15D
a?

94
100
100
250
250
250
256
400
250
100
156
1&6
100
40

250
250
250

7,776
2,338

245
909
94

154
150
B7

34
100
100
250
250
250
256
400
250
100
156
156
100
40

250
250
250
250
40
40
40

7,776
2.339

261
933

84
164
150
87

34
100
100
250
250
2SO
256
400
2&0
100
156
156
100
40

250
250
£50
250
40
40
40

250
40

7,776
2, 173

278
955

84
164
150
87

94
100
100
250
250
250
256
40Q
250
100
156
156
100
40

250
250
250
250
40
40
40

250
40
40
40

100
250
156

7,776
2, 191

294
977

94
164
150
67

94
100
100
250
250
250
256
400
250
100
156
156
100
40

250
250
250
250
40
40
40

250
40
40
40

100
250
156
250
128

9,479 9,865 10.261 10. 777 11. 257 11,497 12.034 12.451 12, 947 13, 551 14. 063 14, 146 14,443 14, 775 14. 957 15. 017 15. 3S5 15. 716 16, 175 16.609

1, 300
-1&3
14%

1.300
13

15%

1.314
157

17%

1,358
376
19%

1,433
609

22%

1,473
560

21%

1. 501
B16

24%

1,546
B79

24%

1. 610
1,057
26%

1,687
1, 275
28%

1, 750
1.420
29%

1. 750
1, 194
26%

1.7B7
1. 362
28%

1,825
1,470
29%

1.S62
1.308
27%

1,B62
1. 277
26%

1.918
1. 311
27%

1,961
1. 325
26%

2,049 2, 106
1,487 1,573
28% 28%

L&R. MHThormal-'t04ff ^ai929-.29AM
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PaclllCorp Etoctrto Oparatlons
4/1 HIM - Medium High Forecast
ia% Less Thannat

Summer Peak

Requlrsmorto
System Loade
Firm Sales

total

Reeourcee
Existing Generalion
Firm Purchases

D.S. Lost Opportunities (1)
D. S. Opttona (1)
CoGsn(l)
BPAEntNleinant(1}
Geothermal-PBot(l)
Wind-Pltot(l)
Loss of Thomnal (1)
CoGen(Z)
CoGen 1 (1)
CoGen 1 (2)
Large CC CT(1)
Large CC CT (2)
Large CC GT (3)
Wyodak 2 (1)
Hunter 4(1)
Large CC CT(4)
Medium CT(Ju|)(1)
Large CT |1|
Larg9CT(Ju|K1|
Medium CT{1»
Small CT (Jul) (1)
Large CC CT(JuD(1)
Large CC CT
Large CC CT
Large CC CT (Jul)
SmailCT
Small CT
Small CT
Large CC CT
Small CT
Small CT (Jul)
Small CT(Jul)
Medium CTfJul)
Large CC CT
Large CT
Larga CC CT
Medium CC CT

total

4/7/82 14-26

jaga iaaa UM isas i<ae ina? usa uaa aiafl am 21202 zaa am saca znes znsz esna zana saifl isiu

6.589 6.827 7.061 7,302
1.813 1.613 1,617 1.619

7,562
1,714

7, 802
1,679

8.046
1.679

8,369 8.665
1, 539 1,554

8,965
1.459

9,261
1,459

9. 557 9.841 10. 117 10,426 10,710 10,981 11.246 11.487 11. 770
1.459 1.259 1, 151 1, 151 961 951 876 876 876

B<402 8,440 8. 678 8,821 8,276 9.481 9,725 9, 808 10,219 10/U4 10,720 11, 016 11, 100 11, 268 11, 577 11.661 11,932 12, 122 12.363 12, 646

7.481 7,526 7,719 7.724
2.289 2,281 2.387 2,503

3 7 13 21
10 19 35 59

94 94

94
100
100

7, 72B
2, 329

32
105
94

94
100
100
250
250

7. 740
2, 198

43
167
94

10

94
100
100
250
250
250

7.740
2, 156

54
241
94

25

94
100
100
250
250
250

7,745
2, 129

66
314

94

50
25

84
100
100
250
250
250

250
100

7.745
2, 138

77
385

94

100
35

&4
100
100
250
250
250

250
100
156
156
100
40

7,745
2. 130

89
452
9*

150
45

94
100
100
250
250
250
256

250
100
156
ise
100
40

7.745
2, 137

100
515
94

150
55

84
100
100
250
250
250
256
400
250
100
156
156
100
40

7,745
2. 100

112
577

94

150
55

94
100
100
250
250
250
256
400
250
100
156
156
100
40

250

7.745
2. 101

123
638
94

150
55

94
100
100
250
250
250
256
400
2SO
100
156
156
100
40

250

7.745
2, 106

133
693

84

150
55

84
100
100
250
250
250
256
400
250
100
156
156
100
40

250
250

7,745
1,990

144
735
94

150
55

94
100
10G
250
250
250
256
400
250
100
156
156
100
40

250
250
250

7.745
2,045

155
758

94

150
55

94
100
100
250
250
250
256
400
250
100
156
ise
100
40

250
250
2SO
250

7, 745
2.051

165
782
94

150
55

94
100
100
250
250
250
256
400
250
100
156
156
100
40

250
250
250
250
40
40
40

7,745
2,052

176
B04

94

150
55

94
100
100
250
250
250
256
400
250
100
156
156
100
40

250
250
250
250

40
40
40

250
40
40
40

100

7,745
1.902

186
825
94

150
55

94
100
100
250
250
2M
256
400
250
100
156
156
100
40

250
250
250
250
40
40
40

250
40
40
40

100
250
156

7,745
1. 904

197
845

94

150
55

94
100
100
250
250
250
256
400
250
100
156
156
100
40

250
250
250
250

40
40
40

250
40
40
40

100
250
156
250
128

9.783 9.833 10.248 10,695 11,082 11,296 11,355 11.817. 12,420 12,807 13,239 13, 584 13.657 13,978 14, 164 14.504 14,663 15. 167 15,455 15,866

Reserve Requitamont
1.300 1,300 1,314 1.358 1.433 1.473 1.501 1, 546 ),610 1.687 1,750 1.750 1.787 1,825 1.862 1.882 1.818 1.96] 2.043 2. 106

Balance ' ' 91 93 256 416 373 342 129 362 592 695 829 819 770 886 725 980 814 1.084 1,043 1. 1U
IRaurVtBalanc. Xl.qulram. m 16% 17% 18% 2B% 19% 18-A 17% W/. 22% 23% 24'K, 23% 23% 24% <2% 24% 23% 25» 2S% 25%

L&R-MH Thermal-10 4ff
4/8^2 9:29 AM
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KEY OUTPUTS

Medium Low Forecast / Law Actual

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customcts (OOO's)

Net Electric Plant (M$)

Net CoBsefvatton Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (milWkwh)

Nominal

Real
Average Growth

Nominal

Re«l

Average Customer Bill ($)
Nominal

Rail
NFV (9. 54% discount rate)

Customer Cost (M$)

Levelized Customer Coat (M$)

f30 years at a 9^4% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (M$)
NPV (9. 54% discount rate)

Total "Resouree Cost (M$)

Nominal

Real
NPV 0, 54% discount rate)

Average Growth
Nominal

Real
Milk / KWh

Nominal

Iteil
Average Growth

Nominal

Ral

1991 1992 1993 199* 1995 1996 1997 199& 1999 2&00 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5200.0
4.5

5195.5
4749.7

5075.0

9.3
5065.7
4631.1

5099.9

U.5
5083.4

VAT1

5125.4
25.7

5099.7

4662.1

5151.0

35.7

5115.3
4676.4

5177.3

46.8

5130.5

4690.3

5202.6

58.5
5144.2
4702.8

5228.7

114.5

5114.2
4675.4

5254,8

M«,S
5108.3

4670.0

5281.6

1793
5102.4
4664.6

5307.5

212.8

5094.7
4657.6

5334.0

247.0

5U87.0
4650.6

5360.7

280.9
5079.8

4643,9

538$.l

314.0
5074.1
4638.7

5414.4
342.5

5071.9
4636.8

5441.5
36«.l

5075.4

4640.0

5468.7

383.0

5085.7
4649.3

5496.6

397.5

5099.1

4661.6

5523.5
410.7

5112.8

4674.1

5551.1
423.3

5127.9
4687.9

1,198 1^00 1^11 1^19 1^22 1^28 1,236 1^43 1,250 1^55 1^60 1^68 1^75 1,283 1,292 1^99 1^08 1318 1^30 1342

5941.6
11.9

6486.7
40.4

6732.8
79.2

6906.9

131.7
7072,2

194.2

7302.8
272.1

7521.0
321.7

7742.3
3733

7914.9
429.1

8115.5
501.4

8359.1
604.6

8«54.7
746.5

8972.6
897.0

9314.2

1056.3

9674.6
1218.9

10043.6

1374.2
10432.8
1532.3

10837.9
1687.8

11262.9
1843.1

11704.5

1994.2

5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5. 10% 5. 10% 5.10% 5. 10% 5.10% 5. 10% 5.10% 5.10% 5. 10% 5.10%

1910.0 1930.5 2098.8 2180.0 2245.5 2166.9 2357.4 2409.7 2539.1 2619A 2713.8 2808.6 2921.3 3BS3.6 3201.4 3362.1 3534.U 3683.4 3875.1 4C64.4
1910.0 1836.8 1900.0 1877.8 1840.4 1767.7 1749.1 1701.2 1705.5 1674.2 1650.3 1625.0 1608.2 1599.5 1595.5 1594,3 1594.5 1581.3 1582.8 1579.6

23955.6

4. 05%

-0. 99%

45.9 47.5 51.6 53.4 54.8 55.0 57.2 58,8 62.1 639  .5 WS 71.8 74.9 78.8 82.7 86.8 90.0 94.6 99.0
45.9 45.2 46.7 46.0 44,9 42.9 42.5 41,5 41.7 40.9 40.4 39.9 39.5 39.3 39.3 39.2 39.2 38.6 38.7 38.5

4.13%

-0.93%

1594.5 1609,0 1732.6 1788.8 1837.5 1845.5 1907.0 1938.6 2032.0 2087.9 2154.0 2215.1 2291.0 2379.3 2477.9 2588.4 2702.0 2794.6 2912.9 3029.6
1594.5 1530,9 1568.5 1540.8 1506.0 1439.2 1415.0 1368.6 1364.9 1334.4 1309.9 1281.6 1261.2 1246.3 1234.9 1227.4 1219.1 1199.7 1-189.8 1177.4

19192.8

2.8 2.6 3.2 3.6 3.8 1.8 1.9 1.8 2.1 2.0 2.5 3.3 3.6 4.3 9.5 16.7 34.2 48.2 70.8 86.2

0.3 0.5 0.9 1,2 1.6 1.8 2.0 2.2 2.4 2.6 2.9 3.2 3.6 4.0 5.0 6.7 10.2 15.1 22.3 31.1
32.6

1.1 2.5 5.2 9.2 14,2 20.7 25.6 30.9 37.0 45,1 M.8 73.0 91.2 111.2 133.0 154.9 164.2 172.1 178.7 183.4
439.3

1911.4 1933. 5 2104.9 2190.4 2261.4 2289.4 2384,9 2442.8 2578.5 2667.3 2773.5 2884.8 3016.0 3168.8 3339.4 3523.6 3708.4 387t). & 4076.1 4278.9
1911. 4 1839. 6 1905. 5 1886. 8 1853. 4 1785, 3 1769. 5 1724. 6 1732. 0 1704. 7 1686. 6 1669. 1 1660. 4 1659. 8 1664. 3 1670. 9 1673. 2 1661, 6 1664. 9 1662.9

24427.4

4. 33%

-0. 73%

45.9 47.4 51,5 53.4 54.8 55. 1 57.2 58.3 61.3 62.9 65.3 67. 5 70S 73.2 77.0 &U.9 84.7 87.7 92. 1 96.2
45. 9 45. 1 46. 7 46. 0 44. 9 42. 9 42. 5 41. 2 41. 2 40. 2 39. 7 39. 1 3B. 7 39. 4 38. 4 38. 3 38. 2 37. 6 37. 6 37.4

3. 97%

-1, 07%

Power Planning 5/6/92 7:51 AM page I sdc Key Outputs-M[.c/l^ 5/5



PacitiCofp Elactrlc Operations
4/1 RIM . Madlum Low ForecaBt
Madlum Low ForscastfLow Aduate

AvQraae Meaaiaatts

RsquwmentG
System Loads
Finn Sales

total

Resources
ExiBting Generation
Firm Purchases
D.S. LostOppartunrties (1)
D.S. Options (1)
BPA Entitlement (1)
Geothermal-P(tot(T)
Wind-Pilol(l)

total

Balance

s/srae 8:39

.
1332 -ISaa 1994 .1335 1?96 ISSZ ISSfi 1999 2QQQ 2QQ1 2CQ2 2QQ2 2QQ& 2205 22QS 2QOZ 2QQ& 2008 2fllfl 20U

5,075 5, 100 5, 125 5. 151 5. 177
1.094. 995 1,000 1,004 1,028

5,203
1,036

5.229
1.038

5.255
985

5,262
971

5.307
946

5,334
946

5,361
923

5.3B6
B26

5.4 M
754

5,441
722

5.469
635

5,497
635

5, 524
591

5,551
583

5, 575
583

6, ieS 6, 095 6, 126 6, 1&5 6,205 6.239 6,267 6.240 6,253 6.254 6,280 6.284 6214 6, 168 6, 164 6. 104 6.132 6. 115 6, 134 6, 162

6.072 6. 126 6,301 6.294 6,337
612 632 575 632 554

2 4 B 13 1B
? 12 17 23 29

6,693 6,774 7.001 7.012 6, ft43

524 679 875 656 738

6, 283
535

23
36
26

15

6. 917

679

6,344
see

24
91
65
11
15

7, 115

849

6,280
558

2&
119
65
45
15

7, 109

869

6.355
556

32
147
65
45
15

7.216

963

6,316
551

37
176
65
45
15

7,205

9S1

6.357
553

41
206

65
45
15

7,281

1,001

6,296
542
45

236
65
45
15

7,243

960

6.35T
538
49

265
65
45
15

7.327

1,113

6.282
540

54
289

65
45
15

7,289

1, 121

6,355
478

56
308

65
45
t5

7.324

1. 1S1

6^ IS
480
fi2

321
65
45
IS

7,304

1^00

S.357
474

66
332

65
45
t5

7.354

1^22

6, 396
474

70
341

65
45
15

7,305

1, 181

6,350
400

7*
349

65
45
15

7,298

f. 164

6,262
401

78
357

65
45
15

7.242

1,08)

00
u

L&R-ML6fLa5/5 5/M2 636 PM



PacBICofp Electric Operations
4f1 RIM - Medium Low Forscast
Medium Low Forecast/Low Actuals

5/5f92 8:39

^332 1?S3 1SS4 19?& .ISgS 13S2 laSfi 1399 20p0 2QD1 2QQ2 2QS3 2QQ4 £CQ5 2QQ£ ?QO; 200B 2QQ3 2(UO 2011

Requirements
System Loade
Firm Sales

total

RQSOUTCSB
Exisiing Generatun
Firm Purchasas
D. S. LostQpportunilies(iy
O. S. Gptuns ())
BPAEntitiement(l)
Geathermal-Piot(l)
Wind-PioI(l)

total

Resene flequifement
TotaJ Company Reserve

Balance

(Reserve+Balancet/Requiremsnt

6,587
1, 277

7.234
2, 229

2

9

6.620 6,653 6,666 6,720 6,753 6,787 6, 621 6.S55 6.8B9 6,324
1. 253 1,253 1, 257 1. 159 1, 169 1. 159 1. 159 1, 109 1.W9 1. 109

6,958 6,993 7,Ge8 7,063
1,109 909 809 801

7.099
eoi

7, 134 7. 170 7,206
601 601 526

7. 508
2,323

6

16

7.683
2.422

12
24

7, 746
2, 538

18
33

7,750
2.443

25
44

7,754
2, 323

32
57

16

7.76G
2. 554

33
148
164

16

7. 771
2, 559

40
196
1B4
50
16

7,776
2, 526

47
245
164

GO
16

7.776
2,518

53
295
164
50
16

7,776
2, 526

60
347
164
50
16

7,776
2. 524

66
399
164
50
16

7.776
2,4fl8

73
448
164
50
16

7.776
2,493

79
489
164
50
16

7.776
2^64

86
521
164
50
16

7,776
2^82

92
S42
164
50
16

7,776
2.338

99
559
16d
50
16

7. 776
2.333

106
574
164

50
16

7, 776
2,173

113
588
164
50
16

7,242
526

7,864 7,873 7,906 7.943 7.678 7,312 7,fl46 7.9BO 7,964 7.93B 8.033 8,067 7.902 7.837 7.864 7.700 7.735 7.771 7.732 7.768

7, 776
2, 191

119
601
l&t

50
16

9,474 9.852 10, U1 10.335 10,263 10. 181 10.6B1 10,796 10.B23 10.872 10.909 10,995 11.014 11.066 10.977 11.023 11.002 11,025 10.880 10.917

1,300 1.300 1,300 1,300 1,300 1,302 -1,327 1,334 1,334 1,334 1,334 1.334 1.334 1.334 1.334 1.334 1.334
310 679 935 1 . 092 1, 064 967 1, 408 1 , 482 1, 524 1, 539 1, 572 1, 593 1 , 778 1, 895 1. 778 1^88 1533

20% 25y» 28% 30% 30% 29% 34% 35% 36% 36% 36% 36% 39% 41% 40% 43% 42%

1,334 1,334 1,334
1,SZO 1,B14 1,81^
42% 41% 41%

00
*-

LAR-MLa'LaS/5 2- 5/5^2 6:26 PM
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PacifiCarp Electric Operations
4/1 RIM - Medium Low Forecast
Medium Low Forecast/Low Actuate

Summer Paak

Requirements
System Loads
Firm Sales

total

Resources
Existing Qeneratnn
Rrm Purchases
D. S. Lost Opportunities (1)
D. S. Optnns(l)
BPAEfitJttomant(l)
Gaothermal-Pifot(l)
Wind-Piot (1)

total

Reserve Rsqulrement
Total Company Reserve

Balance

(Reserve+ Balance)/Req u ireman t

JSS2 .1333 JJSd .1335 1996 1997 1998

6.140
1.813

7,481
2,289

2

7

9,779

1, 300
526

23%

6, 171
». 613

6,202 6.233
1,617 1.619

6. 264
1,714

6,295
1.679

7.953 7, 784 7, 819 7.852 7. 978 7.974

7, 526 7, 719
2, 281 2. 387
4 8

12 18

7.724
2,503

13
25

7,728
2,329

18
35

7, 740
2. 198

22
46

6.327
1,679

B.006

7,740
2, 156

23
120

19Q9

6,359
1. 539

7,897

7. 745
2, 129

28
158

50
10

7. 745
2, 138

32
197

50
10

5/5/92

6,390 6.422 6,454
1, 554 1,459 1.459

6,486
1,459

6.519
1,259

6,551
1,151

6.584
1. 151

6,617
951

6,650
951

6,683
876

7.745
2. 130

37
236

50
10

7, 745
2, 137

41
277

50
10

7. 745
2,100

45
318

50
10

50
10

50
10

50
10

50
10

50
10

50
10

50
10

1,300 1,300
739 1,014

26% 30%

1,300
1, 113
31%

f.300
832

27%

1, 302
739

26%

8:39

2SSS1 2BQ1 2022 £002 200^ £QQS 2QQfi 2QQZ 2213 2009 2flU 2011

6.717 6,750
876 876

7.944 7.B81 7.813 7, 845 7.778 7, 702 7,735 7.568 7,601 7.559 7.583 7.626

7.745 7,745 7,745 7.745 7.745 7,745 7.745 7. 745
2,101 2,106 1.990 2,045 2,051 2,052 1.902 1 .904

50 54 58 6367 72 76 80
358 393 421 439 454 467 479 491

10 10

8.823 10. 132 10.2»5 W, 109 W.OIS 10,049 10, 119 1D. 171 10.208 10.260 10, 267 10.313 10.367 10, 274 10,351 10.376 10.3SS 10^82 10.278

1. 327 1.3S4 1, 334 1.334 1, 334 1, 334 1,334 1, 334 1.334 1.334 1, 334 1.334 1.334 1. 334
_7]7 887 893 9B3 1,012 888 1.201 1.321 1.204 1.449 1,441 1.501 1^35 1J18
2BX. 28% 28% 30% 30-/. za-A 33% 34% 33% 37% 37% 3>% 36% 35%

L&R-MLa'La&'S
&f5^2 6:26 PM
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KEY OUTPUTS

Med-High forecast, Med-Law Actuals

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Ciutamera (OOO's)

Net Eledric Plant (M»)
Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NFV (9. 54% discount rate)

Average Growth
Nominal

Real

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5200.0 5182.5 5270.1 5359.7 5450.8 5544.1 5637.7 5733.5 5825.2 5918.9 6012.9 6109.0 6206.7 6306.5 6406.7 6509.1 6613.2 6719.6 6826.3 6935.4
4.5 9.9 20.7 35.5 55.5 82.8 115.9 178.7 226.6 272.9 316.1 356.9 396.3 435.0 470.6 498.3 517. 1 535.9 553.8 571.2

5195.5 5172.7 5249.4 5324.2 5395.3 5461.3 5521.9 5554.9 5598.6 5646.0 5696.8 5752.1 5810.3 5871.6 5936.1  10.9 6096.1 6183.7 6272.5 6364.2
47497 4728.9 4799.0 4867.4 4932.4 4992.7 5048.1 50783 5118.2 5161.6 5208.0 5258.6 5311.8 5367.8 5426.8 5495.1 5573.0 5653,1 5734.3 5818.2

U07 1,218 1^40 1,159 1^74 1^90 1^09 1327 1344 1361 1377 1397 1416 1/137 1,458 1/178 1,500 1524 1^51 1, 576

5944. 2 M84. 6 6745. 4 6937. 8 7140. 8 7474. 3 7910. 3 8332. 9 8922. 7 9560. 1 10404. 1 11256. 5 11955. 6 12525. 4 12813. 9 130703 13285. 7 13490. 5 13705. 9 13937.8
14.5 38.3 91.8 162.7 252.7 363.9 511.8 693.0 887.7 1086.8 1288.8 1491.3 1685.9 1868.7 2008.8 2097.5 2124.4 2118.2 2098.2 2069.5

5.10% 5.10% 5.10% 5.10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5.10* 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10%

1911.1 1947.3 2130.6 2228.3 2306.0 2361.3 2475.8 2606.1 2784.6 2951.7 3112.9 3276.6 3585.6 3784.8 4166.2 4386.3 4622.7 4838.4 5091.9 5360.5
1911. 1 1852. 8 1928. 8 1919. 4 1889. 9 1841. 3 1837. 0 1839. 8 1870. 4 1886. 5 1892. 9 1895. 8 1973. 9 1982. 5 2076. 4 2080. 0 2085. 7 2077. 1 2079. 9 2083.3

26847.3

5.58%
0. 46%

00
00

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Custoiner Bill ($)
Nominal

Real
NFV (9. 54% discount rate)

45. 9 46. 9 50.7 52. 3 53. 4 53. 8 5«.» 58.6 62. 1 65. 1 68.2 71. 1 77. 1 80. 3 87. 6 91. 1 94. 7 97. 4 101. 4 105.2
45.9 44. 6 45. 9 45. 0 43. 7 42. 0 41. 5 41.4 41. 7 41. 6 41. 5 41.2 42. 4 42. 0 43. 7 43. 2 42. 7 41. 8 41.4 40.9

4. 46%

-0, 61%

1584. 0 1598. 4 1718, 1 1769. 8 1810. 5 1830. 2 1891. 8 1964. 6 2071. 6 2169. 6 2260. 3 2345. 3 2531. 9 2634. 2 2857. 3 2967. 9 3081. 4 3174. 8 3284. 1 3401.5
1584. 0 1520. 8 1555. 4 1524. 4 1483. 8 1427. 2 1403. 6 1387. 0 1391. 5 1386. 6 1374. 5 1356. 9 1393. 8 1379. 8 1424. 0 1407. 4 1390. 3 1362. 9 1341. 4 1322.0

19936.3

Customer Cost (M$)

Levelized Customer Cost (M$)

(30 years at a 954% discount rate)
NPV (9. 54% discount rate)

2'8 2'8 3.6 4.2 <.8 31 3.2 3.6 3.3 1.9 0.9 -0.8 -1.2 -0.2 9.4 17.0 37. 8 60.2 102.6 129.1

a3 °6 0.9 1< 1.8 2.2 2. 5 2.9 3. 2 3.4 3. 5 3.4 3.3 3, 2 4. 2 5.9 9. 8 15.9 26. 4 39.6
36.5

Energy Senricca Charge (M$)
NPV (9. 54% discount rate)

0.9 2.4 6.4 11.9 19.5 29.0 43.3 61.7 82.2 104.0 126,9 150.8 175.2 200.7 225.7 247.9 251.3 249.8 247.7 243.4
748.0

Total Resource Cost (M$)

Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1912. 2 1950. 2 2137. 9 2241. 6 2327. 4 2392. 5 2521. 6 2670. 6 2870. 0 3059. 1 3243. 3 3430. 7 3764. 1 3988. 7 4396. 2 4640. 1 4883. 7 5104. 2 5366. 0 5643.5
1912.2 1855.6 1935.5 1930.9 1907.5 18«5.7 1870.9 1885.4 1927.8 1955.1 1972.2 1985.0 2072,2 2089.3 2191.0 2200.3 2203.5 2191.2 2191.8 2193.3

27631.8

5. 86%

0. 72%

45.9 46. 9 50.7 52. 2 53. 3 53. 7 55. 9 58.2 61.5 64. 4 67.4 70. 1 75. 7 78. 8 85. 7 89.0 92. 2 94. 6 98.2 1016
45. 9 44. 6 45. 9 45. 0 43. 7 41.9 41. 4 41. 1 41. 3 41. 1 41. 0 4B. 6 41. 7 41. 3- 42. 7 42. 2 41. 6 4U. 6 4U. 1 39.5

4. 27%

-0. 79%

Power Planning 5/6/92 7:53 AM page 1 s(ic KcyOutputs-Mllc/Mf^S/S



PaciliCorp Etecttlc Operations
4/1 RtM - Medium High Forecast
Medium High Forecast/Medium Law Actual

Average Meaawatts

RequirementG
System Loads
Fiim Salas

total

Resou/ces
Existing Gsneraiiton
Firm Purchases

D. S. Lost Opportunities (1)
D.S. Options (1>
BPAEntitlement(l)
Geothennal-Pitot (U
Wind-Pilot (I)
CoGen (1)
CoGw>(2)
Large CT (1)
Wyodak2(1)
Hunter 4(1)
Wind (1)C

total

Balance

5/5/92 92

1992 19^3 1994 13^ _-|996 1997 jaM . 1332 2021; 2QB1 2002 2QflS 2QQ1 20^ 22QS 2002 zaoa. auo £2u

5, 183
1,094

5. 270
995

5. 360
1,000

5,451
1,004

5, 544
1,028

5,638
1,036

5,734
t,03fl

5.S25
985

5.919
97)

6,013
946

6, 109
&46

G.207
S23

6.307
826

6,407
754

6, 509
722

6,613
635

6, 720
635

6, 826
591

6.935
51S3

7,046
583

6^77 6, 265 6, 360 6.455 6,572 6,674 6. 7?2 6, 811 6,890 6,959 7, 055 7. 130 7, 133 7. 161 7, 231 7,249 7, 355 7.418 7.518 7, 629

6,072
612

2

8

6, 126
632

5

15

6, 301
675
u

25

6,694

417

6.778

513

7, 011

651

6S.W 6, 337
682 554

17 25
38 58

5

ao
80

7ff3i 7, 138

576 567

6,283
535

32
84
26

22
BO
80

7. 142

469

6^44
566

37
142
65
11
3fl
80
80
31

7393

622

e^so
558

45
182
65
45
38
80
80
31

7,403

592

6. 355
556

53
220

65
45
38
80
80
31

7. 523

633

6,316
551

61
255

6S
45
38
80
80
31

7.523

564

6.357
553

 9
288
£5
45
38
80
80
31

7.605

550

6.296
542

76
320

65
45
38
80
BO
31

192

7,765

635

6.351
538

84
351
66
45
38
80
BO
31

191

7,853

721

6,282
540

Sl
380

65
45
38
80
eo
31

192
300

8. 124

963

6,355
479

97
401

65
45
38
80
80
31

193
300

8, 163

932

6,316
480
KM
413

65
45
3B
80
BO
31

192
301

8. 145

896

6, 357
474
1)0
426

65
45
38
BO
80
31

191
299

8, 197

842

6. 2S6
474
117
437

65
45
38
80
BO
31

192
300

B, 155

737

6. 350
400
134
447

65
45
38
80
80
31

1S3
300

8,152

634

6. 2BS
401
131
458

65
45
3B
80
80
31

ise
301

a, 103

473

00
so

L&R-MHe/MLaS/S 5/5/&2 627 PM
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PacifiCofp Elwtiic (relations
4/1 RIM - Medium High Forecast
Medium High FtxacaaVMedium t-cw Aciuai

5/&W 92

RoquiremantE
System Loads
Firm Sales

total

Resources
Existing General ion
Firm Purchases
D. S. Lost Opportunities (1)
D.S. Optk)ns(1)
BPA Entitlement (1)
Geothefmal-Ptlot(l)
Wind-Piloi(l)
CoGen (1)
CoGan (2)
Large CT (1)
Wyodak2(1)
Hunter 4(1)
Wind (1) C

total

Reserve Flequiremant
Total Company Rsserw

Balance

(Resefve+Ba(ance)/Requ frement

ASS'2 1323 JSSd AS95 199^ iaB7 l^fl 19^9 2QOQ 2001 2QP2 2QQ? ?OQ4 2005 2006 200; 2008 gpOS ?(UP 2()U

6,731
1.27-?

6.845 6, 962
1,253 1,253

7,080
1,257

7, 201
1. 159

7,323
1. 159

7.447
1. 159

7,566
1,159

7,687
1,109

7,810
1. 109

7, 935
1, 109

8. 062
1. 109

8. 191
909

8,322 8.455
809 801

8.590
601

8,727
601

SJ&B7
601

9.009
526

7,234
2.229

2

9

7. 508
2,323

7

19

7,683
2,422

15
33

7, 746
2.53&

24
53

7, 750
2,443

35
87

94
94

7,754
2.323

45
132

16
94
94

7.7S6
2.554

53
229
164

39
94
94

156

7.771
2. 55&

65
298
164
50
39
94
94

156

7,776
2,526

76
364
164
50
39
94
94

156

7,776
2. 518

88
425
164
so
39
94
94

156

7. 776
2,526

100
479
164

50
39
94
94

156

7, 776
2. 524

111
532
164

50
39
94
94

156
256

7. 776
2.488

123
584
164

50
39
&4
94

156
256

7,776
2,493

134
632
164

50
39
94
94

156
256
400

7, 776
2,364

144
667
164

50
39
94
94

156
256
400

7,776
2. 382

155
687
164
50
39
94
94

156
256
400

7, 776
2,338

166
707
164

50
39

. 94
94

15S
256
400

7. 776
2,339

177
726
164
50
39
94
94

156
256
400

7, 776
2, 173

t88
744
164
50
39
94
94

156
256
400

9, 153
526

B.OOB 8,098 8.Z15 8,337 8.360 8.482 8,606 B.725 8.796 8.919 9,0^4 9, 171 9, 100 9, 131 9,256 9, 191 9.328 9.46S 9.535 3,679

7.776
2. 191

199
760
164

50
39
94
94

156
25G
400

9.475 9,857 10, 153 10,361 10.503 10.458 11.149 11,291 11,340 11.404 11.480 11,797 11.824 12.2B8 12.205 12.254 12.241 12.271 12. 134 12. 180

1,300 1,300 1,300 1,300 1.328 1,331 1,382 1.390 1.390 1^90 1^90 1.426 1,426 1.488 1,488 1.4&8 1.188 1.488 1.488 1,488
167 459 638 724 815 645 1, 161 1. 176 1. 154 1,095 1.046 1. 198 1,296 1,669 1,461 1, 575 1,424 1.315 1. 111 1,013

18% 22% 24% 24% 26% 23% 30% 29% 28% 28% 27% 29% 30% 3S'& 32% 33<X> 31% 30% 27^, 26%

LtR - MHeMLa 5/5 5/5/92 6 ;27PM
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PacKiCofp Etoctrk: Operations
4/1 RIM - Medium High Forecast
Medium High FowcaBt/Medium Low Actual

Summer Peak

Requirements
System Loads
Firm Sales

total

Resources

Existing Genoratton
Firm Purchases

D. S. Lost 0|pportuni!ies (1)
D. S. Options (1)
BPAEntitlBmBnt(l)
Gwslherrml-P'ilatll)
Wind-Pilot (1)
CoGen (1)
CoGsn(2»
LaigeCT(1)
Wyodak2(1)
Hunter 4(1)
Wind (1)C

total

Reserve Requirement
Total Company Reserve

Balance

(R9senfB+Balanca)i/Requiremen1

12S2 1993 1994 1995 ^3& 1991 Jffifi 1333 20QD 2101. 2S1Q2 2003 ZiiSM 222S 22iiS 2QQI

5/5/92

ssa Stio. go"

6.277
1.B13

6,384
1,613

6,492
1,617

6.603
1,619

6,715
1,714

6.829
1.679

6,945
1.673

7,056
1,539

7. 169
1,554

7.283
1.459

7.400
1,459

7,518
1,459

7,638
1^59

7, 760
1. 151

7, 685
1, 151

s,on
951

6, 139
951

fl. 269
876

a,40i
876

7.4B1
2.289

2

7. 526
2,2B1

5

15

7,719 7,724
2,387 2,503

11 17
26 41

7, 728
2.329

24
70

94
94

7,740
2. 198

32
10B

1D
94
94

7.740
2, 156

36
188

25
94
94

156

7,745
2. 129

44
245

50
25
94
94

156

7.745
2. 138

52
300

50
25
94
94

156

7,745
2, 130

60
352

50
25
34
94

156

7, 745
2, 137

68
401

50
25
94
94

156

7, 745
2. 100

75
449

50
25
94
94

156
256

7,745
2, 101

83
497

50
25
94
94

156
256

7,745
2, 106

90
540

50
25
84
94

156
256
400

7. 745
1. 990

9?
572

50
25
94
94

15S
256
400

7, 745
2.045

104
Sgo

so
25
94
94

166
2S6
400

7, 745
2,051

111
608

50
25
94
94

156
256
400

7, 745
2.052

)19
625

50
25
94
94

156
256
400

50
25
34
94

156
256
400

8, 535
876

B.09G 7.997 8. 1D9 8.222 8.429 B.508 8,624 8.595 8,723 8,742 8,859 8,977 8.897 8,911 9.036 8,962 9,090 9, 145 9.277 S,4H

7. 745 7, 745
1,802 1,904

126 133
642 658

50
2S
&4
84

156
256
400

9.780 9.827 10. 143 10.285 10.339 10^75 10,490 10,562 10,654 10.706 10,770 11,044 11.100 11,555 11,479 11,559 11,591 11,616 11,489 11,514

1,300 T.3DO 1. 300 1,300 1,328 1,331 1.382 1.390 1,390 1,390 1,390
390 530 733 764 582 436 484 597 541 S73 521
21% 23% 25% 25% 23% 21% 22% 23% 22% 22% 22%

1.428 1,42B 1,488 1,488. 1^88 l.*88 1.4BS 1.488 1,488
639 775 1. 156 955 1.110 1.013 983 724 615
23% 25% 30% 27% 29% 28% 27% 24% 22%

L&R - MHaMLa W5 -3. &'5/926:27PM
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KEY OUTPUTS

Med-LDW Forecasi, Med-High Actual

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Consenfation

Total Customers (OOO's)

Net Electric Plant (M$)

Net Conseivation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill ($)
Nominal

Real
NPV (9.54% discount rate)

Customer Cost (M$)

Levelizcd Custonier Cost (M$)

(30 years at a 9.54% discount rate)
NPV (9.54% discount rate)

Energy Services Charge (M$)
NPV (9. 54% discount rate)

Total Resource Cost (M$)

Nominal

Real

NPV (9. 54% discount rate)

Average Growth
Nominal

Real

Milb / KWh
Nominal

Real

Average Growth
Nominal

Real

1991 1992 1993 1994

5200.0

4.5

5195.5
4749.7

5423.3
13.3

5410.0

4945.8

5585.5

26.4

5559.0
5082.1

5753.0
46.1

5706.9

5217.3

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2B06

5925. 6 6104. 0 6286. 5 6475. 1 6716. 0 6948. 5 7182. 4 7414. 8 7648. 1 7871. 4 8088. 0 8328.4

75. 5 119. 8 173. 9 208. 3 264. 7 322. 4 381. 3 441. 2 500. 5 558. 4 608. 9 651.1

5850. 1 59842 6112. 5 6266. 8 6451. 3 6626. 0 6801. 2 6973. 6 7147. 6 7313. 1 7479. 0 7677.3

5348. 2 5470. 8 5588. 1 5729. 1 5897. 8 6057. 5 6217. 6 6375. 3 6534, 3 6685. 6 6837. 3 7018.6

2007 2008 2009

8550.4

682,6
7867.8

7192.7

8763.3

709.9

8053.5
7362.5

8970.4
735.2

8235.3
7528.7

201D

9177.1
759.2

8417.9

7695.6

1320 1^49 1^68 1^89 1318 1352 1386 1^18 1,452 1/185 1^18 1^54 1^89 1,623 1,655 1,685 1.715 1,748 1,784 1.820

5945.7
16.1

6497.1

50.8

6804.6
106.1

7243.8

185.7
7679.1

301.0
8078.5
455.6

8620.9

699.7
9440.7

981,5
10376.4

1264.9
11197.6

1530.3

12215.4
1766.8

13358. 1 14307. 2 15211.5

1981. 9 21833 2372.8

15912.8

2534.0
16456.2

2612.5
17088.1
2605.4

17820.5
2598.9

18457.5

2583.5
18836.4

2563.1

5.10% 5.10% 5.10* 5. 10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5.10%

1909.9 1983.6 2169.6 2279.3 2385.4 2587.3 2765.0 2924.0 3198.3 34613 3844.6 4156.7 4594.1 4899.4 5391.S 591)5.7 63(9.7 6832.7 7369.0 7956.0
1909.9 1887.3 1964.2 1963.3 1955.0 2017.6 2051.5 2064.2 2148.3 2212.2 2337.9 2405.0 2529.1 2566.3 2687.0 281)0.5 2873.9 2933.2 3WS9 3092.0

31665.5

7. 80%

2. 57%

45.9 45.7 48.7 49.9 50.9 53.8 56.5 58.3 61.9 65.1 70.6 74.4 80.3 83.4 90.0 96.1 101.1 105.7 111.7 118.0
45.9 43.4 44.1 43.0 41.7 42.0 41.9 41,1 41.6 41.6 42.9 43. 1 44.2 43.7 44.9 45.5 45.6 45.4 45.6 45.9

5. 10%

0. 00%

1565.5 1588.8 1711.1 1769.0 1810.3 1913.7 1994.7 2062.3 2202.4 2331.2 2533.4 2675.5 2890.6 3018.7 3257,9 3505.1 3713.9 3909.6 4131.3 4371,2
1565.5 1511.7 1549.0 1523.7 1483.6 1492.3 1480.0 1455.9 1479.4 1489.9 1540.5 1548.0 1591.3 1581.2 1623.7 1662.1 1675.7 1678.3 1687.5 1698.8

21557.8

2.8 3.3 33 3.2 4.1 -1.1 -5.3 -5.9 -4.2 -2.3 2.8 8.0 12.9 16.0 31.7 44.8 71.1 90.9 120.4 149.9

0.3 0.6 1.0 1.3 1.7 1.6 1.1 0.5 0.0 -0.2 0.1 0.9 2.2 3,8 7.1 11.6 18.9 28.2 40.5 55,8
41.0

1.0 3.5 8.0 14.6 24.1 37.1 58.5 83.8 110.4 138.1 166.2 195.8 226.8 259.4 291.8 317.5 322.2 326.3 326.9 324.6
976.3

1911.2 1987.8 2178.6 2295.2 2411.2 2626.1 2824.6 3008.3 3308.8 3599.2 4010.9 4353.4 4823.1 5162.7 5690.4 6234.8 6710.8 7187.3 7736.3 8336.3
1911.2 1891.3 1972.3 1977.1 1976.2 2047.8 2095.7 2123.7 2222.5 2300.3 2439.0 25-18.8 2655.2 2704.2 2836.0 2956.5 3027.8 3085.4 3160.0 3239.8

32682.7

8. 06%

2. 82%

45.9 45.6 48.7 49.8 50.8 53.6 56. 1 58.0 61.5 64.5 69.7 73.3 78.7 81.7 87.9 93.5 98.0 102.1 107.7 113.4
45.9 43.4 44.1 42.9 41.6 41.8 41.6 41.0 41.3 41.2 42.4 42.4 43-4 42.8 43. 8 44.3 44.2 43.8 44.0 44.1

4, 88%

-0. 21%

Power Planning 5/6/92 7:54 AM page 1 ^lc KryOulpuls-MI.(;/M[la5/5



^0
Ln

PadfiCorp Electrfc Operations
4/1 RIM - Medium Low Forecast
Medium Low Fwecaet/Medium High Actual

. Averaas Maaawiiatts

Raquirements
System Loads
Firm Sales

total

Rasoufcas

Existing Ganaratfan
Firm Purchases
D. S. Lost Opportunities (1)
D. S. Options {It
BPA Entitlement (1)
Geoihermal-Pilot(l)
Wind-Pilal (1)
Large CT(1)C
Large CT (Ju^ (1)
Laffle CT {Ju(t (2»
Large CT (JuO (3)
Large CT [Ju(| (4) C
Wind (1)
Medium CT(1)
Medium CT (2)
CoGsn (1)
CoGen(Z)
CoGen 1 (1)
CoGen 1 (31
Large CC CT(1)
Large CC CT(2i
Wyoda»t2(1)
Large CO CT (31
f-lunteif4(1)
Large CT (2)
Laige CT (?>
Large CT (4)
M9diuinCT(3)
Large CT (5)
Largo CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CJlJul)

lots;

Bafance

5/&S2 8:50

.
1332 1993 ASQ4 1335 1S36 1332 133& .ISSS ZfiQQ 2001 2GQ2 2QQ3 2QQA 2QQ5 2006 2002 2008 £003 ffUfi 2QU

5/123
1,094

5, 585 5, 753
995 1,000

5.S26
1,004

6, 104
1. 038

6,286
1,036

6, 475
1.038

6. 716
985

6,&48
971

7, 182
946

7.4 ̂ S
946

7,648
923

7.871
826

8,088
754

8,328
722

8.550
635

8,763
635

8,870
581

9, 177
583

6,072
612

3

10

6.126 6,301 6.294
632 G75 682

7 13 22
19 33 54

6,337
554

33
87

6,233
535
44

130
26

15

31
31
31

6.344
566

58
150
6S

15

31
31
3t

30

6,280
55B
69

195
65
45
22

31
31
3)

30
20
20

6,355
556

80
242

65
90
38

31
31
31

30
20
20

6,316
551

91
Z90

65
135
38

31
31
31

30
20
20
80
80
B5
85

175
1?5

6,357
553
102
339

65
135

38

31
31
31

30
20
20
80
80
85
85

175
175

175

6,697

180

8, 784 7, 021 7,051

200 268 121

7,063

-69

7, 157 7,322

-168 -192

7,3&B

-303

7.590 8.330

. 329 201

3,607

246

6,296
542
112
389

65
135

3S

31
31
31

30
20
20
80
BO
85
B5

175
175

175

31
31
31
20
3)

8.739

168

e.351
538
122
436

65
135

3B

31
31
31

30
20
20
80
80
85
85

175
17S

175

31
31
31
20
31

8.B48

151

6,282
&4Q
133
476

65
135

38

31
31
31

30
20
20
80
80
85
85

175
175
192
175

31
31
31
20
31

9.024

182

6,355
479
143
508

65
135

38

31
31
31

30
20
20
80
80
85
85

175
175
192
175
300

31
31
31
20
31

9,37B

327

6.316
480
153
530

65
135

38

31
31
31

30
20
2G
80
80
as
85

175
175
192
175
300

31
31
31
20
31

9,372

186

6.357
474
163
546

65
135

38

31
31
31

30
20
20
80
80
85
85

175
175
192
175
300

31
31
31
20
31

175

9,610

212

6,296
474
174
561

65
135

38

31
31
31

30
20
20
80
80
B5
85

175
175
192
175
300

31
31
31
20
31

17S
175

9.748

186

6^50
400
1B4
575

65
135

38

31
31
31

30
20
20
BO
80
85
85

175
175
192
175
300

31
31
31
20
31

175
175
175

9.398
583

6.S17 6.581 6.753 6,330 7, 132 7.322 7,513 7,701 7,920 8. 129 8,361 8,571 B,697 8,&42 9,051 9.186 9.398 9,562 9.760 9.952

6^82
401
193
58S

65
135

38

31
31
31

30
20
20
80
so
85
85

175
175
192
175
300

31
31
31
20
31

175
175
175
175
88

9.927 10, 145

167 163

L&R-MLaWIHa5/5 5/5/926:31 PM



5/&/92 8:50

1332 ^3S3 ^334 ^SSS ISSfi 1S3S. 13a& 1333. 2QQQ 2001 £002 SSQ 2003 2QQ5 2006 2QQZ £006 2Qffi 2fUfi £QU.

7.055 7,267 7,485 7, 709 7.840 8. 179 8.424
1.277 1. 253 1. 253 1.257 1, 159 1, 159 1. 159

8,738
1, 159

9,039 9,344 9,647 9,950 10,240 10,522 10,836 11.124 11.400
1, 109 1, 109 1, 109 1, 109 909 809 801 601 601

11,671 11,939 12.228
601 526 526

8,332 S.520 8,738 8.966 9.099 9,338 9,583 9,897 10,148 10.453 10.756 11.059 11,149 11,331 11,636 11,725 12,001 12.272 12.465 12.754

7,234 7,506
2,229 2,323
4 9

11 25

7, 683
2,422

17
46

7.746 7,750 7.754
2.53B 2,443 2,323

3Q
78

46
134

62
207

1&

156
156
156

32

7,766
2, 554

B3
244
184

16

156
156
156

32

7,771
2,559

98
322
164
50
16

156
156
156

32
100
100

7,776
2, 526

116
403
164
100

39

156
156
156

32
100
100

7,776
2. 518

132
4S7
164
150

39

156
156
156

32
1QQ
100
94
94

100
100
250
250

7.776
2. 526

148
572
164
150

39

156
156
156

32
100
100
94
94

100
100
2SO
250

250

7,??e
2,524

164
G57
164
150

39

156
156
1&6

32
100
100
94
94

100
100
250
250

250

156
156
156
100
156

7,776
2,488

180
739
164
150

39

156
156
156

32
100
100
94
84

100
100
250
250

250

156
156
156
100
156

7.776
2.493

198
806
164
150

39

156
156
156

32
100
100

S4
94

100
100
250
250
256
250

156
156
156
100
156

7.7?e
2,364

212
B5fl
1S4
150
39

156
1S6
156

32
100
100

94
94

100
100
250
250
256
250
400
156
156
156
100
156

7,776
2,382

229
894
164
150

39

156
156
156

32
100
100

94
94

100
100
250
250
256
250
400
156
156
156
100
156

7. 776
2,338

246
922
164
150
39

156
156
156

32
100
100
94
94

100
100
250
250
256
250
400
156
156
156
100
156
250

7.776
2,339

263
947
164
150
39

156
156
156

32
100
100
94
34

100
100
250
250
256
250
400
156
156
156
100
156
250
250

7, 776
2, 173

279
970
164
150

39

156
156
156

32
100
100

34
94

100
100
2SO
250
256
250
400
156
156
156
100
ise
250
250
250

7, 776
2, 191

295
991
164
ISO

39

156
156
156

32
100
100
94
9t

100
100
250
250
256
250
400
156
156
156
100
156
250
250
250
250

1.+39 1,450
346 225
18% 17¥o

1.591
809

23%

1, 629
830

23%

1,737
1, 240
27%

1. 737
1.212
26%

1,776
1.335
27%

1,836
1. 311
27%

1,836
1.292
27%

1.873
1^29
26V.

1,911
1^14
25%

1,948 1,986
1. 106 1.064.
25% 24%

L&R-MLe/MHaS/S
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PacifiCorp Etacirk; Operalfons
4/1 RIM - Medium Low Forecaai
Medium Low Forecast/Medium High Actuaf

Summer Peak

Requirements
System Loads
Firm Sales

total

61WS. 8:50

.
1332 19^3 1334 J^ i^£ _iaaZ J^8 AS^ 2QB 2001 2002 2QQ3 2QQd 2005 2QQ£ 2QBZ ZQQfi 2002 2010 2aU

6.589
1.813

6,767
1,613

6,990 7^00 7,416
1,617 1,616 1, 714.

7.63B
1.679

7.868
1, 673

8, 160
1, 538

8,442
1.S54

8, 727
1.459

9.010 9. 293 9. 563 9, 827 10. 120 10. 389 10, 647 10.900 11. 151 11,421
1.459 1.459 1.259 1, 151 1, 151 951 951 876 876 676

B.402 8.400 8.6Q7 B.819 9. 130 9. 317 8. 547 9, 699 9, 996 10, T66 10. 463 10, 752 10.823 1C. 978 11,271 11,340 11. 598 11. 776 12,027 12. 297

Resources

Ewsfing Generation
Rim Purchases
0.5. Lost Opportunities (if
D. S. Options (1)
8PAEnUl(emenl(1|
Gaathermal-Piat (1)
Whd-Pilal (1)
Large CT(1)C
Large CTtJul)(1)
Large CT (Jul) (2)
Large CT (Jul) (3)
Large CT(Jul)(4)C
Wind(l)
Medium CT(I)
Medium CT (2)
CoGenp)
CoGen (2)
CoGwlQ)
CoGen 1 (2)
Large CC CT(1(
Large CC CT (2)
Wyodak 2 ft)
Large CC CT (3>
Hunter 4(1)
Large CT (2)
Large CT (3)
Large CT (4)
Medium CT (3)
Larga CT (5)
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)

total

Reserve Requiremenl
Total Company Reserve 1, 300

Balance 80

(Reserve i-Balarcal/RequKament 16%

7.48) 7,526 7.719 7,724 7,726
2^89 2^81 2,387 2. 503 2. 329

3 7 12 21 33
9 19 34 59 105

156
156
156

7, 740
2. 198

44
166

10

156
156
156

20

7.740
2, 156

se
197

10

156
156
156

20

7,745
2, 129

69
260

50
10

156
156
156

20
100
100

7, 745
2, 13B

80
325

100
25

1&6
156
1&6

20
100
100

7, 745
2. 130

91
390

150
25

156
156
156

20
100
100
84
94

100
100
250
250

7,745
2, 137

102
457

150
25

156
156
156

20
100
100
94
84

100
100
250
250

250

7. 745
2, 100

112
524

150
25

156
156
156

2D
100
100
94
94

100
100
250
250

250

156
156
156
100
156

7, 745
2. T01

123
590

150
25

156
156
156

20
100
100
94
M

100
100
250
250

250

156
156
156
100
156

7.745
2. 106

134
648

150
25

156
156
156

20
100
100
94
94

100
100
250
250
256
250

156
156
15G
100
156

7. 745
1,990

145
694

150
25

156
156
156

20
100
100
94
94

100
100
250
£50
256
250
400
156
158
156
100
156

7. 745
2, tM5

156
723

150
25

156
156
156

20
100
100
94
84

100
100
250
250
256
250
400
156
156
156
100
156

7. 745
2, 051

167
748

150
25

156
156
156

20
100
100
94
94

100
100
250
250
256
250
400
156
156
156
100
156
250

7. 745
2,052

178
770

ISO
25

156
156
156

20
100
100
34
94

100
100
250
250
256
250
400
156
156
156
100
156
250
250

7,745 7,745
1.902 1,904

188 198
790 809

150
25

1SG
156
156

20
100
100
94
94

100
100
250
250
256
250
400
1S6
156
156
100
156
250
250
250

1.300 1^00 1.300 1.300 1,377
133 246 18B 232 -50

i7% 18% 17% 17% 14%

L&R . MLe/MHa 5/5 -3- &/&'S26^fPM
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KEY OUTPUTS

High Forecast / Medium High aciual

Sy«luntoad (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Customera (0(Ws)

N«t Electric Plant (M$»
Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9, 54% discount rate)

Average Growth
Nominal

R<al

Base Unit Cost (mills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill (?)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (MS)

Levelized Customer Cost (M$)

(30 years at a 9.54% discount rate)
NPV (9. 54% discount rate)

Energy Services Charge (MS)
NPV (9. 54% discount rate)

Total Resource Cost (MS)

Nominal

Bea]
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Milk / KWh

Nominal

Real

Average Growth
Nominal

Rail

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2QQ7 2008 2009 2016

5200.0
4.5

5195.5
4749.7

5423.3
13.3

5410.0
4945.8

5585.5
26.4

5559.B
5082.1

5753.0
46.1

5706.9
5217.3

S925.6
75.5

5850.1
5348.2

6104.0
119.8

5984.2
5470.8

6286.5

173.9
6112.5
5588.1

6475.1
237.]

6238.0
5702.8

6716.0

299.4
6416.6

5866.1

«948.5
360.0

6588,5

6023.2

7)82.4
417.1

6765.3
6184.9

7414.8
471.6

6943.2
6347,5

7M8.1
524.5

7123.6

«SU3

7871.4

576.5
7294.9

6669.0

8088.0

621.3
7466.7
68Z6.0

8328.4

659.1
7669.3
7011.3

8550.4
685.2

7865.2
71W.3

8763.3

710.3

8053.0
7362.1

8970.4
734.5

8236.0
7529.3

9177.1
758.6

8418.5
7696.2

ISO 1,249 1^68 1^89 1318 1352 1386 U18 1^52 1^85 1^18 1,554 1^89 1,623 1,655 1^85 1,715 1,748 1,784 1.820

5938.6

8.9
6510.5

44.1

6M6.I
99.9

7172.3

180.0
7584.5
295.8

8069.9

450.8
8681.2

695.4
9340.5
977.6

10187.5
1261.5

11081.8

1527.4
12000.4

17M.5
12849.8
1980.0

13577.9

2181.9

14306.9

2371.8
14936.5

2533.6
15609.4

2612.5

16271.5
2(05.4

17033.9
2598.9

17700.9

2583.5
18109.9

2563.1

5.10% 5.10% 5.10% 5. 10% 5.10% 5, 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5, 10% 5. 10% 5. 10% 5. 10% 5. 10%

1910.8 1982.6 2168.7 23U1.1 2416.9 2585.6 2759.7 2974.1 3239.5 3483.7 3805.3 4076.1 4488.1 4788,8 5285.6 5677.0 6198.7 6669.3 721B.2 7797.2
1910.8 1886.4 1963.4 1982. 1 1980.9 2016.1 2047.6 2099.6 2176.0 2226.4 2314.0 2358.4 2470.7 2508.4 26i4.3 2692.0 2796.8 2863.1 2945.1 3C00.3

31419.1

7.68»
2. 46%

45,9 45.6 487 50.3 51.6 53.8 56.4 59.5 63.0 65.8 70.2 73.3 78. 7 81. 7 88.4 92.4 98.4 1U3.1 109.3 115.7
45.9 43.4 44. 1 43.4 42.3 42.0 41.8 42.0 42.3 42.1 42.7 42.4 43.3 42. 8 44. 1 43.& 44.4 44.3 44.7 44.9

4,98%

-0. 11%

1566.2 1588.0 1710,3 1785.8 1834.2 1912.4 1990.9 2097.7 2230.7 2346.2 2507.4 2623.6 2823.9 2950. 6 3193.9 3369.3 3614.2 3816.1 4042.3 42&3.9
1566.2 1510.9 1548.4 15383 1503.3 1491.3 1477.2 1480.9 1498.4 1499.5 1524.8 1518.0 1SS4.6 1545.5 1591.8 15977 1630.7 1638.2 1651. 1 I6M.9

21421.7

2. 8 3. 3 3. 3 3. 2 4. 1 -1. 1 -5. 3 -5. 9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90. 9 120, 4 149.9

0.3 0.6 1.0 1.3 1.7 1A 1. 1 0.5 0.0 -C.2 0.1 0.9 2.2 .18 7. 1 1]^ 18.9 28.2 40.5 55.8
41.0

1.0 3.5 8.0 14.6 24. 1 37.1 58, 5 83.8 110.4 138.1 166,2 195.8 226.8 259.4 291. 8 317.5 322.2 32&.3 326.9 324.6
976.3

1912.1 1986.8 2177.7 2317.0 2442.8 2624.3 2819.3 3058.4 3349.9 3621.5 3971.5 4272.8 4717.0 5052.1 5584.5 6006.] 6539.7 7023.9 7577.6 8177.5
1912.1 18903 1971.5 1995.8 2002.0 2046.4 209-1.8 2159.1 2250.2 2314.6 2415. 1 2472.2 2596.8 2646, 3 2783.2 2848. 1 2950. 6 3015.3 3095. 1 3178.1

32436.3

7. 95%

2. 71%

45.9 45. 6 48.7 50.3 51.5 533 56.Q 59.0 62.3 64.9 69.0 72,0 77.0 79.9 86.2 90.0 95.5 99.8 105. 5 111.3
45.9 43.4 44.1 43.3 42.2 41.7 41,6 41.6 41. 8 41.5 42.0 41. 6 42.4 41.9 43.0 42.7 43. 1 42.8 43.1 43.2

4.77%
-0. 32%

Power Planning 4/29/92 9:23 AM page 1 sdc Key Outputs-1-le/MHa 4/22
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PacifiCorp Electric Operations
4/f RIM - Msdfum Low Forgcast

High ForecasUMedlum High Actual

Aua raae Meaawdts

RequlramentB
System Loads
Firm Sates

total

ReeourceB
Existing Genaration
Firm Purrtiases
D. S, Loat Opportuntltoa (1)
D. S. Options (1)
CoGen(1|
CoGen(2)
CoGsn 1 <t)
CoGen 1 (2)
CoGen2(1>
BPA Entitlement (1)
Geothsrmal-Piloit (1)
Wind-Pitot (11
Co0en2(2)
Large CC CT(1)
Small CT(i)
Small CT(Ju)»(l)
Small C7 (Jul) (Z)
Small CT (Jul) (3)
Large CC CT (2)
Wyodak2(l)
Large CT (1)
Hunter 4(1)
Small CT(Ju(} (4|
Large CT (2)
Large CC CT
Largs CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)

lofal

Balance

4/2^2 16:5

1992 isaa ISSA isaa i ass isaz isaa 1233 2000 2021 2002 2223 aasa £225 sizoe 2002 ZfUfl 2D11

5.423
l.O&t

5, 585 5, 753 5,926
985 1.000 1,004

6, 104
1,028

6,286
1. 035

6,475
1,038

6,716
9B5

6,948
971

7, 182
946

7, 415
946

7, 648
923

7, 871
826

8. 088
754

8. 328
722

B. 550
635

8, 763
635

8,370
591

9, 177
583

6.072
612

3

10

6, 126
632

7

19

6.301
675

13
33

85

85

6^94
682

22
54
80
80
85
BS
85

6, 337
554
33
87
80
80
85
B5
as

5

85
17S

6,283
535
44

130
80
80
85
85
85
26

22
85

175
8

4

4

4

6.344
566

S4
183
80
80
85
85
85
65

38
85

175
8

a

8

a

175

6,280
55B
65

233
BO
80
85
85
85
65
45
42
S5

175
8

8

175

31

6.355
556

78
282

80
BO
85
B5
85
65
90
58
B5

175
8

8

8

8

175

6.3T6
551

B&
32B

80
80
85
as
85
65

135
73
85

175
8

8

a

8

175

31

4

31

S. 357
553
101
371

BO
80
85
85
85
65

135
83
as

175
8

8
a

8

175

31

6.296
542
112
412

80
80
85
85
85
65

135
83
85

175

) 75
192

31

31

6^51
538
124
453

80
80
85
85
85
65

135
83
B5

175
B

8

8

8

175
191

31

8

31

6,282
540
134
4B7

so
80
85
85
as
65

135
B3
85

175

Y75
192
31

300
a

31

6, 355
479
144
515

80
BO
85
65
85
65

135
83
B5

175

176
193

31
300

8

31

6. 316
4eo
154
531

80
80
85
85
85
65

135
83
85

175
a

8

8

8

175
192

31
301

B

31
175

6,357
474
165
546

80
BO
85
S5
as
65

135
83
85

175
B

a

175
191

31
299

8

31
175
i 75

6,296
474
175
560

80
80
85
85
as
65

135
B3
85.

175
8

8

a

8

175
192

31
300

8

31
175
175
175

6, 350
400
185
574

BO
80
85
85
85
6S

135
B3
85

175
8

8

8

a

175
133

31
300

8

31
175
175
175
175

9,399
583

6.517 6.581 6.753 6.930 7.132 7.322 7.513 7.701 7,920 8. 129 8,361 B.571 8.697 8.842 9,051 9.186 9,398 9,562 9.760 9,982

6.687

180

6, 784 7, 191 7,466

203 438 537

7.690 7,736 8.131 8,203

558 414 618 501

8, 396 8,507 8,616 B. 789

476 378 255 218

6.690

193

9, 172

330

9,220 9.384 9,617

170 198 218

9,758 9,936

196 176

6,282
401
195
587

80
80
as
85
85
65

135
83
B5

175
a

8

175
192

31
301

B

31
175
175
175
175
175

10. 157

175

L&R-He/MHa4/2 4/22/92 5:00 PM
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PacifiCorp Electrte Operattons
4/1 HIM - Medhim Low Forecast
High Foiecast/Medlum High ActuaJ

Winter Peak

Requlremants
System Loads
Firm Sates

total

Resourees
Existing Generatton
Firm Purchasas
D. S. Lost Opportunities (1)
D. S. Opttons(1)
CoGen(1}
CoGen(2)
CoGen 1 (1)
CoGen 1 (2)
CoGen2{1)
BPA Entitlement (1)
GaothermaJ-Pilot()>
Wind-Pitot (1)
CoGen 2 (2)
LargsCCCT(l)
Small CT(1)
SmaJ)CT(Jul)(1)
Small CT (Juli (2>
Small CT (Jul) (3)
Large CC CT t^
Wyodak 2 (1)
Large CT (1>
Hunter 4(1)
Small CTt-tul) (41
Large CT (2)
Laigs CC CT
Large CC CT
LaigaCCCT
Large CC CT
LaigeCCCT
Large CC CT (Jul)

lotaJ

Reserva Requlremgnt
Total Company Reserve

Balance
(Rasenre+BalarceyfRBquiTBmBm

4/2/92 16:5

1332 1333 ^SSd ^335 ISSS ISSi ISSfi ^329 2QQQ 2001 21212 2003 2021 200? 2fiQfi 2QQ2 2QQS 2229 2Qip 2211

7.055
1.277

7,267 7,485
1.253 1,253

7, 709
1, 257

7.94Q
1. 159

8, 179
1, 159

8,424
1, 159

8.738
1, 159

3,039
1, 109

9.344
1, 109

9,647
1, 109

9,950 10,240 10.522
1. 109 909 809

10. 835 11, 124 11,400 11. 671 11,939
801 601 601 601 526

7,234
2,229

4

12

7,508 7.683
2, 323 2,422

9 17
25 46

100

100

7.746
2. 538

30
77
94
94

100
100
100

7.750
2,443

46
132
94
94

100
100
100

100
250

7,754
2.323

62
206

S4
34

100
100
100

16
100
250

40

7.768
2.554

76
297

&4
S4

100
100
100
164

39
100
250

40
40
40
40

250

7. 771
2, 559

94
384

&4
94

100
100
100
164

50
39

100
250

40
40
40
40

250

156

7.776
2. 526

111
468

94
94

100
100
100
164
100
55

100
250
40
40
40
40

250

156

7,776
2, 518

129
545

34
94

100
100
100
164
150

71
100
250
40
40
40
40

250

156

156

7.776
2.526

146
617

94
94

100
100
100
164
150
87

100
250

40
40
40
40

250

156

40
156

7, 776
2, 524

163
685

94
94

100
100
100
164
150
87

100
250
40
40
40
40

250
256
156

40
156

7, 776
2,488

180
753

94
94

100
100
100
164
150
87

100
250

40
40
40
40

250
256
156

40
156

7. 776
2.493

197
810

94
94

100
100
100
164
150
87

100
250
40
40
40
40

250
256
156
400
40

156

7, 776
2,364

213
856

94
94

100
100
100
164
150
87

100
250

40
40
40
40

250
256
156
400

40
156

7,776
2. 382

230
as3

94
34

100
100
100
164
150
87

100
350
40
40
40
4Q

250
256
156
4QQ
40

1&6
250

7, 776
2.338

246
908

94
94

100
100
100
164
150
87

100
25Q
40
4Q
40
4Q

250
256
156
40Q

40
156
250
250

7, 776
2,339

263
931

94
94

100
1QO
100
1S4
150
a?

100
250
40
40
40
40

250
2S6
156
400

40
156
250
250
250

7, 776
2, 173

280
954

94
94

100
100
100
164
150

&7
100
250
40
40
40
40

250
256
156
WQ
40

156
250
250
250
250

1,300
-152
14%

1,300 1.330
46 301

16% 19%

1, 373
540

21%

1.426
6B4

23%

1,434
467
20%

1.518
1,044
27%

1, 549
1, 021
26%

1. 559
898

24%

1. 592
868
24%

12,228
526

8. 332 8. 520 8, 738 8, 966 9, 099 9. 33S 9. 583 9, 897 10, 148 10.453 10. 756 11, 059 11. 149 11, 331 11. 636 11, 725 12. 001 12, 272 12.465 12. 754

7. 776
2, 191

297
977

34
34

100
100
100
164
150

B7
100
250
40
40
40
40

250
256
156
400
40

ise
250
250
250
250
250

9. 480 9, 866 10, 369 10. B79 11, 209 11. 239 12, 145 12, 467 12. 605 12, 913 13. 066 13, 406 13, 455 13. 933 13, 667 14, 177 U. 424 U. 715 14. 839 15. U7

1.600
710

21%

1. 639
708

21%

t,639
667

21%

1,699
903

23%

1,699
532
19%

1, 736
71S

21%

1,774
650

20%

i.an
633

20%

1, 849 1. 886
526 507
13% 19%

LAR-Ho/MHa4/2 4/22/32 5:00 PM
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PaciflCorp Electric Operations
4/1 RIM - Medium Low Foracast
High Forecast/Medlum High Actual

SununarPaak

Requiremonia
System Loads
Firm Satee

total

Resources

Existing GeneraikMi
Firm Purchases
D. S. Lost Opponunitiea (1)
D.S. Opttons (1)
CoGw>()»
CoGen(Z)
CoGen 1 (1)
CoGen 1 (2)
CoGen 2 (1)
BPA Endtlement (1)
Geoth9rmat-Piut(1)
Wind-Pitot (1)
CoGenSlZ)
Large CC CT (1)
Small CT(1)
Small CT (Jul) (1)
Small CT (Jul) (2)
Small CT|JuU(3>
Large CC CT (2)
Wyodak2(1)
taiaeCTdl
Hunter 4(1)
Small CTtJul)(4)
Large CT (2)
Large CC CT
Larffff CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)

total

Resarvs Hequiremanl
Toted Company Reserve

Balance
(Reserve+8alar>ce)/RequtrBment

4/2^2 16:5

1992 1^»3 1994 J$% ^26 1997 J996 1999 ?QQQ 2QQ1 2002 2003 2QQd 2QS^ 2QS2S 2QQZ 2QQfl 2002 2fllfl 2QU

B, 588
1,813

6, 787
1, 613

6.990
1, 617

7. 200
1,619

7.416
1, 714

7.638 7.86S 8, 160 8.442 8.727 9, 010 9,233 3^563 9, 827 10, 120 10,389 10,647 10,900 11, 151 11,421
1.679 1,679 1, 539 1,554 1.459 1,459 1,459 1,259 1, 151 1, 151 951 951 976 876 S76

8.402 8.400 8.607 B.819 9, 130 9.317 9.547 9,699 9.996 10, 186 10.469 10,752 10.822 W,S78 11,271 11.340 11,593 11, 776 (2,027 12.297

7.481
2,289

3

10

7. 526
2.281

7

20

7,719
2,387

12
36

100

100

7,724
2. 503

21
61
94
94

100
100
100

7,728
2,329

32
108
94
94

100
100
100

100
250

7,740
2, 198

42
171
94
84

100
100
100

10
100
250
40
40
40
40

7.740
2. 156

52
249

94
94

100
too
100

25
100
250

40
40
40
40

250

7,745
2, 129

63
322

94
84

100
100
100

50
25

100
250
40
40
40
40

250

156

7.745
2, 138

75
394

94
84

100
100
100

100
35

100
250

40
40
40
40

250

156

7.745
2. 130

86
462
a*
S4

100
100
100

150
45

100
250
40
41)
40
40

250

156

40
156

7.745
2. 137

98
527

94
&4

100
100
100

150
55

100
250

40
40
40
40

250

156

40
156

7.745
2, 100

)0&
591

94
94

100
100
100

150
55

100
250
40
40
40
40

250
256
156

40
156

7,745
2. 101

120
654
94
84

100
100
100

ISO
55

100
250

40
40
40
40

250
256
156

40
156

7.745
2, 106

)31
707

84
94

100
100
100

150
55

100
250

40
40
40
40

250
256
156
400

40
)5£

7,745
1,990

141
750
94
94

100
100
100

150
55

100
250

40
40
40
40

250
256
156
400

40
156

7,745
2,045

152
77S
94
34

100
100
100

ISO
55

100
250

40
40
40
40

SSQ
256
156
400
40

156
250

7,745
2, 051

182
798

94
94

100
100
100

150
55

100
250
40
40
40
40

250
256
156
400

40
156
250
250

7.745
2.052

173
B20

94
34

100
100
100

150
55

100
250

40
40
40
40

250
256
156
400

40
156
250
250
250

7. 745
1,902

184
841
94
94

100
100
100

150
55

100
250
40
40
40
40

250
256
156
400
40

156
250
250
250
zso

7,745
1,904

195
863

94
84

100
100
100

150
55

100
250

40
40
40
40

2SO
256
156
400

40
156
250
250
250
250
250
250

9.783 3.834 10.355 10.797 11.035 11, 159 11,470 11.738 11,890 12^16 12,312 1Z,605 12,680 )3, )49 13.037 13,427 13. 717 14.DO) 14, 133 14,667

1.300 1.300 1.330 1.373 1.426 1.434 1,518 1.549 1.559 1.S92 1,600 1,639 1.639 1,699 1.699 1.736 1,774 1,811 1,843 1,886
61 134 418 605 479 408 406 490 336 440 243 214 219 472 118 351 345 414 258 485

18% 17% 20% 22% 2)% 30% 20% 21% 19% 20% 18%. 17% 17% 20% 16% 18% 18% 19% 18% 19%

L&R. Ha/MHa4/2 -3- 4/22/92 5:00 PM
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KEY OUTPUTS
Medium High Forecast f High Actual

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conservation

Total Cuatomera (OOO's)

Net Electric Plant (M$»
Net Consenfation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real

Base Unit Cost (mills/kwh)
Nominal

Real
Average Growth

Nominal

Re»]

Average Customer Bill (S)
Noininal

Real
NPV (9.54% discount rate)

Customer Cost (M$)

Lcvelized Customer Cost (M$)
(30 years at a 934% discount rate)
NPV (9.54% discount rate)

Energy Services Charge (M$)
NPV (9.54% discount rate)

Total Resource Cost (MS)
Nominal

Real
NPV (9.M% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

Power Planning 4/29/92 9:23 AM

1991 1992

5200.U
4.5

5195.5
47497

5534.8
15.5

5519.3

5MS.8

1993

5750.1

30.9
5719.2
5228.5

1994

5974.4
54.0

5920.3
5412.3

1995 1996 W7 199» 1999 2000 2001 2002 2003 2004 2005 20(  2007 2008 200S 2010
6207.4 6450. 1 6701. 0 69623 7241. 1 7531.8 7832.5

88. 0 139. 7 203. 6 275. 3 348. 8 419. 8 486.1
6119. 4 6310. 4 6497. 4  87.0 6892. 3 7112. 0 7346.4
5594. 3 5769. 0 5939. 9 6113. 2 6300. 9 6501. 8 6716.1

8146.0

548.9
7597.1

6945.3

8472.2
609.5

7862.6

7188.0

8812.3
668.9

8143.3
7444.6

9164.0

723.8

8440.2
7716.1

95M.9

766.6

8764.3
80123

9912.4

796.1
9116.2
8334.0

10310.2

825.7
9484.5
8670.7

10721.8 11150.9
853. 9 881.3

9867.9 10269.6
9021. 2 9388.4

WO W7 1^94 1323 1^61 1^05 1,449 1^90 1,535 1^78 1^1 1,«68 1,715 1,759 1,802 1343 1.885 W9 1,976 2,025
5945.7 6503.9 6803.4 7138. 6 7524.6 8104.2 9172.7 10561.7 12025.9 13279.5 14278.0

16.1 57.5 119.6 208.6 335.3 504.7 794. 1 1U7.2 1442. 1 1748.6 2025.5

5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5.10% 5. 10% 5. 10% 5. 10%

15149.6
2280.4

16022.7

2520.9
16979.4

2748.8
17978.9

2911.2
19095.5
3012.7

20260.4
3012.4

21416.6

3000.6
22239. 9 22581.5

2980. 9 2963.5

5, 10% 5.10% 5. 10% 5.10% 5. 10% 5. 10% 5.10% 5. 10% 5. 10%

1909.4 2000.9 2212.9 2340.9 2454.9
1909.4 1903.8 2003.4 2016.4 2012.0

36067.2

9.45%
4. 14%

s6"4 2?10'6 3'?3'5 35"5 391i°'4 4527J 49953 549-12 59593 «58».2 7211. 7 7988. 1 8749. 2 9602. 0 10619.82084. 7 2159. 6 2254. 5 2404:4 2543:9 27B:; 2890:2 3;24:6 3^S °3^1 M;9:8 3^:1' ^ ^:0° '4"^:38

45.9
45.9

5. 60%

0. 47%

45.1
43.0

48.3

43.7
49.4

42.5
50.1

41.1
52.8

41.1 s, 9. 59A M'? 697 770 82'' 873 i>" 974 1»2. 7 "».< 114.9 121. 5 129.1
41.5 42. 1 43.6 44.5 46. 8 47, 5 48.0 47.7 48.5 48.7 t9A "i9'3 'W.l '50.i

s ̂  ^ ^ ^ ^ s ^ ^ ^ ^ ?^ ?^ ̂  ^:^ ̂  ^ ^ s^ ^
2'8 3el 3'6 3'9 ''. ° °-° -3-9 ^. 8 -3-» -'. ° ".3 9. 1. 14. 8 1^0 33. 4 47. 5 75. 2 , 03. 8 133.2 , 67.5

4,°:? °7 '. ° 14 '.9 "' '. 5 1° a7 »6 " " 3.6 ., 4 8.8 , 3. 7 21. 3 31.9 43. 5 626

112^ 4'2 9'2 "''" 27'0 41-' "'.7 96'<' 1:"''8 158'9 191'7 22" 2'i2-4 :'°ftli 335. ° 3'5.0 371. 8 376.6 378.8 378.7

s s: ̂  ^ ^ ^ ^ ^ s ^ ^ ^ ^ ^ ^ ^ ^;:^ ̂  -^ -^
9. 68%

4. 36%

^ ^ ^ £^ ^ !^ !^ !?:? ^:^ ^:? 7^ ^, w,  A 9.̂  w wu "°-6 "6-8 m9
41. 7 42. 9 43. 7 45. 8 46. 3 46. 7 46. 4 47. 0 47. 2 47. 6 47. 5 '477 '48J45.9 42.9 43.7 42. 5 41.0 40.9 41.2

5. 37%

0. 25%

page 1 sdc Key Outputs-Mllc/f-Ia 4/22
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PacitlCoip Electrte Operatlona
4/1 RIM - Medium High Forecast
Medium High FowcaBt/Hlgh Actual

Avaraaa Meaawatf

Haquiremants
System Loads
Firm Sates

total

Rseources

Existing Ganeratton
Firm Purchasea
D.S. Loa10pportunhtes(11
D. S, Opttons(1)
BPAEntlttomenttl)
Geothwmal-PKot (1)
Wlnd-Plk>«(1»
CoGen(l)
CoGen(2)
CoGen 1 (1)
CoGenlW)
CoGen1(3)
CoGenlW
Large CT (U
Large CC CT (1)
Wyodatt2(1)
Large CT (2^
Large CT(^
Hunter 4(1)
Large CT (4)
Medhim CT (11
Large CT (5)
Large CT (Ju(» (It
Medium CT (2)
Medium CT<3t
Large CC CT (2}
Large CT (6)
Large CC CT (3}
Small CT (1)
Small CT(Jul)(U
SmallCT(Jui)(2)
Small CT(Jul»(3»
Large CC CT
Largg OC CT
Large CC CT
Largg CC CT
Large GC CT
Large CC CT
La/fleCCCT
Larga CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC GT(JUt>
\. argB CC CT
Large CC CT
Small CT

4/2^2 8,-38

las usa is" isss ^sas laa? igss .itsa zaB! ess!! zasz enea sm eaes seas isaz zaea zaas aua zcu

5,535 5,750 5,974 6,207 6.450
1^)94 995 1,000 1,004 1,028

6.701
i.oae

6.962
1,038

7, 241
965

7.532
971

7,832
946

8, 146
S46

8,472
923

8,St2
826

9, 164 9,531 9,9)2 10.310 10,722 11, 151 11,M7
754 722 635 635 S91 583 583

6. 629 6, 745 6. 975 7. 212 7. 478 7, 737 8. 000 B. &27 8. 503 8. 779 9, 092 9, 395 9, B38 9, 918 10. 253 10. 5U 10. 945 11, 313 11. 734 12. 180

6.072 6, 126 6,301 6.294 6,337
612 632 675 6B2 554

4 B 14 24 , 37
12 23 40 M 103

60
80

5

80
80
85
85
85
85
31

6,283
535

50
154
26

22
60
80
85
S5
85
85
31

175

6,344
566
63

212
65

38
80
80
85
B5
8S
85
31

175

31
31

6,380
558

77
272

65
45
42
80
80
85
B5
85
B5
31

175

31
31

31
20
31

6,355
S56

90
329

65
90
58
80
so
85
85
85
85
31

175

31
31

31
20
31
16
20
20

6,316
56t
10*
382
65

135
73
80
80
85
B5
85
85
31

175
192
31
31

31
20
31
31
20
20

175
31

6, 357
553
117
432

65
135

B3
80
80
85
85
8S
B5
31

175
193

31
31

300
31
20
31
31
20
20

175
31

6.296
542
130
479

65
135
83
BO
flO
85
85
85
85
31

175
192
31
31

300
31
20
31
31
20
20

175
31

175
8

4

4

4

6.351
538
143
626

65
13S
83
80
80
85
85
85
85
31

175
182

31
31

300
31
20
31
31
20
20

175
31

175
8

8

8

8

175

6.2B2
540
155
569

65
135
83
80
80
B5
85
85
85
31

175
192
31
31

3CM
31
20
31
31
20
20

175
31

175
8

a

8

8

175
175
175

6. 355
47S
166
601

65
135
83
80
BQ
85
85
G5
85
3)

17S
192

31
31

300
31
20
31
31
20
20

175
31

175
a

175
175
175
175

6.316
4BO
177
619

65
135
63
80
BO
85
B5
85
85
3t

175
192
31
31

300
31
20
31
31
20
20

175
31

175
a

B

a

8

175
175
175
175
175
175

6,357
474
188
637
65

135
63
80
80
85
85
85
85
31

175
192

31
31

300
31
20
31
31
20
20

(75
31

175
8

8

8

8

) 75
175
175
175
175
175
175
17&

6. 296
474
200
654

65
135
83
BO
80
85
85
B5
85
31

175
192
31
31

300
31
20
31
31
20
20

175
31

175
8

e

8

a

175
175
175
175
175
175
175
175
175
175

6,350
400
211
670

65
135
S3
80
80
BS
85
as
85
31

175
132

31
31

300
31
20
31
31
20
20

175
31

175
8

8

8

B

175
175
175
175
175
175
175
175
175
175
175
175
SB

total

Balance 71 55 12 56 -37 -52 1GB 269 150 204 2G3 157

L&R - MHe/Ha4^ 4/B/92 9:4B AM



ts>
0
GO

PacHJCorp Electrte Operations
4/1 RIM - Medium High Forecast
Medium High Forecast/Hlgh Actual

Winter ̂ ea^

Requlremants
System Loads
Firm Sates

total

Resources

Existing Generfltton
Ftrm Purchasea
D. S. Lost Opportunfties (1)
D. S. Opitone (1)
BPA Entitlement (1)
Geodhermal-PBoi (1)
Wtnd-Plbt(l)
CoGen(l)
CoGen(2)
CoGenl (1)
CoGen 1 (2)
CoGen1(3^
CoGen 1 (4)
Large CT n»
Large CC CT(1)
Wyodak2(1)
Large CT (2)
Large CT (ay
Hunter 4(1)
Lwge CT (4)
Medium CT(1)
Laige CT (5)
Large CT(Jul)(1)
Medium CT (2)
Medium CT (3)
Laigo CC CT (2)
Large CT (6)
La>g®CCCT(3!)
Small CT(1)
Small CT(Jul)(l)
Small CT (Jul) (2)
Small CT (Jul) (3)
Large CC CT
Large CC CT
LaigeCCCT
Large CC CT
LajgaCCCT
Large CC CT
Laiga CC CT
Large CC CT
Laiga CC CT
Large CC CT
Laige CC CT
Large CC CT
Lags CC CT (Jut)
Large CC CT
Large CC CT
SmallCT

total

Reserve Requirement
Total Company Resana

BaJance
tResarve+ Balancal/Requfismant

4/2/92 8:3S

.1^2 1333 -tsad isas iaae .laaz .i^ss issa 2000 aau. 2002 sesa 2003. aas sioe 2002 eofie 2009 asufl 2sui

7,206
1, 277

7,487 7,779 8,082 8,397 8,725 9,065 9,<t2B 9,806 10, ̂S8 10,606 II.OQI 11,473 11,932 12.409 12,906 13,423 13.960 14.519 15. 100
1,253 1,253 1,257 1, 159 1, 159 1, 159 1. 159 1, 108 1, 109 1, 109 1. 109 909 809 801 601 601 601 52G 526

8,483 B.740 9,032 9,339 9,556 9,884 10,224 10.587 10,915 11,307 11,715 12. 140 12,382 12,741 13.210 13,507 14,024 14.561 15.045 15.626

7,234
2, 229

5

14

7,50fl
2.323

11
29

7, 683
2, 422

20
52

7.746
2, 538

34
B8

94
94

7.750 7.754 7,766 7,771 7,770 7,776 7.776 7.776 7,776 7.776 7,776 7,776 7,776 7,776 7.776 7. 776
2,443 2,323 2,554 2.553 2,526 2,518 2,526 2,524 2.488 2,493 2,364 2,382 2,338 2.339 2. 173 2. 191

52 70 90 110 130 150 170 130 209 228 246 264 283 301 320 339
153 242 343 447 546 636 718 797 875 946 999 1.029 1, 059 1, 0fl7 1. 114 1. 139

164 164 164 164 164 164 164 1S4 164 t64 164 164 164 164
50 100 150 150 150 150 150 150 150 150 150 150 150

16 39 39 55 71 87 87 87 B7 B7 87 87 B7 87 87
9494949494S4949434S4S494a4949494
&4&49494&4&494948494Wa494S4&494

100 100 100 100 1CX) 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 10Q 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
156 156 156 156 156 156 156 156 156 156 156 156 15G 156 156 156

250 250 250 250 250 250 250 250 250 250 250 250 250 250 250
256 256 256 256 256 256 2&B 256 256 256 256

156 156 156 156 156 156 156 156 156 156 156 156 156 156
156 156 156 156 156 156 156 156 156 156 156 156 156 156

400 400 400 400 400 400 400 40Q 400 400
156 156 156 156 156 156 156 156 156 156 156 156 156
100 100 100 100 100 100 100 100 100 100 100 10Q 100
156 156 156 156 156 156 156 156 156 156 156 156 156

156 156 156 156 156 156 156 156 156 156 156
100 100 100 100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100 100 100 100

250 250 250 250 250 250 250 250 250 250 250
156 156 156 156 156 1S6 156 156 156 156 156

250 250 250 260 250 250 250 250 2SO
40 40 40 40 40 40 40 40 40

40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40

250 250 250 250 250 250 250 250
250 250 250 250 250 250 250
250 250 250 250 250 250 250

250 250 250 250 250 250
250 250 250 250 250
250 250 250 250 250

250 250 250 250
250 250 250 250

250 250 250
250 250 250

250 250
£50 250

250
250
250
40

9,482 9,870 10, 178 10,594 11. 143 11,399 12.263 12.859 13,215 14.201 14.728 15. 114 15,545 16, 140 16^32 16,898 17.4Q3 17.950 18.330 19.182

1,300
-301
12%

1,300 1,300
-170 -154
13'fc 13%

1.328
.73

13%

1,412
175

17%

1,452
63

15%

1, 526
512

20%

1. 596
676
21%

1, 636
665

21%

1, 768
1, 126
26%

1,831
1, 182
26%

1, 074
1. 100
25%

1,930
1, 234
26%

2,005
1.395
27%

2, 042
1.080
24%

2. 117
1,274
25%

2. 192
1, 187
24%

2, 267
1, 122
23%

2,342 2,461
943 1.09£
22% 23%

L&R -MHe/Ha4^ -2- 4/8/92 9:48 AM
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PacitiCoip Electrte Operations
4/1 RIM - Medium High Forecast
Medium High Foiacast/Hlgh Actual

Summer Peak

Requirements
System Loads
Firm Sates

total

Reeourcee

Existing Generatton
Firm Purchases
D.S. LoBtOpportunlttea(l)
D.S. Opttons (1)
BPA Entitlement (1)
Geothermed-Pitat (1)
Wind-Pitot(1»
CoGen(l)
CoGen(2)
CoGen 1 (1)
CoGen 1 (2)
CoGen 1 (3)
CoGen 1 (4)
Large CT(t)
La»«CCCT(1)
Wyodak2(1)
Large CT (2)
Large CT (3)
Huntor4(1)
Large CT (4)
Medium CT (I)
Large CT (5)
LugeCT(Jul)(l)
Medium CT (2)
Medium CT{3»
Large CC CT(S)
Large CT (6)
Large CC CT (3»
Small CT(1)
Small CT (Jul) (1)
Small CT (Jul) (2)
Small CT (Jul) (3)
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CO CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT (Jul)
Laffle CC CT
Large CC CT
Small CT

total

Reearve Requirement
Total Conpany Resen/e

Balance

(R8&erv9+Balar>ce)ifl:1equir9ment

L&R -MHe/Ha4^

w^iaaiwwsaiiaatWswsai^^^^ta!&SSLSWS!sa2assal

6. 738 7. 000 7, 273 7. 557 7. 852
1. 813 1. 613 1, 617 1. 619 1, 714

B. S51 8. 613 8. 890 9, 176 9. 566

7.481 7. 526 7. 719 7,724 7, 728
2. 289 2, 281 2, 387 2, 503 2, 329

3 8 14 24 37
11 23 41 68 124

8. 158 8/176 8,816 .,161 9.536 8,817 )0,3;4 1072; 1;.;" ';.M3 <2,^B 12.^; 13,^ 13.^ »,^°^a "e'» TT ^iS ?:45 '1:469 1:458 1:258 1. 151 1. 151 951 951 876 876 876

8.837 10.156 10.355 10.723 10.996 11.376 11.773 11.886 12.308 12.754 13.019 13.502 13,929 14.462 U.W5

94
94

84
94

100
100
100
100
156

7,740
2. 19B

49
197

10
94
84

100
100
100
100
156
250

7,740
2, 156

62
2B1

25
94
S4

100
100
100
100
156
250

156
156

7.745
2, 129

76
367

50
25
&4
94

100
100
100
100
156
250

156
156

156
100
156

7,745
2, 138

89
448

100
35
&4
94

100
100
100
100
156
250

156
156

156
100
156
156
100
100

7.745 7,745
2. 130 2, 137

102 116
527 601

150
45
94
94

100
10Q
100
100
156
250
256
156
156

156
100
156
156
100
100
250
156

150
55
94
94

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156

7,745
2.100

129
673

150
55
94
94

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

7,745
2, 101

141
744

150
55
84
94

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

250

7.745
2. 106

154
808

150
55
94
94

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

250
250
250

7. 745
1.990

166
B57

150
55
94
94

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

250
250
250
250

7,745
2, D45

178
884

150
55
94
94

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

250
250
250
250
250
250

7.745
2.051

190
311

150
55
94
84

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

250
250
250
250
250
250
250
250

7,745
2.052

202
937

150
55
94
84

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250

40
40
40
40

250
250
250
250
250
250
250
250
250
250

7.745 7,745
1.902 1.904

215 227
961 985

150
S5
S4
94

100
100
100
100
156
250
256
156
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

250
250
250
250
250
250
250
250
250
250
250
250
250

1.300 1.300
-66 -76

14% 14%

1,300
-29

14%

1.328
4

15%

1,412
-16

15%

1, 452
-101
14%

1,526
-111
14%

1,596
158

17%

-3

1,636
272
18%

1,76B
672

22%

1, 831
733

23%

1, 874
749

22%

1.930
816

23%

2,005
1,001
24%

2,042
712

22%

2, 117
967

34%

2, 192
954

23%

2,267
991

23%

150
55
&4
84

100
100
100
100
156
250
256
166
156
400
156
100
156
156
100
100
250
156
250
40
40
40
40

250
250
250
250
250
250
250
250
250
250
250
250
250
250
250

40

9.7.5 8, 837 10. 162 . 0.50, -O. M< -, 1>. 11.5" W "..'» '3^ '3.s><° H'w U-7S 'sm "'..'°8 ".. ">3 16'64B ".1" 17-824 ".4°z
2,342 2.461
1.000 946
23% 23%

4/8/92 9:48 AM
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KEY OUTPUTS
Med'High Forecast, High Excursion (92-98)

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

5200.0

4.5
5195.5
4749.7

5945.7
16.1

System Load (MWa)
Total Conservation

System Load net of Conservation
Energy Sales after Conaarvation

Total Customera <00tt's)

Net Electric Plant (M$)

Net Conservation Assets

General Inflation Rate

Operating Revenues (M$)
Nominal 1910.9

Real 1910,9

NPV (9. 54% discount rate) 34745.8

Average Growth
Nominal 8. 82%

Real 3.54%

5534.8
15.5

5519.3
EB45.8

5750.1
30.9

5719.2
5228.5

5974.4
54.0

5920.3

5412.3

6207.4
8».B

6119.4
5594.3

6450.1
139.7

6310.4
5769.0

6701.0 6962.3
203, 6 236.8

6497.4 6725.5
5939. 9 6148.5

7171. 2 7387.1

299. 9 361.0

6871. 2 7026.1

6281. 7 M23.3

7687.4

418.0

7269.4
6645.7

8001.0

472.0
7529.0
6883.0

8327.1

524.1
7803.0

7133.5

8667.6

575.2
8092.4
7398.1

9018.9
622.4

8396.6
7676.1

9385.8
659.2

8726.6
7977.9

9767.3
684.6

9082.6

8303.3

10165.5

710.1
9455.4
8644.1

10576.7
734.4

9842.3
8997.8

11005.8
758.0

10247.8
9368.5

1320 1,249 1^68 1,289 1318 1^52 1^86 1/118 1,452 M85 1^18 1,554 1^89 1,623 1,655 1^85 1,715 1.748 1,784 1,820

6506.6

57.5
6811.4

119.6
7120,0

208.«
7514.9
335.3

8139.3

504.7
9148.6 10348.7

794. 1 1117.2

11533.9 12M4.7
1390. 4 1M5.8

13667.9

1872.2
14603.5

2077.2
15594.4

2268.4
16716.5
2447.8

17770.2
2598.9

18783.6
2667.S

19819.5
2650.1

21005.8
2633.9

21932,0
2609.3

22310.6

2580.4

5.10% 5.10% 5.10% 5. 10% 5.10% 5. 10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5.10% 5,10% 5.10% 5.10% 5.10% 5.10% 5.10% 5, 10%

2001.2
1904.1

2212. 2 2338, 9 2460. 6 2652. 6 2905. 7 3188. 7 3553. 3 3910. 5 4381. 5 4748, 9 5193. 4 5599. 1 6144. 7 6720. 3 7386. 2 8032. 0 8724. 0 9527.0

2002. 7 2014. 6 2Q167 2068. 5 2155. 9 2251. 1 2386. 8 2499, 3 2664. 4 2747. & 2859. 1 2932. 8 3062. 4 3186. 7 3332. 6 3448. 1 3563. 4 3702.6

Ni
I-
M

Base Unit Coat <milla/kwW

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill (S)
Nominal

Rail
NPV (9. 54% discount rate)

45.9
45.9

5. 00%

-0. 09%

1566.3

1566.3

23488.2

45.2 48.3 49.3 50.2 52.3 55.8 59.2 64.6 69.3 75.3 78.8 83. 1 86.2 91.4 96.2 101.5 105^ 110.7 116.1
43. 0 43. 7 42. 5 41. 2 40. 8 41. 4 41. 8 43. 4 44. 3 45. 8 45. 6 45. 8 45. 1 45. 5 45. 6 45. 8 45. 4 45. 2 45.1

1602. 9 1744. 7 1815. 2 1867. 4 1962. 0 2096. 1 2249. 1 2446. 9 2633. 7 2887. 1 3056. 7 3267. 8 3449, 9 3713. 0 3988. 5 4306. 6 4593. 7 4891. 0 5234.3

1525. 1 3579. 4 1563. 6 1330. 4 1530. 0 1555. 3 1587. 8 1643. 6 1683, 2 1755. 6 1768. 6 1798. 9 1807. 0 1850. 5 1891, 3 1943. 1 1972. 9 1997. 8 2034.3

Customer Cost (M$) 2.8 3.6

Levelized Customer Cost (MS)

(30 years at a 9.54% discount rate) 03 0,7
NFV (9. 54% discount rate) 44.2

3. 6 3, 9 5. 0 0. 0 -3. 9 -4. 8 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90. 9 12U. 4 149.9

1.0 1.4 1.9 1.9 1. 5 1. 0 0. 6 0.4 0. 7 1. 5 2. 8 4, 4 7. 7 12. 2 19. 5. 28, 8 41. 0 56.3

Energy Services Charge (M$)
NPV <9. 54% discount rate)

1.0
995.)

4.2 9. 2 16. 6 27. 0 41. 1 66. 7 96. 0 110. 4 138. 1 166. 2 195. 8 226. 8 259. 4 291. 8 317. 5 322. 2 326. 3 326. 9 324.6

Total Resource Cost <M$)

Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Milk / KWh

Nominal

Real
Average Growth

Nominal

Real

1912.2
1912.2

35785.1

9. 04%

3.75%

45.9
45.9

4. 82%

-0, 26%

2006. 0 2222. 5 2356. 9 2489, 6 2695. 7 2973. 9 3285. 8 3664. 4 4049. 0 45483 4946. 1 5423. 0 5863, 0 6444. 2 7050. 0 7727. 9 8387. 1 9092. 0 9908.0

1908. 7 2012. 0 2030, 2 2040. 4 2102. 1 2206. 5 2319. 6 2461. 4 2587. 7 2765. 8 2861. 8 2985. 4 3071. 0 3211. 7 3343. 1 3486. 7 3600. 5 3713. 7 3850.6

45. 1 48.3 49. 3 50. 1 52,0 55. 4 58.9 63. 8 68.3 73.9 77. 2 81.3 84. 2 89. 2 93. 8 98. 8 102. 7 107. 3 112.4

42. 9 43. 7 42. 4 41. 0 40. 6 41. 1 41. 6 42. 9 43. 6 44. 9 44. 7 44. 8 44. 1 44. 5 44. 5 44. 6 44. 1 43. 8 43.7

Power Planning 4/29/92 9:24 AM page 1 sdc KcyOtitpul&-MlIe/ilex4/24
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PactffCofp Elgctric Operations
4/1 HIM - Medium High Forecast
Medium High Forecaet/High Excurston

Averaaa Maaatfatta

Requirements
System Loads
Firm Sates

total

Resources

Existing Generaiion
Firm Purchases
D .S. Lost Opportunitiae (1)
O. S. Options (1)
BPAEntitlement(l)
Geothermal-Pilot(l)
Wind-Pilol(l)
CoGen (1)
Small CT (1)
CoGen 1 (1)
CoGenl (2)
CoGeni (3)
CoGen 1 (4)
CoGen(2)
LargaCCCTd)
Large CT(1)
Wyodak 2 (1»
Larga CT (2)
Large CT (3)
Small CT (2)
Small CT (31
Small CT(Ju|)(1)
Small CT (Jul) (2)
La<ge CT (4)
ModfumCTfll
Large CT (Jul) (1)
Largo CT (Jul) (2)
Medium CT (2)
Large CO CT (2)
Large CC CT{3?
Huniaf4(1)
Large CC CT (4)
Large CC CT (5)
Medium CC CT
Large CC CT
Large CC CT
Large CC CT
Large CXiCT^Jul)
Large CC CT
Large CC CT (Juf)
Large CC CT
Large CC CT
Larga CC CT
Large OC CT
Large CT
Large CC CT
Large CC CT
Larga CC CT

total

Balance

4/24/92 13:37

laSS 1993 1994 19^ 1896 1997 19^8 1999 2QQQ 2QQ1 2QS2 2QQ3 20QA 2005 2025 2QSZ 2008 2003 2&1Q 2QU

5.535
), 094

5.750
995

5, 974
1, 000

6,207
1,004

6,450
1, 028

6,701
1, 036

6,962
1.038

7, 171
985

7,387
971

7,687
946

e.001
946

8, 327
923

8.668
B26

9,019
754

9.386
722

9,767 10, 166 10, 577 11.006 11.452
635 635 591 583 583

6.629 6. 745 6.975 7.212 7,478 7. 737 8.000 8, 157 8, 358 8.634 8,947 9.250 9,49* 9. 773 10, 100 10,403 10,801 11. 168 11,589 12,035

6,072
612

4

12

6, 126
632

8

23

6. 301
675

14
40

6,284
682

84
64

80
8

6.337
554

37
103

5

80
8

85
85
fi5
85
80

6.283
535

50
154
26

22
80

a

85
85
85
85
80

175
31

6,344
566

55
1B2
65

38
BO
8

85
85
85
85
BO

175
31

31
31

6,280
558

67
233
65
46
42
80

8

85
85
85
85
80

175
31

31
31
8

B

4

4

31
20

6,355
556

7B
283

65
90
58
80

8

85
B5
85
85
80

175
31

31
31
8

8

8

8

31
20
16
16
so

6.316
561

90
328
65

135
73
BO

B

B5
85
B5
85
BO

175
31

192
31
31
8

B

8

a

31
20
31
31
20

175

6, 357
553
101
371

65
135
S3
80

8

85
85
85
85
80

175
31

192
31
31

8

31
20
31
31
20

175
175

6,296
542
113
411

6S
135
83
80

8

85
85
85
85
80

175
31

192
31
31

a

B

8

e

31
20
31
31
20

175
175

175
175

6.351
S38
124
451
65

135
83
80

e

85
85
85
B5
80

175
31

192
31
31

8

B

8

s

31
20
31
31
20

175
175

175
175
64

6,282
540
134
488

65
135
83
80

8

85
B5
85
85
80

) 75
31

192
31
31

8

31
20
31
31
2D

175
175
300
175
175
64

6,355
478
144
51S

65
135

B3
80
8

S5
85
85
85
80

175
31

192
31
31

B

8

8

B

31
20
31
31
20

175
175
300
17S
175

64
175
175

6,316
480
154
531
65

135
B3
80

8

85
B5
85
85
80

175
31

192
31
31

8

8

8

a

31
20
31
31
20

175
175
300
175
175
64

175
175
175
8B

6.357
474
163
547
65

135
83
80

8

B5
85
85
85
80

175
31

192
31
31

8

B

8

8

31
20
31
31
20

175
175
300
175
175
64

175
175
175
175
175
88

6,699

71

6.788

43

7. 02S

55

7, 152

-60

7, 544

66

7,7B4

47

8.026 B, 142 8,3S6

25 -15 38

B.B67

234

9, 148

201

9.479

229

9,644

150

9,926

153

10, 324 10.575 10,985

216 172 ?85

6,296 6,350 6.282
474 400 401
173 1B3 193
561 575 588
65 65 65

135 135 135
83 B3 83
80 80 80
888

fl5 85 fl5
B5 85 85
85 85 85
85 85 85
80 80 80

175 175 175
31 31 31

192 192 192
31 3t 31
31 31 31
888
888
8 B 8
S 8 S

31 31 31
ao 20 zo
31 31 31
31 31 31
20 20 20

175 175 175
175 175 175
300 300 300
175 175 175
175 175 175
64 64 64

175 175 175
175 175 175
175 175 175
175 175 175
175 175 175
175 175 175
175 175 175
175 175 175

175 175
175 175
31 31

175
ITS
175

11.386 11.770 12,251

2)8 181 216

L&R. MHe/Hex4/24 4/24/92 3:08 PM
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Pac'ltiCorp Electric Operations
4/1 RIM - Medium High Forecast
Medium High FoiecasUHigh Excursion

Requirements
System Loads
Firm Sales

totaJ

Reeoufcas

Existing Generatnn
Firm Purchases
D. S. Lost Opportunities (1)
D.S. Optk»ns(1)
BPAEntitlsment(l)
Geothernnal-Pilot(l)
Wind-PUot(l)
CoGsnt^
Small CT(1)
CoGen 1 (1)
CoGon 1 (2)
CoGen 1 (3)
CoGen 1 (4)
CoGen (2)
Large CC CT(1)
Large CT(1)
Wyodak2t1)
Large CT (2)
Large CT (3)
Small CT (2)
S mall CT (3)
Small CT(Jul)fl)
Small CT (Jul) (2)
Large CT (4)
Medium CT(1)
Large CT (Jul> (\)
Large CT (Jul) (2)
Madium CT (2|
Large CC CT (2)
Large CC CT (3)
Hunter 4(1)
Large CC CT (4)
Large CC C7t5)
Medium CC CT
LatgaCCCT
Large CC CT
Large CC CT
Large CC CT (Jul)
Large CC CT
Large CC CT (Jul)
Large CC CT
Large CC C7
Large CC CT
Large CC CT
Largg CT
Large CC CT
Large CC CT
Large CC CT

total

Reaarve Requirement
Total Cocrpany Rasene

Balance

(Reserve+Balanceli /Requlrement

4/24/92 13:37

laffi isaa ASSA isas ISQB 1902 1996 1SS9 2DQQ 2D01. 2002 ?OQa 2004 2005 20QS 2007 qOOfl 20Q9 ?0iq 2StU.

7,206
1,277

7.487 7,779 8, 082 8.397 8, 725 9,065 9,337 9,617 10,010 10,418 10,843 11. 284 11, 743 12. 221 12,718 13. 234 13.772 14. 330 14. 911
1.253 1,253 1,257 1, 159 1, 159 1, 159 1, 159 1. 109 1,109 1.109 1>10Q S09 809 B01 60^ 601 601 526 526

8,463 8. 740 9,032 9,339 9, 556 9,864 10, 224 10,496 10,726 11. 119 11, 527 11. 952 12, 193 12.552 13.022 13,319 13,835 14^73 Ufl56 1SA37

7.234 7.508 7,663 7,746 7,750 7,754 7,786 7,771 7.776 7,776 7,776 7. 776 7,776 7, 776 7, 776 7,776 7, 776 7, 776 7,776 7.776
2,229 2,323 2,422 2,538 2,443 2,323 2,554 2,559 2,526 2,518 2.526 2,524 2.488 2,493 2.364 2,382 2.338 2.339 2,173 2. 191

5 11 2034 5270 78 95 113 130 148 1G5 181 198 214 229 245 261 278 294
14 29 52 88 153 242 294 383 468 545 616 6B4 751 B12 856 883 909 933 955 977

164 164 164 164 164 164 164 164 164 164 164 16* 164 164
50 100 150 150 150 150 150 150 150 150 150 150 150

16 39 39 55 71 87 87 67 87 87 87 87 87 87 B7
34943494&4949494a49494S49494949494

40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
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
100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
94948494949494949494&4. a494349494

250 250 250 250 250 250 250 250 250 250 250 250 250 250 250
156 156 156 156 156 156 156 156 156 156 156 156 156 156 156

256 256 256 256 256 256 2SG 256 256 256 256
156 156 156 156 156 156 156 156 156 156 156 156 156 156
158 1S6 156 156 156 156 156 156 156 156 156 156 156 156

40 40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 40 40 40 40 40 40 40

40 40 40 40 40 40 40 40 40 40 40 40
40 40 40 40 40 40 4Q 40 40 40 40 40

156 156 156 156 156 156 156 156 156 156 156 156 156
100 100 100 100 100 100 100 100 100 100 100 100 100

156 156 156 156 156 156 156 156 156 156 156
156 156 156 156 156 156 156 156 156 156 156

100 100 100 100 100 100 100 100 100 100 100 100
250 250 250 250 250 250 250 250 250 250 250

250 250 250 250 250 250 250 250 250 250
400 400 400 400 400 400 400

250 250 250 250 250 250 250 250 250
250 250 250 250 250 250 250 250 250

128 128 128 128 128 128 128 128
250 250 250 250 250 250
250 250 250 250 250 250

250 250 250 250 250
250 250 250 250
250 250 250 250

250 250 250
250 250 250
250 250 250

250 250
250 250
156 156

250
250
250

9,482 9.870 10, 178 10,540 11.027 11,439 12,242 12,745 13,065 14.035 14.397 14.9BO 15, 155 15.637 16,069 16.37S 16.B7? 17.66B 18.197 19.003

1.300
-301
12%

1,300 t.300
-170 -154
13% 13%

1,320
-119
13%

1, 3M
76

\w.

1.458
97

16%

1, 532
485

20%

1. 590
659

2T&

1.627
711

22%

1, 760
1, 156
26BA

1,800
1,071
25%

1, 875
1. 154
257o

1.894
1,068
24%

1,954
1. 131
25%

2,029
1.019
23%

2,066
994

23%

2, 141
900

22%

2,254
1,041
23%

2, 352 2.465
988 1, 101

22% 23%

LSR-MHe/Hex4/24 4/24;92 3-.OB PMI
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PacjfiCoip Electrk: Operations
4/1 RIM - Medium High Forecasl
Medium High ForecasUHigh Eitcureion

Summer Paak

Requirements
System Loads
Firm Sales

total

Rssources

Existing Generatton
Firm Purchases
D. S. Lost Opportunitlse (1)
D. S. Options (1)
BPA Entittement (1)
Geothermal-Pilot (1)
Wind-Pilot (1)
CoGen (1)
Small CT (1)
CoGen 1 (1)
CoGen 1 t2)
CoGan 1 (3»
CoGen 1 (4)
CoGen(2)
Laigeuuui (if

Large CT(1)
Wyodak2(1)
Large CT (2)
Large CT (3)
Small CT (2)
Small CT (3»
Small CT (Jul) (1)
SmallCT(Jul)(2)
Large CT (4}
Medium CT(1)
Largs CT (Jutt (1>
Large CT (Jul) (2)
Medium CT (2)
Large CC CT (2)
Large CC CT (3)
Hunter 4(f)
Large CC CT (4)
Large CC CT {5}
Medium CC CT
Large CC CT
Large CC CT
Larga CC CT
Large CC CT(Jul?
Large CC CT
Large CC CT (Jul>
Larg^ CC CT
Large CC CT
Large CC CT
Larga CC CT
Larg^CT
Largs CC CT
Large CC CT
Largg CC CT

total

Res en's Rsqiulremenf

Total Conpany Resena
Balance

(Rese rve+8alancB)/Raq uir e me nl

t.AR. MHft'Hs)(4/24

4/24/92 13^7

jaaa i?sa ISSA ^sas Aaas iaaz iffla iaaa ssfflQ 2001 zocz 2002 2004 zsios aoflfi S£SL 2ss& 2023 soifl 2011

6.738
1.B13

7,000
1,613

7,273 7.557
1. 617 1.619

7.852 8. 158 B.476 8.730 8,992 9,359 9.741 10, 138 10,551 10.9B1 11,427 11,692 12,375 12,877 13.399 13,843
1.714 1.679 1.679 1,533 1.554 1,459 1.459 1,459 1,259 1, 151 1, 151 951 951 876 876 876

8.55t 6. 613 8. 890 9. 176 9.566 9. 837 )0. 155 10,269 10, 546 10,818 11,200 11. 597 11.B10 12, 132 12. 57B 12.843 13.326 13.753 14,275 14, 619

7.481
2.289

3

11

7, 526
2,281

8

23

7.719 7.724
2,387 2, 5G3

14 24
41 69

7,728 7. 740 7,740
2,329 2, 188 2. 1S6

37 49 54
124 197 241

94
40

94
40

100
100
100
100

94

10
94
40

100
100
100
100
94

icn

156

25
94
40

too
100
100
100

94
3'sn

156

156
156

7, 745
2, 129

66
314

50
25
94
40

too
100
100
100
94

250
156

156
156
40
40
40
40

156
100

7,745
2, 138

77
385

100
35
94
40

100
100
100
100

94
250
156

156
156
40
40
40
40

156
100
156
156
100

7,745
2, 130

a&
452

150
45
34
40

100
100
100
100

94
250
100

256
156
156
40
40
40
40

156
100
156
156
100
250

150
&5
94
40

100
100
100
100
94

250
ise

256
156
156
40
40
40
40

156
100
156
156
100
250
250
400
250
250
128
250
250
250
250
250
250
250
250
250
250
156
250
250
250

3. 785 9.837 10. 162 10.454 10. 845 11. 228 11,563 12, 091 12,654 13,291 13.633 14, 168 14,369 14, 840 15,276 15,866 16,405 16,939 17,477 18,260

7,745
2, 137

100
515

150
55
34
40

100
100
100
100

94
250
100

25G
156
156
40
40
40
40

156
100
156
156
100
250
250

7. 745
2. 100

1)2
577

150
55
34
40

100
100
100
100
94

250
1 inj

256
156
156
40
40
40
40

156
100
156
156
100
250
250

250
250

7,745
2. 101

123
638

150
55
34
40

100
100
100
100

94
250

25e
156
156
40
40
40
40

156
100
156
t56
100
250
250

250
250
t2B

7. 745
2. 106

133
693

150
55
94
40

100
100
100
100

94
250

256
156
156
40
40
40
40

156
100
156
156
100
250
250
400
250
250
12S

7, 745
1,990

144
735

150
55
94
40

100
100
100
100
94

250

zse
156
156
40
40
40
40

1S6
100
156
156
100
250
250
400
250
250
isa
250
250

7,745
2.045

155
758

150
55
34
40

100
100
100
100
84

250

256
156
156
40
40
40
40

156
100
156
158
100
250
250
400
250
250
128
250
250
250
250

7.74S
2.051

165
782

150
55
94
40

100
100
100
100
94

250
4CSS

256
156
156
40
40
40
40

156
100
156
156
100
250
250
400
250
250
12S
250
250
250
250
250
250

7,745 7,745 7.745
2,052 1,902 1.904

176 186 197
804 B25 845

150
55
94
40

100
100
100
100

94
2&0
ice

256
156
15S
40
40
40
40

156
100
156
156
100
250
250
400
250
250
128
250
250
250
250
250
250
250
250

150
55
94
40

100
10Q
100
too
84

250
IMi

256
156
156

 

40
40
40

156
100
156
156
100
250
250
400
250
250
138
250
250
250
250
250
250
250
250
250
250
156

1.300
-66

14%

1, 300
-76

u%

1,300 1.320
-29 42

14% 14%

1,334 1,458 1.532
-115 -67 -125
13% (4% M%

1, 590 1. 627
231 480
1fl% 20%

-3-

1,760
712

23%

1.800
633

23%

1,875 1,894
696 665

22% 22%

1,954
755

22%

2,023
669

21%

2,0®6
957

24%

2, 141
938

23%

2,254
932

23%

2,352 2.465
849 976

22% 23%

4/24/92 3:08 PM
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KEY OUTPUTS
Med'High Forecast, High Short Excursion

1991 1992 1993 1994 1995 1996 1997 199S 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

SyKmLoad <MW«> 5200.0 55M.8
Total Conservation 4. 5 15.5

System Load net of Consertfation 5195.5 5519.3
Energy Sales after Conservation 4749.7 5045.8

Total Customers (OOO's)

5750. 1 5S74. 4 6207. 4 6394. 2 6580. 8 6771. 8 7002. 8 7232. 2 7464. 8 7694. 8 7925. 8 8145. 2 8360. 8 8598. 8 8818. 8 9028. 2 9234. 8 9447.8

30.9 54.0 88.0 139.7 173.9 236.8 299.9 361.0 418.0 472.0 524.1 575.2 622.4 659.2 684.6 710.1 734.4 758.0
5719.2 5a2B.3 6119.4 6254.6 M06.9 6535.0 6702.9 6871.3 7046.8 7222.8 7401.7 7570.1 7738.5 7939.7 8134.2 8318.1 8500.4 8689.8
5228. 5 5412. 3 5594. 3 5717. 9 5857. 2 5974. 3 6127. 8 6281. 7 6442. 2 6603. 1 6766. 7 6920. 6 7074. 5 7258. 4 7436. 3 7604. 4 7771. 1 7944.2

1^20 1,249 1^68 1^89 1318 1352 1^86 1^18 1,452 1^85 1^18 1,554 1^89 1,623 1,655 1^85 1,715 1,748 1,784 1,820

Net Electric Planl (M$) 5945.7 6506.6
Net Conservation Assets 16. 1 57.5

6811. 4 7120. 0 7514.9

119. 6 21)8. 6 3353
8122.0

487.4
9035.9

729.0
9983. 6 10905.1

1008. 3 1289.2
11789. 0 12768.8

1552. 2 1786.2
13690.4

1998.8

14439.8
2197.7

15208.3

2384.7
15866.3
2543.5

16500.1
2619.5

17123.3
2609.9

17847.5
2601.3

18476.7
2584.3

18848.5
2563.1

General Inflation Rate 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5, 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10% 5. 10%

Operating Revenues (M$)
Nominal

Real
NPV (9. 54% discount rate)

Average Growth
Nominal

Re«l

1910. 9 2001. 2 2212. 2 2338. 9 2460. 6 2640. 3 2871. 1 3104. 4 3433. 3 3723. 0 4132. 3 4477. 9 4911. 5 5272. 6 5770. 7 6247. 1 6799. 0 7326. 9 7885. 6 8524.0

1910.9 1904.1 2002.7 2014.6 2016.7 2059,0 2130.3 2191.6 2306.2 2379.4 2512.8 2590.9 2703.8 2761.8 2876.0 2962.4 3067.6 3145.4 3221.0 3312.8
33287.3

8.19%

2. 94%

Ni
h-
co

Base Unit Cost tmills/kwh)

Nominal

Real
Average Growth

Nominal

Real

Average Customer Bill ($)
Nominal

Real
NPV (9. 54% discount rate)

Customer Cost (MS)

45. 9 45. 2 48. 3 49. 3 50. 2 52. 6 56. 0 59. 3 64. 0 67. 5 73. 2 77. 4 82. 9 86. 7 93. 1 983 104. 4 109. 7 115. 8 122.5

45. 9 43. 0 43. 7 42. 5 41. 2 41. 0 41. 5 41. 9 43. 0 43. 1 44. 5 44. 8 43. 6 45. 4 46. 4 46. 6 47. 1 47. 1 47. 3 47.6

5. 30%

0, 197o

1566. 3 1602. 9 1744. 7 1815. 2 1867. 4 1952. 9 2071. 2 2189. 6 2364. 2 2507. 4 2722. 9 2882. 3 3090. 3 3248. 7 3487. 1 3707. 7 3964. 2 4192. 3 4420. 9 4683.3

1566. 3 1525. 1 1579. 4 1563. 6 1530. 4 1522. 9 1536. 8 1545. 8 1588. 1 1602. 5 1655. 8 1667. 7 17U13 1701. 7 1737. 9 1758. 2 17&8. 6 1799. 7 1805. 8 1820.1

22601.3

2. 8 3. 6 3. 6 3. 9 5. 0 -1. 1 -5. 3 -5. 9 -4. 2 -2. 3 2. 8 8. 0 12. 9 16. 0 31. 7 44. 8 71. 1 90. 9 120. 4 149.9

tevelized Customer Cost (M$)

(30 years at fl 9^4% discount rate)
NPV (9. 54% discount rate)

0. 3 0. 7 1. 0 1. 4 1. 9 1. 8 1. 3 0. 7 0. 2 0. 0 03 1. 1 2. 4 4. 1 7. 3 11.9 19. 1 28. 4 40. 7 56.0

42.5

Energy Services Charge (MS)
NPV (9. 54% discount rate)

1. 0 4. 2 9. 2 16. 6 27. 0 37. 1 58. 5 83. 8 110. 4 138. 1 166. 2 195. 8 226. 8 259, 4 291. 8 317. 5 322. 2 326. 3 326, 9 324.6

981.4

Total Resource Cost (M$)

Nominal

Real

NPV (9. 54% discount rate)

Average Growth
Nominal

Real
Mills / KWh

Nominal

Real
Average Growth

Nominal

Real

1912. 2 2006. 0 2222. 5 2356. 9 2489. 6 2679. 3 2930. 9 3188-9 3544. 0 3861. 1 4298. 8 4674. 9 5140. 7 5536. 1 6069. 8 6576. 5 7140. 3 7681. 7 8253. 2 8904,6

1912. 2 1908. 7 2012, 0 2(130. 2 2040. 4 2089. 3 2174. 6 2251. 2 2380. 5 2467. 7 2614. 1 2704, 8 2830. U 2899. 8 3025. 1 3118. 6 3221. 6 3297. 7 3371. 1 3460.7

34311.2

8. 43%

3. 17%

45. 9 45. 1 48^ 49. 3 50. 1 52. 2 55. 6 58. 8 63. 2 66. 5 71. 9 75. 9 81. 0 »4. 6 90. 7 95. 5 101. 1 106. 0 111. 6 117.7

45.9 42.9 43.7 42.4 41.0 40.7 41.3 41.5 42.4 42.5 43.7 43.9 44.6 44.3 45.2 45.3 45.6 45.5 45.6 45.7

5, 08%

-0. 02%
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PactflCorp Electrb Operations
4/1 RIM - Medhim High Forecast
Medium High Fomcaat/Hlgh Short Excurelon

Averaae MeaaBEatte

Requirements
System Loads
Firm Sates

total

Reeourcee
Existing Generatton
Firm Purchases
D, S. Lost Opportunities (1)
D-S. Opttons(l)
BPA Entitlement (1)
Gaothermal-PMoltl)
Wind-Pitot 0)
CoGenfl)
Small CT (1)
CoGen 1 (1)
CoGen1(2>
CoGen 1 (3)
CoGen 1 (4)
CoGen(2)
Large CO CT(1)
Large CT(1)
Wyodak 2 (1)
Large CT (2|
Large CTC3)
SmallCT (2)
Small CT (3)
Small CT (Jul) (1)
Small CT (Jul) (2»
Large CT (4)
Medium CT(1)
Medium CT (2)
Hunter 4 (1)
Large CC CT(q
Large CT (5)
Large CT (fl)
Large CT (7)
Medium CT (3)
Medium CT
Small CT (Jul)
Small CT(Jul)
Small CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT
Large CC CT(Jul)

total

Balance

isa laaa sat isas . lass isaz uaa.iaaaamsaaizmaamsBilZBiszaassanzamaaaauaaiu

5.535 5.760 5W4 8.2°7 e.3M 6'M1 e'7?2 7'°°3
1^004 0«5 1,000 1.004 <,028 1.G36 1.038 885

7, 232
971

7,465
946

7,695
946

7,926
923

8, 145
826

8, 361
754

8, 599
722

9,819
635

9.028
635

9.235
591

9,448
583

6.072 6, 126
B12 632
4 a

12 23

6.301
675

14
40

6^94
682
24
64

BO
8

6,337
554

37
103

5

80
a

86
85
95
85
BO

6,283 6.344
535 566
44 55

130 182
26 65

22
80

8

85
B5
85
85
80

175
31

38
80

8

85
85
B5
85
80

17S
31

31
31

6.280
558

67
233

65
45
42
80

8

85
85
85
B5
BO

175
31

31
31

8

8

4

4

31
20

6, 355
556

78
283
65
90
58
80

8

85
85
85
85
80

175
31

31
31

8

8

8
8

31
20
20

6.316
551

90
3SB

55
135
73
80

B

85
85
BS
85
80

175
31

198
31
31

B

8

a

B

31
20
20

6, 357
553
101
371

65
135

83
80

a

85
B5
85
85
80

175
31

192
31
31

8

8

8

8

31
20
20

175

6.296
542
113
411

65
135

83
80
8

85
85
85
B5
80

175
31

192
31
31.

8

a

8
8

31
20
20

175
31
31
ai
20

6,351
538
124
451

65
135
83
BO
8

85
85
85
B5
ao

175
31

192
31
31
8

8

8

8

31
20
20

175
31
31
31
20
20

6,282
540
134
488

65
135

83
80

8

85
85
85
85
80

175
31

192
31
31

8

B

a

8

31
20
20

300
175
31
31
31
20
20

6. 355
479
144
515

65
135

83
80

8

85
B5
85
B5
80

175
31

192
31
31

a

8

8

8

31
20
20

300
175
31
31
31
20
20

4

4

6,316
4BO
154
531

6S
135

83
ao

8

85
B5
85
85
80

175
31

192
31
31

8

8

8

a

31
20
20

300
175
31
31
31
20
20

8

B

a

175

6, 357
474
163
547
65

135
83
80

8

85
85
85
85
80

175
31

192
31
31

8

8

8

B

31
20
20

300
175

31
31
31
20
20

8

8

B

175
175

6, 296
474
173
561

65
135

83
80

8

85
85
S5
85
80

175
31

192
31
31

8

8

a

8

31
20
20

300
175

31
31
31
20
20

8

B

8

175
175
175

9,668
583

^ 6.7.5 6..75 7.2, 2 7,422 7,617 7.BW 7,M 8.203 8/>,, ., 641 W, ...7, 9. 115 .,32, S.454 9.863 ..^ ,..031 ,0,25,
6,350

400
183
575

65
135
83
80

8

85
85
85
85
80

175
31

192
31
31

8
8

8

fl
31
20
20

300
175
31
31
31
20
20

a

8

8

175
175
175
175

6,262
401
193
588
65

135
83
BO

8

85
85
B5
B5
80

175
31

192
31
31

B

a

8

a

31
20
20

300
175

31
31
31
20
20

8

8

8

175
175
175
175
175

B8

,.m 6. 7.8 7,029 7, 52 7.M4 7,75- ..^ B.142 8,365 .,. 30 ..., 1 .,.05 ».127 S.408 9.472 9,643 ..^ -0..17 10, 95 , 0.4,5
" .3 65 .6. ,22 , 38 216 -53 ,6, 2,, 270 -56 15. 293 -5. .89 2-6 .» .6. 164
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PaclflCofp Etectrk: Operations
4/1 RIM - Medium High Forecast
Medium High Forecast/Hlgh Short Excursion

Winter Peak

Requlfenwits
System Loads
FirmSatoa

total

<y2/ga 12:4

1332 1333 1SSA 1335 ^326 -1SS2 199P is^a 2QQQ 2001 gDQg 2003 2D(y ^005 2QPS 2007 gOQS 20Q9 201Q fflll

7.206
1,277

7,487 7,779 8,082 8.32S 8.574 8,827 9.136 9,440 9,748 10,054 10.362 10,654 10,941 11.255 11.546 11.824 12.098 12.382 12.674
1,253 1,253 1, 257 1, 159 1. 159 1. 159 1. 159 1, 109 1. 109 1, 109 1, 109 909 809 801 601 601 601 526 526

8,483 8,740 9,032 9,339 9.484 9.733 9,986 10.295 10,549 10.857 11, 163 11.471 11,563 11,750 12.056 12. 147 12.425 12.699 12.908 13.200

fleeourcw
Existing Ganeratton 7.234 7, 508 7,683 7,746 7.750 7,754 7,766 7,771 7,776 7.776 7.776 7,776 7,776 7,776 7,776 7.776 7,776 7.776 7,778 7.776
Fhm Purchase? 2, 229 2,323 2,422 2, 538 2.443 2.323 2, 554 2, 559 2, 526 2,518 2. 526 2, 524 2,488 2.493 2,364 2.382 2.338 2.339 2. 173 2. 191
D. S. LostOpportunlttes(l) 5 11 20 34 52 62 78 95 113 130 148 165 181 19B 214 229 245 261 Z7B 294
D.S. OpttonsQ) 14 2S 52 B8 153 204 294 383 468 545 616 684 751 812 G56 883 909 933 955 977
BPAEniitlement(l) 164 164 164 164 164 164 164 164 164 164 164 164 164 164
Gaothermal-PUoi 0) 50 100 150 150 150 150 150 150 150 150 150 150 150
Wind-Pibt (1) 16 39 39 S5 71 87 87 87 87 87 87 87 87 87 87
CoGen(1t 3434S4S4a4&4&4&4&494S494S4&4949494
Small CT(1) 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40
CoGenl(l) 100 100 IQO 100 100 100 100 100 100 100 100 100 100 100 100 100
CoGen1(2) 100 100 100 100 100 100 100 100' 100 100 100 100 100 100 100 100
CoGen1(3) 100 100 10Q 10Q 10Q 100 100 100 100 100 100 100 100 100 100 100
CoGen1(4) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
CoGen(2) a49494949494949494a434949494S494
Larga CC CT (1) 250 250 250 250 250 2SO 250 250 250 250 250 250 250 250 250
LargeCT(l) 156 156 156 156 156 156 156 156 156 156 156 156 156 15S 158
Wyodak2t1) 256 256 256 256 25G 256 256 256 256 256 256
LaigeCT(2) 156 156 156 156 156 156 156 156 156 156 156 156 156 156
LargeCTtS) 156 156 156 156 156 156 156 156 156 156 156 156 156 156
SmallCT (2) 4040 40 40 40 40 40 4040 40 40 40 40
Small CT (3) 40 40 40 40 40 40 4G 40 40 40 40 40 40
Small CT (Jul) (1) 4040 40 40 40 40 40 40 40 40 40 40
Small CT(Jul) (2> 40 40 40 40 40 40 40 40 40 40 40 40
Large CT(4) 156 156 156 156 156 156 156 156 156 156 156 156 156
MadiumCT(l) 100 100 100 100 103 100 100 100 100 100 100 100 100
MedIumCT(2) 100 100 100 100 100 100 100 100 100 100 100 100
Hunter4(1) 400 400 400 400 400 400 400
Large CC CT (2) 250 250 250 250 250 250 250 250 250 250
LargBCT(5) 156 156 156 156 1S6 156 156 156 158
l-argeCTtfi) 156 156 156 156 156 156 156 156 156
LaigeCTfT) 156 156 156 156 15S 156 156 156 156
MwJiumCTO) 100 100 100 100 100 100 100 100 100
MadkimCT 100 100 100 100 100 100 100 100
Small CT^ul) 40 40 40 40 40
Small CT (Jui) 40 40 40 40 40
Small CT 40 40 40 40 40 40
Large CC CT 250 250 250 250 250
LaigaCCCT 250 250 250 250
Large CC CT 250 250 250
Large CC CT 250 250
Large CC CT 250
Large CC CT (JuQ

total

Resen/e Requirement
Total Company Reseno 1.300 1, 300 1, 300 1.320 1, 394 1.458 1. 532 1, 590 1, 627 1. 675 1, 715 1, 801 1.816 1, 876 1, B82 1, 931 1, 9'69 2, 006 2. 044 2, 081

Balance -301 -170 -154 -119 149 203 724 860 889 841 957 1,215 1. 255 1,490 1, 150 1.399 1, 332 1.311 1, 188 1. 165
(Reserve+BalancayRequirsmant 12% 13% 13% 13% 16% 17% 23% 24% 24% 24% 24% 26% 27% 29% 25% 27% 27% 26% 25% 25%

8.482 9.870 10, 178 10.540 11,027 11,393 12.242 12,745 13,065 13,473 13,835 14.486 14,633 15.115 15.QS7 15A77 15.725 16.016 16.139 16.445

L&R - MHa/Hex-sh 4/2 2- 4/U92 9:51 AM
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PacltiCorp Elearte Operaltons
4/1 RIM - Medium High Forecast
Medium High Foncart/Hlglh Short Excurelan

Summeiesak

Raqulrements
System Loads
Firm Sates

total

ReaourceB
Existing Ganantton
Firm Purchaaes
O.S. Lost Opportuotttee (1)
D.S. Options (1)
BPA Entitlement (1)
Geothennal-Pltat (11
Wind-Pitat (1)
CoGen(l)
Small CT(1)
CoGen 1 (1)
CoGen1(2)
Co0wi1(3>
CoGon 1 (4)
CoGen(2)
Large CC CT (1»
Large CT(1)
Wyodak 2 (1)
Large CT (q
Large CT(^
Small CT (2)
Small CT (3»
Small CT(Ju|)(1t
SmallCT(Jul)(2)
Large CT (4»
Medium CT (1)
Medwm CT (2)
Hunter 4(1)
Large CC CT(g
Large CT (5)
LaiQffCrw
Large CT (7)
MedhJmCT(3)
Medium CT
Small CT (Jul)
Small CT(Jul)
Small CT
Large CC CT
Large CC CT
iargaCCCT
Large CC CT
Large CC CT
Large CC CT (Ju!)

total

Reserve Requnament
Total Company Reseive

Balance
(Reserve+Balancsyftequlfement

4/2/92 12A

isas isasi isai isas saae isaz ^aaa -issa 2000 2oai 2102 2Ma 2001 2QQS 2Qii& ZQIIZ 2QQ& zooa 2&ifl sau.

6. 738
1,813

7.000 7,273
1.613 1,617

7. 557
1.619

7.784
1,714

8,024
1.679

8.268 8.591 B. 887 9. 187 8.483 9. 779 10,063 10,339 10, 648 10,832 «.a03 11,468 11, 709 n,992
1.679 1.539 1. 554 1,459 1.459 1.459 1,259 1. 151 1, 151 951 951 876 876 878

8. 551 8.613 8.890 9. 176 9.498 9.703 9,947 10. 130 10,441 10,646 10,342 11,238 11,322 11.490 11.7M 11,883 12, 154 12, 344 12, 585 12,868

7, 4S1
2. 289

3

11

7, 539 7, 719
2.2B1 2,387

a 14
23 41

7. 724
2, 503

24
69

94
40

7, 728
2,329

37
124

94
40

100
100
100
100

84

7, 740
2. 198

43
167

10
94
40

100
100
100
100
94

250
156

7, 740
2. 156

54
241

25
94
40

100
100
100
100
34

250
156

156
156

7,745
2, 129

66
314

50
25
34
40

100
100
100
100

&4
250
1S6

1S6
156
40
40
40
40

<56
100

7. 745
?, 13B

77
385

100
35
94
40

100
100
100
100
94

250
156

156
156
40
40
40
40

156
100
100

7, 745
2. 130

B9
452

ISO
45
94
40

100
100
100
100
94

250
156
256
156
156
40
40
40
40

t56
100
100

7.745
2, 137

100
515

150
55
94
40

100
100
100
100

94
250
156
256
156
ise
40
40
40
40

156
100
100

250

7, 745
2, 100

112
577

150
55
94
40

100
100
100
100

94
250
156
256
156
156
40
40
40
40

158
100
100

250
156
156
156
100

7,745
2, 101

123
638

150
S5
94
40

100
100
100
100
94

250
156
256
156
1S6
40
40
40
40

156
100
100

250
156
156
1S6
100
100

7,745
2. 106

133
693

150
55
94
40

100
100
100
100
94

250
158
256
156
156
40
40
40
40

156
100
100
400
250
156
156
156
100
100

7,745
1, 990

144
735

150
55
94
40

100
100
100
(00
94

250
156
256
166
156
40
40
40
40

156
100
100
400
250
156
156
156
100
100
40
40
40

7.745
2,045

155
758

150
55
94
40

100
100
100
100
84

250
156
256
156
156
40
40
40
40

156
100
100
400
250
156
156
t5S
100
100
40
40
40

250

7,745
2, 051

165
782

ISO
55
94
40

100
100
100
100
94

250
156
256
156
156
40
40
40
40

156
100
100
400
250
156
156
156
100
100
40
40
40

250
250

7.745
2, 052

176

150
55
94
40

100
100
100
too
94

250
156
256
156
156
40
40
40
40

156
100
100
400
250
156
156
156
100
100.
40
40
40

250
250
250

7,745
1,902

186
825

150
55
84
40

100
100
100
100
94

250
156
256
156
156
40
40
40
40

156
100
100
400
250
156
156
156
100
100
40
40
40

250
250
250
250

7,745
1, 904

187
S45

150
55
94
40

100
100
100
100
94

250
156
256
156
156
40
40
40
40

1»
100
100
400
250
(56
156
156
100
100
40
40
40

250
250
250
250
250
250

9. 785 9, 837 10. 162 (0, 454 10. 845 11, 182 11. 563 12, OS1 12, 345 12, 729 13. 071 13, 674 13,847 14, 318 14, 374 14. 714 15, 003 15, 287 15,419 15. 952

1.300
-66

14%

1.300
-76

14%

1,300 1.320
-29 -42

14% 14%

1,394
-47

14%

1.45B
31

15%

1. 532 1, 590
84 370

16% 19%

1,627
274

16%

1.675
407

20%

1.715
414
19%

1,801
636

22%

1.816
710

22%

1.876
953

25%

1,882
694

22%

1.931
900

2*%

1,969
881

23%

2.006
937

24%

2,044 2.081
790 1,003

23% 24%
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