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1TMING IS
EVERYTHING

"Never make predictions - especially
about the future. "- Samuel Goldwyn

Long-range power planning has been a hallmark of the

electric utility industry. In the past, electric utilities would

forecast the demand for electricity 20 years in advance to

allow enough lead time to build new power plants. Siting,

permitting and building a new plant could take 10 years
or more.

Today, power planning has changed dramatically. With

new technologies, more cost-effective fuel choices and a

competitive marketplace, electric utilities can meet addi-

tional demand more quickly. While it is still valuable to

assess long-term needs, utilities have options other than

large new power plants for meeting those needs.

In fact, electric utilities are surrounded by choices for

where, when and how to get additional power. They can

purchase power from other regulated or non-regulated

suppliers; trade power with other suppliers; manage their

existing system differently to free up additional resources;

or develop smaller-scale generation themselves or in

partnership with customers.
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The major finding in RAMPP-4 is that PacifiCorp needn't

make any new resource decisions during the three year

action plan period for RAMPP-4. However, the company

will continue to be attuned to immediate opportunities

that are too good to miss.

By delaying decisions where possible, the company can

maintain flexibility until a choice must be made. Then,

when it is time to pursue new resources, the company can

decide where and how to acquire them based on the most

up-to-date information and market conditions. This care-

ful timing of decisions reduces the company's risk and

enhances its competitiveness.

In this fast-changing marketplace, flexibility is all-impor-

tant. Accordingly, it is the underlying theme throughout

this report on PacifiCorp's fourth Resource and Market

Planning Program (RAMPP-4). PacifiCorp wants to main-

tain resource options that have short lead times and low

capital costs and can be acquired in amounts that closely

match needs.



RAMPF.4 REPORT: EXECUTIVE SUMMARY

The RAMPP-4 report differs from RAMPP-3 in two key

ways:

1. RAMPP-4 is not a stand-alone docuinent. It accom-

panics and provides an update to the RAMPP-3

report. Copies of the RAMPP-3 dociunent are

available by calling (503) 464-5620.

2. RAMPP-3 looked at 155 possible futures. RAMPP-

4 considers only 39, for two reasons: First, RAMPP-

4 was prepared on a shorter tune schedule than

RAMPP-3; and, second, PaciflCorp believes 39

cases are sufGcient to reconflnn the lessons

learned froin RAMPP-3 and, at the saine tune,

provide additional Infonnatlon on recent Issues

and concerns.

The RAMPP-4 documents include only the main report

and two appendices. The RAMPP-3 report provides back-

ground information about PacifiCorp's power system and

planning process. Together they provide the most current

information on PacifiCorp's plans and options for meeting

future energy needs.
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PERCEFHONS
OF THE FIH1JRE:
WHERE ARE WE
HFADED?

PacifiCorp's planning effort is based on some key assump-

tions about where the electric utility industry is headed.

The company sees the following nine trends prevailing:

Coinpetition The competition for meeting customers' electric energy

service needs has increased dramatically over the past decade

and will continue to increase. Competition and federal

regulatory changes are making it easier for more suppliers to

enter the market. The Federal Energy Regulatory Commission

(FERC) is opening transmission access, and PacifiCorp ex-

pects retafl wheeling will exist in some form throughout its

service territory within five years. Even without retaU wheel-

ing, customers will have rr e choices for their electricity

supplier, including self-generation, independent po^ver pro-

ducers, other fuels and electricity brokers and marketers.

Rcglllation Over the next five years, state regulation of electric utilities

will continue to change to reflect a more competitive

environment. Several of the states served by PacifiCorp

(including California, Montana and Utah) are conducting

proceedings on regulatory change and the restmcturing of

the electric utUity industry. PacifiCorp is exploring alternative

forms of regulation that will complement rather than impede

the workings of the competitive marketplace. The alterna-

lives are aimed at ensuring the availability of power to core
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customers at fair and reasonable prices, while still providing

an incentive for the coinpany to pursue efficiencies and

innovations that reduce costs and mcrease earnings.

Transinission PacifiCorp believes that full open access to the nation's

transmission system wUl be in place within a few years. FERC

has issued a Mega NOPR (Notice of Proposed Rulemaking)

that would systematically open the national transmission grid.

The proposed rules could result in such consequences as:

Accelerated use of the transmission system;

Disaggregation of utilities into generation, transmission

and distribution companies; and

Development of a new market for generation-based

ancillary services. These services include load follow-

ing, loss compensation, system protection, schedul-

ing/dispatching and others.

Wliolesale naarket

as a resource

Because of changes occurring in transmission and in power

generation, PacifiCorp expects to be able to increasingly

rely on the wholesale market for its power needs. Power

purchases give the company more flexibility in the way it

can meet the energy needs of its customers.
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Wholesale market

revenues

PacifiCorp's wholesale market activity is growing rapidly.

It is expected to increasingly evolve as a separate business

with its own strategies, rewards and risks.

Risk All of the above trends increase risk for both the company's

customers and its shareholders. While the company will

try to reduce risk, it cannot entirely shield either party

from it. The company's main concern is that risks should

be balanced with rewards. PacifiCorp is willing to assume

risks for its shareholders if they are commensurate with

the rewards that can flow to shareholders.

Integrated resource
planning

As the electric utility industry becomes more competitive,

the need for detailed resource planning under regulatory

commission oversight will diminish. The way in which

integrated resource planning changes will depend partly

on how much of the industry remains regulated. PacifiCorp

suggests some ways IRP could evolve in Section VI of this

executive summary ("Where Do We Go From Here?").

A
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Tlmefraine PacifiCorp believes that as the pace of change quickens

in the industry, utilities will have difficulty planning more

than five to 10 years ahead because of market uncertain-

ties. Today's assumptions may well be outdated in five to

10 years. Along those lines, the RAMPP-4 analysis uses a

20-year planning horizon with an additional 30 years to

account for end effects. However, the discussion in the

RAMPP-4 report and the results used to develop the

RAMPP-4 action plan focus on only the first 10 years.

Social objectives and
the environnient

One of the original goals of integrated resource planning

was to address certain social and environmental objec-

tives. As the energy marketplace becomes more competi-

tive, it will be increasingly difficult for these objectives to

be achieved through energy providers. To be fair, any

mechanisms aimed at achieving social and environmental

objectives that add to the cost of energy should be applied

to all energy providers. Otherwise, it will skew competi-

tion in the marketplace. PacifiCoq? sees an increased

need for the beneficiaries of energy efficiency (demand

side management) investments to pay for those measures.

It is also pursuing low-cost ways to address environmen-

tal concerns.



PacifiCorp's Resource and Market Planning Program gives

the company general direction for the future. It is not a

blueprint; rather, it provides a framework for decision

making. RAMPP allows the company to steer its own

course as obstacles and opportunities arise. It provides a

tool for evaluating specific resource and marketing op-

portunities that develop.

Given the two-year cycle for integrated resource plan-

ning, and the pace of change in the marketplace, it is

impossible for a RAMPP action plan to foretell all of the

specific opportunities that might arise before the next

planning cycle. Accordingly, the action plan provides

general guidance while leaving the compapy flexibility to

respond to changing market conditions.

The RAMPP process also meets regulatory commission

requirements for integrated resource planning. The com-

missions in Idaho, Montana, Oregon, Utah and Washing-

ton require the company to:

. Exaniine a range of forecasts for its custoiners'

energy needs;

. Assess aU feasible supply and deaiand alternatives

for xneetlng those needs in a consistent inanner,

and assess their external costs;
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. Strive for a goal of least cost to the utility and its

custoiners, consistent with the long-run public

interest.

.Develop a long-range plan and a short-tenn action

plan for balancing supply and deinand; and

. Prepare its plan .with substantial public invohre-

inent.

This report summarizes the results from RAMPP-4, the

company's fourth cycle through the integrated resource

planning process.

Progress on RAMPP-3
action plan

PacifiCorp is on track for achieving all of the items in the

RAMPP-3 action plan. T"'i a few cases, the timeframes have

been adjusted due tn c" ianging market conditions. However,

the company is making good progress in achieving its

objectives in such areas as demand-side resources; develop-

inent of two wind projects; involvement in solar energy and

photovoltaic demonstration projects; constmction of the

Hermiston cogeneration project; identification of resources

to meet peaking needs; introduction of various energy

services, such as time-of-day pricing and alternative levels of

service quality; improvements in system efficiency; demon-

stration of carbon offset projects; and implementation of

price design changes that promote efficient use.
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Chanses for RAMPP-4 The Integrated Planning Model used in RAMPP-3 was

modified in two major ways for RAMPP-4. They were:

1. The addition of a sununer peaking requireinent. In

RAMPP-3, the model added resources to meet a reserve

requirement for only the winter peak. RAMPP-4 con-

siders both winter and summer peaking needs, be-

cause, although PacifiCorp's retail load has a higher

winter peak, the company also has more winter-

peaking resources.

2. AUowrlng the cnodel to select the ainount of DSM

for each case. In RAMPP-3, the amount of DSM was

hard-wired into the model, to force the selection of

those resources. RAMPP-4 lets the model choose the

amount of DSM for each case, which provides more

information on the amount ofDSM that is cost-effective

under various assumptions.

In addition, the company updated its assumptions and

forecasts in RAMPP-4. The principal changes were the

follo^ving:

. The new load forecasts for RAMPP-4 tend to be

lower than RAMPP-3.

. RAMPP-4 analyzed three load forecasts instead of

five, as in RAMPP-3.
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. The reserve inargki requirenient was lowered

from 15 percent to 12 percent.

. In RAMPP-4, the Hermiston project is considered

part of the existing system; in RAMPP-3 itwas only

used in one senslthrlty.

. RAMPP-4 takes into account iinproveinents in the

existfa^ system, indudingturbineupgrades at some

of the coinpany's existing coal-fired imlts that will

increase systeni capacity by about 150 MW.

. Non-flftm inarket prices are lower and niore con-

sistent across geographical areas. Non-firm power

is power that is bought and sold on the wholesale

market on an hourly basis.

. The updated gas price and escalation rates in

RAMPP-4 are lower than the gas price assuaip-

tions in RAMPP-3.

. RAMPP-4 Includes a sununer peak purchase op-

tion through 2002. RAMPP-3 included no pur-

chases In the portfolio.

. RAMPP-4 includes new supply-side and transmis-

sion costs.
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THE CASES: 39
VARIA1IONS ON
THE FUTURE

The base case

(11 a-se)

RAMPP-4 tested 39 possible futures based on varying

inputs and assumptions. These included:

This case provided the foundation for most of the other

cases. It assumed medium load growth and medium gas

price escalation, as did the base cases in RAMPP-3.

However, the figure for medium load growth in RAMPP-

4 was less than in RAMPP-3 - 2.07 percent rather than

2. 13 percent. Medium gas price escalation was also less in

RAMPP-4-2.11 percent real escalation per year vs. 3. 78

percent annual escalation in RAMPP-3. These changes

reflected the updated assumptions for RAMPP-4.

Data variations

(6 cases)

Sfac cases tested the knpact of changes in data assumptions

from RAMPP-3 (various inputs for the IPM code and omission

of summer data) and from changes in base system assump-

tionsQeavingouttheturbineupgradeSiOromittingHermiston).

Deinand-hide

manageinent (DSM)
sensitivitie.s

(4 cases)

The model tested one case with no DSM; one with a 20

percent reduction in the cost of all DSM initiatives (based

on future possibilities); one with a 15 percent reduction in

DSM costs; and one with a 15 percent increase in the cost

ofDSM initiatives (in case the company is underestimating

the cost or overestimating the performance of DSM).

A
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Load growth variations
(2 cases)

RAA1PP-4 tested two load growth forecasts: a medium-low

load forecast, which was 1.06 percent growth per year in

winter MW for the 20-year planning horizon; and a medium-

high load forecast, which was 2. 93 percent growth per year

in winter MW for the 20-year horizon. The medium-low

forecast could result from a lower level of economic activity

in the region, some pricing designs, changes in customers'

fuel choices, hookup fees or increased competition. The

medium-high forecast could result from a higher level of

economic activity in the region, or from increased business

through PacifiCorp's competitiveness.

Gas price variations
(4 cases)

Four cases tested various levels of gas price escalation

along with various levels of non-firm market prices. They

assumed:

lovr gas price escalation (a 0 percent real increase

per year) with low non-firm inarket price escala-

tion (also 0 percent real);

Limited gas (500 MW) at medium escalation (2. 11

percent real escalation per year) with additional

gas-fired resources at a high escalation rate (3.78

percent real escalation per year), and high non-

flnn inarket price escalation;

A
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High gas price escalation (3.78 percent) with high

non-finn cnarket price escalation; and

' High gas price escalation with inediuin non-flrm

inarket price escalation.

Wholesale niarket

variations

(3 cases)

Three cases considered possible changes in the wholesale

market. One forced the model to add new resources in

realistic large sizes ("lumps"), rather than in the exact size

needed to meet the reserve margin requirement; one

lowered non-firm market prices by 25 percent, to consider

the effect this would have on total system costs ; and one

raised non-firm market prices by 25 percent, to consider

the effect on total system costs.

Overbuilding
(6 cases)

RAMPP-4 included six cases that might occur if the

company were to overbuild; i.e., if it acquired a new

resource ahead of retail need (in 1999). Each case

considered the effect of overbuilding with various levels

of non-firm market prices:
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Overbuildlng 250 MW with lower non-flnn market

prices (25 percent below the base case);

Overbullding 250 MW with base case non-flrm

inarket prices;

Overbuilding 250 MW with higher non-flrm mar-

ket prices (25 percent higher than the base case);

OverbuildJng 500 MW with lower non-Hnn market

prices;

Overbuildlng 500 MW with base case non-flrm

inarket prices; and

OverbuUding 500 MW with higher non-flnn mar-

ket prices.

Underbuilding
C3 cases)

Three cases considered what might happen if the com-

pany underbuilt; e.g., if it decided to rely on the market

to meet load growth for the first two years of expected

resource need (2003 and 2004). The model tested:

UnderbuUdingwith lower non-finn market prices;

UnderbuUding with base case non-flrm inarket

prices; and

Underbuildingwlthhighernon-flrmniarket prices.

A
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Transmission variations One case simulated the effect of essentially "moving" an

(3 cases) existing plant from one region to another, which would

free up transmission capacity and have the same effect as

adding a transmission line. A second case increased the

transmission path from Bridger to the Oregon/Washing-

ton/California region by 300 MW over the base case, with

the financial results including the investment for expand-

ing the path. The third transmission case added 300 MW

of transmission capacity from Utah to OWC, and included

the investment for that expansion in the financial results.

Renewables

(1 cases)

One case artificially lowered the cost of renewables. It

assumed the capital costs of new renewable resources at

35 percent of their tme value. This was the level of

reduction needed to make renewables cost-competitive

with gas-fired resources.

Input extensions
(3 cases)

RAMPP-4 includes three cases that altered the treatment

of inputs in the end-effect years; i. e., the 30 years from

2016 to 2045 that capture financial benefits from the

resources added during the later part of the 1996-2015

planning horizon. The cases are:
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Extension of all existing firm wholesale contracts

throughout the planning period.

Extension of load growth and DSM assuinptlons

through the year 2045, rather than stopping at

2015.

Extension of all inputs - Including load growth,

DSM, gas prices and finn contracrts - through the

entire 50-year period.

Environniental adders

(3 cases)
RAMPP-3 included 21 cases using environmental adders.

RAMPP-4 included three environmental adder cases to

test the consistency of results. One assumed low adders,

one medium adders, and one high adders. The level of

adders depends on the externality costs associated nrith

emissions of NOx, TSP and C02.
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RESULTS: AND
THE OUTCOME IS...

Overall findings The single inost significant finding in RAMPP-4 is

that PaclfiCorp does not need to inake any decisions

for resource needs in the next three years. Postpon-

ing resource decisions is likely to lead to lower-cost

opportunities because the cost of acquiring power is

declining. However, the company will continue to be alert

to immediate opportunities that are too good to miss.

The only resource actions required in the RAMPP-4 three-

year action plan are DSM. PacifiCorp will monitor key

indicators to determine whether any changes are needed

as the action plan period progresses. If any of the

following benchmarks is triggered, the company would

need to re-examine the RAMPP-4 action plan:

. Load growth for 1995 is below 1. 5 percent.

. Load growth for 1995 is above 2. 5 percent.

. Accepted gas price forecasts indicate prices will rise by

0 percent real escalation or less (at the level of inflation

or less).

. Accepted gas price forecasts indicate prices will rise by

4 percent real escalation or higher.
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. Non-firm market prices fall by 25 percent or more from

their 1995 levels.

. Non-firm market prices increase by 25 percent or more

from their 1995 levels.

. The federal government passes some form of C02

emissions controls or tax.

. One of the renewable technologies achieves costs that

are within 10 percent of the cost of acquiring gas-fired

resources at the time a decision would be made.

PadfiCorp believes that wholesale market prices will be soft for

five to seven years, with surplus capadty and low incremental

prices. This will result from increased transmission access, new

utilityowned generating plants coming on-line, independent

power production and the development of merchant plants.

The increased avaUability of power in the wholesale market wiU

reduce the need for utilities to build and own plants.

Assuming medium load growth, the model added DSM,

summer peak purchases and gas-fu-ed resources in the next

10 years. The model results also supported planned turbine

upgrades and the addition of the Hermiston plant. They did

not support immediate activities for acquiring renewables,

coal-flred resources or transmission upgrades. PacifiCorp is

induding items in the RAMPP-4 action plan for existing system

improvements, renewable resources, dean coal and other

opportunities in order to maintain flexibflity for the future.

A.
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Coinparison to
RAMPP-3

Compared to RAMPP-3, RAMPP-4:

. Showed a need for fewer resources due to reduced

load forecast, a lower reserve margin, the addi-

tlon of the Henniston cogeneration plant, and

turbine upgrades;

. Confirmed that higher load growth need not cause

higher prices;

* Added less DSM than the medium level from

RAMPP-3 because of lower system needs and lower

costs of competitive supply-side resources;

. Added gas-fired rather than coal-fired resources to

aieet baseload needs, becaiise coal costs have

increased while gas costs have decreased;

* Selected a sununer-only peak purchase to meet

short-tenn sununer peaking needs;

. Showed that addlngtransmlssioncapacitywas not

cost effective; and

* Confirmed that environmental addersslgnlficandy

increase custoaier prices.
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FINDFVGS FOR
MAJOR CASE
GROUPS

Consistency with
RAMPP-3

The RAMPP-4 cases that most closely resembled RAMPP-

3 cases produced results that were consistent with the

results of the RAMPP-3 cases. Thus RAMPP-4 confirmed

the overall results of RAMPP-3.

Deinand side

maiiageincnt
The model selected the amount ofDSM that was optimal

for each case. Most of the cases had very similar amounts

of DSM; i.e., the model's selection of DSM amounts

tended to be unaffected by the variations between cases.

The amount of DSM selected in the vast majority of the

cases fell within 10 MWa of the base case over the first 10

years. The amount of DSM chosen varied more than 10

MWa when inputs were changed for load growth, DSM

cost assumptions, gas prices and environmental adders.

Load growth caused the most variation in DSM selection.

There was more than a 200 MWa difference between the

medium-low and medium-high cases after the first 10

years. Changes in gas price escalation and environmental

adders caused a variation of 50 to 75 MWa in the level of

DSM selected by the end of the first 10 years.
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For the action plan, the company adopted the amount of

DSM selected in the case with DSM costs reduced by 15

percent, for three reasons: 1) The advisory group sup-

poned that case; 2) the difference between the base case

and the case that was selected was only 10 MWa over the

three-year action plan period; and 3) the extra 10 MWa

caused no greater price impact than the amount of DSM

from the base case.

Suauner peak
piirchases

Summer peak drove the model's resource additions

because, even though PacifiCorp's retail load is winter

peaking, the company has more resources available to

meet winter peak needs than summer peak needs.

Results of the model mns indicate that the company does

not need summer peaking resources until 2002 unless

load growth increases beyond the medium level of 2.0

percent. The cases that required summer peaking re-

sources sooner (the no Hermiston cases, the no DSM case

and the no turbine upgrade case) are unlikely to occur, or

are cases that resulted from a modeling experiment

(extension of some inputs into the end-effect years).

While summer peaking needs occur in 2002, additional

resources for winter peaks and energy needs are not

needed until 2003. The most cost-effective solution for the

22



RAMPP-4 REPORT: EXECUTIVE SUMMARY

one year that has only summer peak needs is short-term

summer-only capacity purchases on the wholesale mar-

ket for 2002. The company does not have to make a

decision on whether to pursue these resources until 2001

because the lead time for such contracts is less than a year.

The action plan does not include a specific amount of

summer peaking purchase or acquisition because it

covers only the next tliree years (1996 to 1998).

Baseload resources Under medium load growth and medium gas prices,

PacifiCorp needs 635 MW of additional baseload re-

sources in 2003 through 2005. Gas-fired baseload re-

sources have a four-year lead time. Therefore, the com-

pany would not need to make a decision on baseload

needs until 1999, which is after the three-year action plan

period for RAMPP-4. The most pmdent action for 1996

through 1998 is to carefully watch and evaluate load

growth, gas prices, market conditions and opportunities

that may develop.

PacifiCorp will continue to evaluate all gas-fired resource

opportunities offered by developers and the wholesale

power market. Increasing activity on the wholesale mar-

ket and among project developers provide more cost-

effective choices than in the past.
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Load growth A small change in projected load growth (of one percent)

has a large effect on the need for new resources over the

next 10 years. The medium-low load growth forecast

resulted in adding 787 MW of retail load to the system by

the year 2005; the medium forecast added 1,689 MW by

2005; and the medium-high forecast added 2, 630 MW by

2005. However, the company does not need to add that

amount of resource because it currently has a surplus. The

company's existing surplus runs out after 2005 for me-

dium-low load growth; in 2003 for medium load growth;

and in 2000 for medium-high load growth.

The model chose the same resources - DSM, renewables

and gas-fired -for all three levels of load growth.

However, it called for the addition of those resources

sooner for the medium-high load growth case (2. 93

percent growth per year in winter MW) and later for the

medium-low load growth case (1.06 percent growth per

year in winter MW).

Gas Prices Even though gas prices increase faster than inflation in the

medium and high escalation cases, gas price has a minor

effect on customer prices. This is probably because non-

firm electricity prices increase at 80 percent of the

escalation rate for gas prices. Changes in company costs

from higher or lower non-firm revenues compensate for
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the change in costs due to higher or lower fuel prices. As

long as the company is successful in the wholesale

market, and non-firm market prices continue to correlate

highly with gas prices, customers should not suffer higher

electricity prices from higher gas prices.

Renewables The capital cost of renewable resources must come down

65 percent from current levels before renewables are

competitive with gas-fired resources. When the cost of

renewables dropped to that level, the model chose

renewables and reduced its selection of gas-fired re-

sources, with little effect on the average price. Ho^vever,

renewable resources are not a cost-effective choice unless

their costs decrease substantially.

Wholesale market

variations

Variation in non-firm prices has a minor impact on the

amount of new resources selected. They mainly affected

the company's profitability from non-firm sales, and

therefore the overall system costs and customer prices.

The company makes more non-firm sales than non-firm

purchases. Therefore, a 25 percent decrease in non-firm

prices increased average customer prices by 2. 3 percent;

a 25 percent increase in non-finn prices decreased

average customer prices by 2.0 percent.
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Overbuilding If the company overbuilds by 250 MWor 500 MW, average

customer prices would be reduced if non-firm prices are

relatively high and would increase if non-firm prices are

low. Overbuilding by 250 MW would have little effect on

average prices ifnon-firm prices remain at the base level;

however, overbuilding by 500 MW with non-firm prices

at the base level could increase average customer prices.

Overbuilding does not necessarily cause higher prices; it

depends on the level of non-firm prices.

Underbullding If the company underbuilds, the impact on average

customer prices would depend on the price of power

purchased on the wholesale market. For the three cases

of underbuilding in RAMPP-4, the company assumed a

high price for replacement purchased power to avoid

underestimating the risk of underbuilding. As in the

overbuilding cases, the average customer prices for the

next 20 years in the underbuilding cases show an inverse

relationship to the price of non-firm power. That is, low

non-firm market prices result in higher average customer

prices, and high non-firm prices result in lower average

customer prices. This is because the company would be

selling more non-firm power than it was buying for all but

two of the 20 years.
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Transailssion Results of the model runs confirmed that expanding

transmission capacity is not a cost-effective choice at this

time. The model selected the simulated "move" of an

existing plant - the theoretical equivalent of expanding

transmission - only when the cost of the conversion was

reduced enough for the model to select it. However, that

reduced cost is far less than the actual cost of adding to

transmission capacity.

Results of the other two transmission cases showed that

adding transmission capacity would have almost no effect

on resource choices, but would increase average customer

prices. Given these results, the company did not include a

transmission action item in the RAMPP-4 action plan.

Environinental adders The addition of environmental costs leads to reduced use

of the existing system. When the model was given adder-

adjusted prices of the company's existing coal-fired

generation, it shut down production from the existing

system and added new resources with lower adder-

adjusted costs. The model increased non-firm purchases,

because they carried adders for gas-fired resources that

are lower than the adders for coal-fired resources.

A
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The model relied heavily on gas-fired resources when the

level of environmental adders was low; it relied more

heavily on renewables when the adder level was high.

The implementation of a major environmental adder,

such as a significant pollution tax, would have the single

highest impact on customer prices of all the inputs tested

in RAMPP-4.
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WHERE DO WE
GO FROM HEKE?

RAMPP-4 Action Plan In developing the RAMPP-4 action plan, PacifiCorp fo-

cused on resource needs and opportunities for the next

10 years. Although the RAMPP process covers a 20-year

planning horizon, with end effects for an additional 30

years, the company based action items on only the next

10 years, because of market and industry uncertainties.

The items included in the three-year action plan are

intended to position the company to provide low-cost

electric service to customers given a range of future load,

resource and market uncertainties. The RAMPP-4 action

plan includes the following activities:

Deinaad side resources Achieve 23 MWa of installed cost-effective savings by

1996; 25 MWa by 1997; and 28 MWa by 1998.

Peaking resources Evaluate alternative .wssys to ineet peaking needs and

pursue opportunities that ineet systein needs cost-

effectively.

A.
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Ga^-fired resources Evaluate alternative ways to meet baseload needs

and pursue opportunities that caeet systena needs

cost-efifectively. Under expected load growth, PacifiCorp

does not need new baseload resources until 2003 or later.

Preparing for
the future

Continue to inipleinent cost-effective systein ini-

proveinents to the generation, transniission and

distribution systeins.

Pursue low-cost activities that will increase the company's

knowledge about renewable resources.

Continue to evaluate clean coal technologies, including

IGCC and fluidized bed for their ability to meet resource

needs at low cost and in an environmentally friendly way.

Continue to evaluate resource acquisition opportunities

as they occur.

Continue to be a low-cost provider and a successful

competitor in the marketplace.

Continue to improve the RAMPP process and work

to modify IRP to be a more effective tool.
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Evolution of IRP The integrated resource planning process will evolve as

the electric utility industry becomes more competitive.

PacifiCorp believes that:

IRP under regulatory commission oversight makes

sense for the non-competitive, regulated part of the

business (e.g., retail customers who do not have

competitive choices), but not for the competitive part

(retail customers who do have competitive choices,

and wholesale customers). IRP should be tailored to

the part of the business that remains regulated.

The term "least cost" should be more broadly defined

to reflect changes in the marketplace. In the past, state

utility commissions have tended to interpret least cost

as the lowest total resource cost. Total resource cost

includes utility cost, customer costs for DSM and non-

energy benefits of DSM. Using TRC as the standard for

planning leads to higher levels of DSM and higher

customer prices than does a focus on utility costs and

retail prices. The TRC standard also does not ad-

equately reflect the reality of customer choice. Broad-

ening the definition of least cost to incorporate custom-

ers' price concerns will make IRP more useful to both

the utility and regulators.
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. The changing market will bring an increasing need to

keep competitive information confidential. As com-

petition increases, IRP requirements will need to

balance the need for adequate regulatory review of

company planning with the utilities' need to keep

proprietary information on company plans and strat-

egies confidential.

. Given the fast-changing, competitive marketplace,

utilities will need more flexibility in their IRP action

plans. Utilities cannot commit to specific resource

decisions years ahead of need because future oppor-

tunities are uncertain and ever-changing.

. Utilities will weigh short-term conditions more heavily

than in the past. Current IRP assumes that existing

customers will remain on the regulated utility's system

for 10 and 20 years. However, in a competitive market-

place, customers may not stay on the utility's system that

long; thus, the system may never receive the long-term

benefits of resource investments such as DSM.

PacifiCorp believes a comprehensive discussion of the

issues related to integrated resource planning can help all

of the affected parties arrive at solutions that will make the

process increasingly useful to utilities as well as regulators.
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FOR MORE
INFORMATION

If you would like additional copies of this Executive

Summary, a copy of the full RAMPP-4 report or Appendix,

or the RAMPP-3 documents that supplement RAMPP-4,

please call (503) 464-5620.

A
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To: RAMPP Advisory Group Participants

Attached is your copy of PacifiCorp's RAMPP-4 Update Report (the 1997 IRP
Report). The company has also sent copies to each of the state Commission
offices and other interested parties. Attached is a copy of the cover letter
included with the report sent to your particular state Commission office.

We anticipate the next RAG meeting will be toward the end of January or
early February We will be sending you a letter regarding that along with
minutes from the November 8 RAG meeting and materials for review at the
meeting. We anticipate these materials will be modeling results from the
first group of sensitivities. The first group will include sensitivities on load
growth.

If you haveany questions regarding the Report or the RAG schedule, please
call me (503) 464-5121. If members of your organization would like additional
copies, please contact Kathee Murphy at (503) 464-5881.

Sincerely,
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Nancy Esteb
Manager, IRP
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Julie Orchard, Commission Secretary
Utah Public Service Commission

Heber M. Wells Building, Fourth Floor
160 East 300 South
P.O. Box 45585
Salt Lake City, UT 84145-0802

Dear Ms. Orchard:

PacifiCorp is submitting this RAMPP-4 Update one year after filing RAMPP-4,
which fulfilled IRP requirements. The purpose of the Update is to better
assess changing market conditions and provide an up-to-date assessment of
cost-effective DSM and the timing for resource decisions. Enclosed are six
copies of the report.

The company is asking the Commission to review this submittal and
acknowledge one key change in the RAMPP-4 action plan: changing the DSM
goal for 1997 from 25 Mwa as identified in RAMPP-4 as cost effective, to 15.7
Mwa as identified in this Update as cost effective.

The Company would be pleased to meet with the commission to discuss the
contents of the report. Please call me at (503) 464-5121 if you would like
additional information.

Sincerely,

71^^^- (?^^r-
II

Nancy Esteb
Manager, IRP
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Executive Suinmary

PacifiCorp completed its fourth integrated resource planning (IRP)
cycle in November, 1995. To use more current information for
planning, the company has developed this Update to the November,
1995 report.

Due to increasing competition and government actions, the electric
utility industry is moving from regulated monopolies to competitive
markets. That requires some changes in the IKP process.

IRP in a regulated inonopoly world uses a long-range approach to
anticipate resource needs, relying on a least-cost mix of DSM and
power plants to meet those needs. That approach at PacifiCorp results
in a report which is out-of-date by the time it is filed every two years.

PadfiCorp thinks there is a better way, retaining the basic elements of
IRP, but modifying the process to result in a more timely analysis and
reporting schedule. This Report is the first in what the company
anticipates will be an annual process.

Six major events in 1996 have affected planning: FERC Orders,
regional outages, ISO developments, Centralia emissions. Northwest
Comprehensive Review, and California restructuring.

The company established benchmarks in its November, 1995 IRP
report (load growth, gas prices, market prices, government actions,
and renewable prices) to watch. They identify changes that would
warrant a re-examination of its action plan. The only benchmark
triggered was in market prices.

The company updated the input assumptions and data since the
earlier report. The new base case shows a need for a new cogeneration
unit in 2002 and 15.7 Mwa of DSM in 1997.

The only change the company is making in its action plan is a
reduction in the DSM target for 1997. The new modeling identifies
15. 7 MWa of DSM as being cost effective for 1997, rather than the 25
MWa identified as cost effective in modeling conducted almost two
years ago. The company was active during 1996 on all of the elements
in the RAMPP-4 action plan.
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Introduction

PacifiCorp completed its fourth integrated resource planning (IKP)
cycle, RAMPP-4, in November, 1995. RAMPP refers to PacifiCorp's
Resource and Market Planning Program, its IRP process. To improve
the process and base planning assumptions on more current
information, the company has developed an Update to the RAMFP-4
Report. This Report summarizes the company's Update. This
Update Report is also titled "1997 IRP Report. " The following
explanadon will clarify the logic behind that name.

The electric utility industry is at a crossroads of change behveen
regulated monopolies and competitive markets. This is occurring
primarily as a result of increasing competition and government
actions. Customers want access to market-priced power, and other
providers want to sell it to them. Govermnent agencies, such as
FERC, are changing the rules under which the industry operates.
Federal and state legislation is helping restructure the industry, such
as EPACT of 1992, and state laws that begin open access. Two
immediate examples are New England and California.

PacifiCorp believes that the least cost planning process can help
prepare for the changes brought by increasing competition and
probable restructuring in the industry. Just as the company will need
to be flexible and creative in the way it does business, it will need to be
flexible and creative in the way it does IRP. PadfiCorp's ffiP process
will need to complement a competitive market and consider
uncertainties in competition, regulation, government actions, and
industry structure. Just as important, IRP will need to evolve to meet
the needs of the company and other parties in a fast-changing and
more competitive world.

It is not possible to discern what form (or forms) the electric utility
industry of the future will take. The possibilities range from
retention of service territories with increased wholesale coinpetition
to a model in which all customers have a choice of generation
suppliers. Utilities coiild remain vertically integrated or disaggregate
and form generation companies, transmission coinpanies, and
distribution companies, or coinbinations of those three struchires.
The experience of other industries that have transitioned from

This Update Report does not include background infonnation provided in tfae RAMPP-4
Report. If the reader does not have a copy of the RAMPP-4 Repon, tfae company would tie
happy to send one. Please call (503) 464-5881.
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monopoly to competition demonstrates that the forces of competition
work swiftly. PacifiCorp believes modifying its IKP process can help
prepare for the coming changes.

IRP in a monopoly regulated world focused on a long-range approach
that anticipated resource needs and idendfied the least-cost method of
adding DSM and power plants to meet those needs. It focused on total
system costs rather than on customer prices. The action plan laid out
specific resource acquisidon activities the company would pursue
over the next two or three years. That approach no longer fits today's
realities. First, long lead times for resource and market decision-
making are a thing of the past. A planning process that assumes long
lead times for resource decisions does not meet the company's needs.
Second, customers care about prices, not total system costs. And
tUrd, the company plans on using the market to meet any resource
needs over the next several years. Opportunities develop in the
market that require swift action.

IRP as traditionally conducted at PacifiCorp resulted in a report which
was generally quite out-of-date by the time the company filed it every
two years. This occurred because of the sequence of activities in each
cycle, and the amount of analysis and review time required in each
cycle. In order to prepare a full analysis of multiple cases to
adequately evaluate uncertainty, the inputs had to be "frozen" before
doing any of the computer runs. This freezing of the inputs typically
occurred almost a year before publication of the final report. In a time
of slow change in the industry, which allowed for long lead times for
decisions, this was less of a problem than it is now. Given today's
market realities and the need to make quick decisions, an out-of-date
report is not very useful to the company.

PacifiCorp thinks there is a better way. That better way begins with a
short annual report that updates the critical inputs and results of IRP
work. TNs ininimizes the time between freezing the inputs and
filing a report of the key findings. This approach makes IRP a more
continuous process, rather than being a static process that cannot
reflect changing market conditions.

The following table outlines the elements of old-style IRP and what
PacifiCorp is proposing as new-style IRP. Some of the elements are
the same, while some are modified.
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Old-Style IRP and RAMPP-4 New-Style IRP and Annual
IRP Reports

Provide least-cost energy
services to retail customers

Consider a broad array of
resources, including
renewables and DSM, on an
e ual and consistent basis

Consider uncertainties of dif-

ferent resources, future elec-
tricit demands, other factors
Consider environmental

effects of electricity production
and transmission

Ensure that transmission and

distribution expansions are
consistent with other

lannin needs

Avoid/reduce excess capacity
while maintaining reliability

Ensure the utility meets its
obligation to serve adequately
and fairl its retail customers

Increase public participation
in utility planning

Lead to decisions that are

more widely accepted

Biennial u datin

One base case and sensitivities
based on it

Transmission paths based on
owned and contracted capacity

Minimal inclusion of market

resources

Provide low-cost energy
services to retail customers by
mlmmizin rices

Consider a broad array of
resources, including
renewables and DSM, on an
e ual and consistent basis

Evaluate risks of alternative

resoiirce strategies and
uncertainties

Consider environmental

effects of electricity production
and transmission to
minimize future risks

Help coordinate generation
and transmission planning
efforts

Evaluate the risks of
alternative reserve levels
while maintainin reliabilit

Help smooth the transition to
a more competitive industry

Assure an appropriate level of
public participation in utility

lanning
Support new ways to
approach public policy
ob'ectives

Annual u datin

Base case and sensidvities

based on it, and new updated
base case

Transmission paths based on
owned and contracted

capacity, and on potential
market availabilit

Market resources in the

portfolio of resources the
model can select
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Extensive report and Abbreviated report
a endices

Regular meetings and sharing Regular meetings and sharing
of information with public of information with public
advisory group advisory grou

Action plan focused onAction plan focused on
specific decisions and actions strategies for next few years
over next 2-3 years

In PacifiCorp's new approach, each annual Report will indude a
summary of the results of sensitivities based on the prior base case, as
well as a new base case. The sensidvities will examine ways critical
uncertainties affect results. Because the annual Report will be
published immediately after preparation of the new base case, it can
use the latest information on the market and prices. The new
approach reverses the sequence of activities in the old approach.

The old approach followed the following sequence and occured over
two years:

. Update inputs, discuss with advisory group,
* Prepare base case, discuss with advisory group,
. Prepare sensitivities based on base case, discuss with advisory

group,
. Issue draft report,
. Receive comments on draft report,
. Issue report.

The new approach follows a different sequence and occurs over one
year:

. Prepare sensitivities based on fall base case (the base case prepared
in the preceding fall), discuss with advisory group,

. Update inputs, discuss with advisory group,

. Prepare new base case, discuss with advisory group,

. Issue report.

A critical difference is the time span between preparing a base case of
critical inputs and results, and issuing a report: that span is 10
months in the old approach and 2 months in the new approach.

This Update, the first annual report, does not include a summary of
sensitivities because the full RAMPP-4 Report provided that
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information. However, the Report expected at the end of 1997 will
include a summary of the sensitivity analyses performed in the first
half of 1997, and subsequent annual reports will also include a
summary of sensitivities. The typical annual cycle will be as follows,
with the shaded area showing the same sequence as identified above
and showing the content of annual reports (beginning with the one
planned for the end of 1997):

July - August

September - October

November

January - June

Update modeling inputs and
review changes with public
advisory grou
Prepare model run from the new
base case and review results with

ublic advisor rou

Issue Report of new base case and
sensitivities based on prior base
case

July - August

September - October

November

PacifiCorp believes tMs approach offers several advantages:

. Provides a more timely process through more frequent updating
of key assumptions and results;

1. Market conditions and the cost of alternative resources;
2. The amount of DSM that is cost effective;
3. Estimate of a decision year for acquisition of new resources.

. Preserves IRP, while allowing it to evolve, avoiding a tiine-
consuming series of formal regulatory processes to change IRP;

. Links IRP more dosely to the company's actual planning decisions,
by updating more frequently and identifying DSM goals annually;
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. Continues information access through RAG meetings and
mailings;

. Provides a base run for avoided costs (as long as these continue to
be prepared in conjunction with the IRP process); and

. Provides a benchmark for other studies.

The company does not expect that this approach is a "final" solution
for IRP in a competitive world. It would not be fruitful, at this point
in time, to antidpate an industry structure and re-design IRP to match
that structure. It would inevitably be wrong about one or several key
elements, resulting in planning requirements that again did not fit
the real world. A better approach is to let IRP evolve through
modifications that best meet each utility's needs wUle providing
information needed by regulators and the public.

The next section on significant events in 1996 demonstrates the
changing nature of the industry and the need for planning flexibility.
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Significant Events in 1996

Significant events in 1996 that have had an effect on PacifiCorp's
planning include the following:

. The Federal Energy Regulatory Commission (FERC) Orders 888
and 889 and the company's response to those Orders;

. Two outages that affected much of the western United States;

. Beginning the process to form a small number of independent
system operators (ISOs) to operate large portions of the Western
System Control (WSCC) transmission system;

. Resolution of emission reductions at the Centralia plant;

. The Northwest Comprehensive Review; and

. California restructuring.

The Federal Energy Regulatory Commission (FERC) Orders 888 and
889 and the company's response to those Orders

To increase wholesale competition and open transmission systems in
the United States electric industry, the FERC issued a Notice of
Proposed Rulemaking (NOPR) in March, 1995, regarding open-access
transmission. Orders 888 and 889, issued in April 1996, were the
result of this NOPR. The Orders mandated changes that broadly
restruchire the electric utility industry: 1) utilize open-access
transmission tariffs for their own wholesale sales, 2) allow electronic
acquisition of transmission service through Open Access Same Time
Information Systems (OASIS) sites, and 3) conduct transmission
business in accordance with a filed Standard of Conduct.

PadfiCorp is actively implementing Orders 888 and 889. On August 7,
1995, PacifiCorp became one of the first electric utilities to offer
transmission service under an open-access transinission service tariff.
In addition, PacifiCorp has been electronically selling transmission
services through its Electronic Information Network (original name
of the company's OASIS site) on the Internet since October 1, 1995.
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FERC requires that by July 9, 1996, all public utilities submit
informational filings showing they have unbundled wholesale
services and charges for all requirements contracts and/or tariffs that
previously specified bundled rates. PacifiCorp's open-access
transmission tariff became effective on July 9, 1996. Also on July 9,
public utilities that use their transmission facilities for wholesale sales
and/or purchases of electric energy, or unbundled retail sales of
electric energy, must take transmission for such sales and/or
purchases under the final rule pro forma tariff. After July 9, utilities
no longer had to demonstrate any lack of market power in generation
when requesting authority to charge market-based rates for power
generated from facilities yet to be constructed. Transmission owners
can also submit non-pro forma tariffs for commission consideration
after July 9. PadfiCorp has complied with these requirements.

Order 889 requires that utilities provide real-time information on
their transmission availability and prices so that buyers and sellers
know what space is available and what the price will be. All potential
users, including the owner of the transmission facilities, must access a
utility's transmission under the same terms and conditions. In
response to Order 889 PacifiCorp will implement a thkty-day test of its
OASIS site in early December, 1996, with full implementation by
January 3, 1997. Additionally, as required by Order 889, PacifiCorp will
file with the FERC its Standard of Conduct.

The FERC Orders have had two significant impacts on PacifiCorp
planning. One is a change in assumed capacides on transmission
paths. The Modeling Inputs section below discusses this. A second
change is due to the Code of Conduct. There will now be greater
separation within the company between the transmission planning,
operation, and scheduling staff and those who use the transmission
system. This may result in some restrictions on free information flow
between the two groups.

Two outages that affected much of the western United States

A significant power outage occurred at 1:25 p.m., PDT on July 2. A
combination of unusual operating conditions contributed to the
disturbance, including record-setting power demands, near record-
setting hydro generation, high power transfers between the Pacific
Northwest and California, and high coal-fired generation in
Wyoming and Utah. While this was occurring, a line sagged too close
to a tree in southeastern Idaho, creating a short circuit and causing the
line to disconnect automatically. A protective device on a parallel
line mis-interpreted the short circuit and disconnected its line. Loss
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of the two lines activated an automatic procedure to shut down two
large generating units at the Jim Bridger power plant; otherwise, the
generators output would overload the remaining transmission lines.

Bulk electric systems in the West are designed and operated to be able
to absorb the stresses of such a combination of events. In this case,
however, the initial event began a sequence rippling across the entire
western power grid, interrupting service to more than two million
customers in 14 states.

PacifiCorp crews conducted an air search along 230 miles of
transmission lines, followed by a ground search when the air search
could not determine the cause of the disturbance. The company also
participated in a study of the cause of the outage. The shidy report
identified 21 acdon items to reduce the chances of similar outages.
WSCC members and work groups will address these items.

On August 10, 1996, the second major outage of the summer occurred,
triggered by the loss of several key transmission lines and generating
facilities on the Bonneville Power Administration system. Both the
July 2 and August 10 outages have raised concerns about the amount
of power being transferred across the Western interconnected system.
With 88 member utilities and more than 112,000 miles of
transmission lines across 14 states, the Western system covers the
most territory of any of the continent's nine regional grids. Today, the
88 members who operate the system do so through voluntary
agreements. As competition results in more companies using the
transmission lines, the biggest challenge facing the system isn't the
abUity to handle the increased amount of electricity. The challenge is
determining who has the responsibility and authority to coordinate
activities between operators to insure safe and reliable service.

The impact of the outages on PacifiCorp's planning has been to pay
more attention to assumptions about capacity estimates for
transmission paths.

Beginning the process to form a small number of independent system
operators (ISOs) to operate large portions of the Western System
Control (WSCC) transmission system

Management of the transmission system by a private, independent
operator regulated by FERC could enhance reliability and move power
more efficiently. Australia and England, which have more
deregulated industries, have already moved in this direction.
PacifiCorp has led an effort among Northwestern investor-owned
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utilities to relinquish the operation of their transmission systems to
an independent operator. On July 12, 1996, FacifiCorp and six other
utilities announced that they signed a memorandum of
understanding (MOU) to develop a proposal for an independent grid
operator that would manage member companies' transmission
systems. The group has named it IndeGO. The six other members of
IndeGO are Portland General Electric, Puget Power, Idaho Power,
Montana Power, WasUngton Water Power and Sierra Pacific.
IndeGO membership is open to any public or private utility or agency.
Subsequently, Tacoma City Light, Chelan PUD, and the Bonneville
Power Administration have signed the MOU.

IndeGO would manage all members' transmission systems to ensure
reliability and guarantee open access. The new organization would
ensure non-discriminatory open access to electricity transmission
fadlities in compliance with recent FERC rulings. IndeGO would
have overall responsibilities for planning, coordination of
maintenance, scheduling use of the transmission system, and pricing
of transmission service, subject to FERC approval. Owners will be
compensated for use of their system by IndeGO. Work groups are
shidying what functions IndeGO will perform, how it will be operated
and how member utilities' employees will interact with IndeGO.

PacifiCorp plans to file the IndeGO proposal with FERC in the spring
of 1997. The group anticipates operation would begin in July, 1997

The impact of IndeGO on PacifiCorp's planning has been to pay more
attention to the uncertainty of transmission paths. When entities
such as IndeGO control use of transmission paths, the capacity
available to the company may change.

Resolution of emission reductions at the Centralia plant

A group of utility and government agency representatives began
meeting last January to lower emissions at the Centralia plant while
keeping it economically feasible to continue operating the plant and
adjacent Centralia mine in southwest Washington state. The
collaborative group includes plant owners, the National Park Service,
the USDA Forest Service, the U.S. Enviromnental Protection Agency,
the Washington Department of Ecology, the Southwest Regional Air
Pollution Control Agency and the Puget Sound Air Pollution Control
Authority. PacifiCorp owns 47.5 percent of the 1^40 MW plant and
operates it for the seven other partners. The company also owns and
operates Centa-alia mine. The company supports the group s two-stage
plan to install two scrubbers that will reduce sulfur dioxide (S02)
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emissions at the Centralia plant by 90 percent. Construction of the
first scrubber would begin in 1997; construction of the second scrubber
would begin in 2002 and be completed by 2007. The plan wUl be
submitted to the state of Washington Southwest Air Pollution
Control Authority, and approval could come in spring of 1997.

The iinpact of the Centralia agreement on PacifiCorp's planning has
been to solidify the input assumptions about the existing system.

The Northwest Comprehensive Review

The Northwest Comprehensive Review 20-member steering
committee, appointed by the governors of Idaho, Montana, Oregon
and Washington, includes representatives from public and private
utilities, industrial customers and public interest and consumer
groups. Their purpose is to recommend changes to transform the
Bonneville Power Administration system (Bonneville, or BPA). The
transition to a more competitive electric industry in the Northwest is
complicated by the presence of Bonneville. It is a major factor in the
region's power industry, supplying approximately 40 percent of the
power sold in the region and controlling more than half the region's
high-voltage transmission. While Bonneville benefits from
marketing most of the region's low-cost hydroelecta'ic power, it has
high fixed costs due to past investments in nuclear power, and the
Columbia River salmon recovery program. As a wholesale power
supplier, Bonneville is already fully exposed to competition and is
struggling to keep its costs close to market. Many are asking what the
appropriate role is for Bonneville in a competitive market.

The steering conunittee has been meeting throughout 1996. Their five
area of shidy are: 1) federal power marketing; 2) conservation,
renewable resources and low-income energy services; 3) competition
and consumer choice; and 4) federal transmission. They have agreed
that BPA should be legally split into two entities and that the
transmission portion of the agency should become part of a regional
integrated grid operator (IGO). The committee finished deliberations
on the draft recommendations in August; it then went out for public
comment at meetings around the region and will be sent to the four
Northwest governors in early December.

The company's interest in the Comprehensive Review is related to
PacifiCorp's standing as Bonneville's second largest power and
transinission customer, and to the strong role both play as
competitors in the wholesale power market. The final report is likely
to guide future state and federal legislation on industry restructuring.
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The company believes the Review must address several key issues: 1)
identifying a model for Bonneville that maintains the regional
benefits of the federal hydropower system while helping to ensure
that it can repay its federal debt; 2) identifying an appropriate role for
Bonneville, a federal power marketing agency, in the new
competitive environment; 3) identifying a mechanism that
recognizes that society values conservation and renewable energy and
finds a way to provide it in a competitive marketplace; and 4)
identifying Bonneville's role as a transmission provider

The iinpact of the Northwest Comprehensive Review on PacifiCorp's
planning has been to magnify the importance of the changing nature
of the industry environment in wNch planning occurs.

California restructuring.

On August 28, 1996, the California legislature passed AB 1890, a multi-
step plan to restructure the electric utility industry. The bill
gives all California customers the right to purchase power from other
suppliers as early as January 1, 1998. It provides a public goods charge
for continued funding of DSM and other public purposes. It ratifies
the creation of a power exchange and a California independent system
operator (ISO). The utilities woiild transfer operational control of
their transmission facilities to the ISO, which would oversee power
deliveries. Implementation of this legislation and related
commission policies is the subject of numerous proceedings at the
CPUC and FERC, which will extend through most of 1997.

AB 1890 contains many provisions related to prices and transition
costs to meet the situation of the three large electric utilides.
Provisions include a general price freeze and a price reduction for
residential and small commercial customers that would be financed

based on utilities' transition costs. The prices of the three large
utilities are substantially above the national average and their
estimates of stranded costs are large. These uUlities have identified
substantial cost reductions they believe they can achieve over the next
four to five years. PacifiCorp's prices in California are already below
the national average. Implementing a price reduction and a price
freeze inay, in effect, penalize PacifiCorp for past efficiencies. The
company is currently discussing implementation issues related to the
California service area with California Commission staff.

The impact of California restructuring on PacifiCorp's planning has
been to highlight the uncertain nature of the future of the industa-y.
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Public Process

The company held five public advisory group meetings as it
developed the updating of input assumptions for this Update:

AprU 26, 1996
June 13, 1996
August 9, 1996
September 27, 1996
November 8, 1996

Additional meetings will occur in 1997 to plan work on scenarios and
review the inodeling results from running those scenarios. This will
allow all of the parties to test model results under a variety of
assumptions. The next annual report, expected at the end of 1997, will
include a summary of the results of the scenarios run during the first
half of 1997. These scenarios will be similar to the sensitivity cases
run as part of RAMPP-4. The company will be especially alert to any
results that reveal a different pattern from the findings of the
RAMPP-4 cases.

Page 13



PacifiCorp RAMPP-4 Update 1997 IRP Report

Benchmarks

In the RAMPP-4 Report, the company identified several benchmarks
to guide it in its decision making. The company recognized that a
change in any of these benchmarks would warrant a re-examination
of the RAMPP-4 action plan. The following discussion reviews the
stahis of each of the benchmarks.

Load Growth Benchmarks

. If load growth for 1995 is below 1. 5 percent for the system as a
whole or for one geograpMc area of the system, or

. If load growth for 1995 is above 2.5 percent for the system as a
whole or for one geographic area of the system.

The RAMPP-4 action plan set benchmarks for load growth to be
within a range of 1.5 percent to 2.5 percent. Achial growth in 1995 was
0.2 percent due to a wet year, which caused irrigation sales to be down
27 percent from 1994 and a faster-than-anticipated reduction in the gas
and oil extraction load in southwestern Wyoming, where the fields
are in the "blowdown" phase. However, 1996 load growth will be
higher (3. 8 percent as of September, 1996), with irrigadon sales up 24
percent and the gas and oil extraction load leveling off. Consequently,
the 1994 to 1996 average load growth will be approximately 2 percent
per year, which is on track with the RAMPP-4 medium load forecast.

Gas Price Benchmarks

. If accepted gas price forecasts indicate prices will rise by 0 percent
real escalation or lower per year, or

* If accepted gas price forecasts indicate prices will rise by 4 percent
real escalation or higher per year.

Accepted gas price forecasts indicate prices will rise by more than 0
percent real escalation, but less than 4 percent real escalation. As
discussed below under the topic of updating gas prices for this Report,
accepted gas price forecasts are that gas prices will rise by an average of
1.5 percent real per year over the study period. This is neither less
than 0 percent nor more than 4 percent.
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The company did not include a benchmark for the beginning price of
gas (the price in the first year of the study period). From RAMPP-4 to
the Update, the beginning price fell 17 percent on the west side of the
system and 11 percent on the east side. This change is another reason
the company prefers an annual updating for its IRP process.

Market Price Benchmarks

. If non-firm market prices decrease by 25 percent or more from
their 1995 levels, or

. If non-firm market prices increase by 25 percent or more from
their 1995 levels.

Non-firm market prices have not decreased by 25 percent or more
froin their 1995 levels, nor have they increased by 25 percent or more.
Table 1 shows non-firm market prices (referred to in this Update as
short-term market prices) for RAMPP-4 and for this Update. The line
in the table showing average indicates a 57/43 split. That is consistent
with the model, which places 57 percent of each week's hours in the
high-load hour period, and 44 percent in the low-load hour period.

Average Market Prices: RAMPP-4 versus RAMPP-4 Update
Table 1

RAMPP-4 U date % Chan e

Hi h Load Hours 19
Low Load Hours 16

Avera e (57/43) 17.7

18
10.2
14.6

( 5%)
(36%)
(18%)

The change in prices for low-load hours illustrates the need for timely
updating of IKP planning. Although pricing for high-load hours
changed little since modeling inputs were frozen for RAMPP-4, they
have changed substantially for low-load hours. The section below on
market price input changes addresses the reasons for this pattern.
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Government Benchmark

. If the federal government passes some form of C02 emissions
controls or tax.

As of November 1996, the federal government has not passed some
form of C02 emissions controls or tax, and the company does not
expect such legislation in 1997.

Renewable Benchmark

. If one of the renewable technologies achieves costs that are within
10 percent of the cost of acquiring gas-fired resources at the time a
decision would be made.

As of November 1996, none of the renewable technologies has
achieved costs that are within 10 percent of the cost of acquiring gas-
fired resources.

Since none of the benchmarks occurred except the price of market
power during low-load hours (and the beginning price of gas), the
company believes most of the RAMPP-4 action plan is still valid.
However, new modeling reveals that the cost-effective amount of
DSM has changed. The section below on modeling results discusses
this change and the reasons for it.
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Modeling Inputs

The Model

As with RAMPP-3 and RAMPP-4, the company continues to use the
IPM model from ICF Resources, Inc. for its IRP modeling work. There
were no code changes in the model between RAMPP-4 and the
Update.

Reserve Margin

The company changed the planning reserve margin from 12 percent
in RAMPP-4 to 10 percent in the Update. The company adopted 10
percent because access to market power to meet any short-term
capacity needs results in less need for reserves.

Geographic Areas and Transmission Limits

Map 2 shows the geographic representation of PacifiCorp's system as
input into the model. The arrows and numbers indicate the
transmission paths and the amount of power PacifiCorp can move
along those paths. A designation such as "50 @ 1.0 mills" indicates
that the model could move an additional 50 MW of power at a price
of 1 mill/kWh. As with RAMPP-4, the model indudes the following
geographic areas:

. OWC: represents load areas in Oregon, Washington, California,
and Montana; as used in this Report, it signifies the western side of
the PadfiCorp system;

. CAL: represents the California market;

. BRI: represents the Bridger interconnection;

. WYO: represents load areas in eastern Wyoming;

. UTA: represents load areas in western Wyoming and in Utah; and

. DSW: represents the Desert Southwest market.
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Geographic Regions and Transfer Capabilities
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The primary change to the specification of geographic areas and
transinission limits was the creation of a new region in the Idaho area
(indicated on Map 2 as IDA). This split the RAMPP-4 Utah load into a
Utah area and an Idaho area. The transmission paths are now from
Bridger to Idaho and from Utah to Idaho. This allows the model to
capture a significant transmission constraint between Utah proper
and the southern Idaho load.

In the past, transmission planners typically used the concepts of firm
and non-firm transmission. However, with recent changes in the
rules that apply to transmission operations, these distinctions are less
applicable. A more appropriate approach is to think in terms of
probabilities of a transmission path being available. The company is
trying to recognize the new realities by using a step function m the
modeling of transmission limits among the geographic areas used in
RAMPP modeling. The company included in the model a
transmission capauty between each of the geographic areas, and
additional capacity available for a price. The map shows the model
inputs for prices of additional capacity. For example, from IDA to
OWC 1450 MW of transmission capacity is available. Additional
transmission capacity of 50, 96, and 200 MW was input into the model
at prices of 1, 2, and 3 mill/kWh, respectively.

Load Forecast

When deciding whether to revise the load forecast for the Update, the
company considered two factors:

. How is the RAMFP-4 load forecast performing? As discussed
above in the section on Benchmarks, it is on track.

. Have there been any significant changes in the long-term
economic forecast used as a basis for the RAMPP-4 load forecast?
The answer is no, as employment is now forecast by DR[ to grow at
1. 1 percent per year versus 0. 9 percent in the DRI forecast used for
RAMPP-4, and gross domestic product (GDF) is now forecast to
grow at 1.9 percent per year versus 2.0 percent in the earlier
forecast.

Since the RAMPP-4 load forecast is tracking well and the expected
long-term economic growth is about the same, the Update energy load
forecast is the same as the RAMPP-4 forecast.
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While the aggregate energy load forecast is the same, the company
made several improvements to the load forecast for this Update:

. Adjustment of load growth rates for each geographic area to reflect
recent history and expectations for the future. The load growth
forecast for OWC was reduced from an average of 2. 1 percent to 1.8
percent per year for the 20-year forecast horizon; Wyoming was
reduced from 2. 1 percent to 1. 5 percent per year, and Utah was
increased from 2.3 percent to 2. 8 percent per year.

. Addition of a fourth load area for Idaho to recognize a potential
transmission constraint. The discussion above of changes to
geographic areas and transmission limits includes this.

. Updating of load factors (annual summer and winter peak loads
versus average energy loads) to reflect the average of the past five
years. Applying the load factors to the forecast annual energy
produces the forecast slimmer and winter peak loads. Recent
history resulted m increasing the load factors (decreasing the peak
forecasts).

. Updating the hourly load shapes used in the IRP model to reflect
the 1995 actual load shape.

. Including the market transformation portion of DSM in the
updated load forecast.

Graphs 3, 4, and 5 show the results of updating the load forecast, as
well as historical loads from 1991. There is only one line in Graph 3,
because the forecast for energy did not change from RAMPP-4 to this
Update. Graphs 4 and 5 show two lines beginning in 1996: one for
RAMPP-4 and one for the Update. For both summer and winter
peaks, the Update peaks are slightly lower, indicating a slight increase
in the system load factor.

The company also updated the hourly load profiles and the load
duration curve definition.

Existing System

Table 6 shows the results of the company's updating of the data inputs
on the existing system. It shows the year-by-year amounts of summer
capacity available from each of the company's plants. In the following
discussion, all of the MW figures listed are for summer capacity.
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Existing Systeni
Summer Capacity (MW)

Table 6, Page 1 of 2

Thennal Plants

Carbon 1,2

Centralia 1,2

ChoUa4

Cols bri 3,4

Crai 1,2

Dave ohnstn 1,2^4

Gadsb 1A3

Ha den 1,2

Henniston

Hunter 1,2^

Hundn on 1,2

ames River

im Brid er 1 U,4

Little Mountain

Nau htonl, 2^

W odak

Total Thennal

700

268

7^75

700

268

7415

700

268

7,423

700

268

7,423

700

268

7/123

TOO

268

7^23

700

268

7^23

700

268

7,423

700

268

7^23

700

268

7,423

700

268

7^23

TOO

268

7^23

700

268

7,423

Renewables

Btundell Geotfaermal

BPA Peakin

BPASu Ca aci

H dro Idaho

H dro Pacific

H dro Utah

Mid-Coliunbia

T&DEffPFL

T&DEffUFL

Water Bud et

Wind Foote Creek

Total Renewables

Existin Generation

Purchases

AFS Sea (Pureh/Exchan e

APS Sea (Sale/Exchan e

AFS Su lemental

BtackHiUsCa ci

Black Hills Purchase

Black Hills Store Furch/Exchan

Black HUb Store (Sale/Exchan )

BPA Southern Ore on

BPA S rin Puich/Exchan e

BFAS rin Sate/Exchan e

BPA Summer urch/Exchan

BFA Summer Sale/Exchan e)

Catbon Acme

CSFE

Deseret

Gem State

Grant Coun

Idaho Load Control

Interru tible

IPC

PGE Cove

F Idaho

FNW

FUPL

23

1,100

12

54

922

36

400

18
9

2^73

9,948

(101)

68

45

275

22

14

150

(11)

23

1, 100

10

54

922

36

400

23

11

2^78

9,993

100

39 f
275

22

14

150

II)

23

1,100
5

54

922

36

400

28

13

6

2^86

10, 009

274) (480)

63 68

3 3

22 22

102 102

57 57

100

19

275

22

14

150

11}
3

22

102

57

23

925

5

54

922

36

400

32

16

6

2,418

9,841

100

18

275

22

14

150

(II)

23

925
4

54

922

36

400

37

18

6

2,424

9,847

(480)

68

100

18

275

22

14

150

11)

23

925
4

54

922

36

400

42

20

6

2, 431

9^54

480}

100

16

22

14

150

11

322

22 22 22

102 102 102

57 57 57

23
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54

922

36

400

44

22

6

2431

9,854

(480)

22

14

150

23

925
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922

36

307
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23

6

2342
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(480)

68

22

14

150

11) 11

2 2

22 22
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23

925

54

922

36
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6
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(480)
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2
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2

22

102

57

23

925

54

922

36

186

61

29

6

2,241
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Existing System
Summer Capacity (MWt

Table 6, Page 2 of 2

San uanUnit4

SCE Winter

So Idaho (Fun-h/Excha

So Idaho Sale/Exchan e

Tri-State Basic

Tri-State PuiA/Excha e

Tri-State Sale/Exchan e

1 USBR Greens .

;WWP

;WWP Seasonal (Purch/Exch)

iWWPSeasonaKSale/Exchan c

: WWF Summer Purchase

Puichaaed Foiwer

Total Resources

50

18

50,

50> 50i

150 150

1,147 1,191

11/)95 11,184

50 50

150 150

1,121 ; 1,120

11,130 I 10,961

150

1,100

150

823

SO

50!

150

BOS 658 658 658 608 608

10,947 10^77 10,662 10^23 10^27 10^10 10,272 10,133

587

10,112

PUD

Sales

APPA

AFS Seasonal Sale

Azusa

BHF Steel

Black Hills 1996

Black Hills Load

Canadian Entitlement

CDWR

Che enne

dark C
Colockuin

ESI Kaiser

EWEB

Glenbrook

Hinson

Interru tibles

Nevada 1

Okano

Pan Ener

PECO

PNGC

PSCol

Pu t2

' Reddin

SCEOWC

SCE Utah

Sierra I

Siena 2

SMUD

Springfield
UMPA1

'UMFA2

:WAPA1

WAPA2

WAFAEner

Total Sales

80

175

25

10

75

100

128

149

140 !
5

100

100

176

200

50

100

100

75

75

100

45
8

4

100

75

I

2. 582

25

15

75

100

130

203

140,

5-

90 i

100

176

200

50

100

100

75

75

100

45
8

11

100

75

2^48

25

25

75

1DO

131

99

100

50

100

75

75

100

45
8

14

44

75

2,369

25

30

75

100

133

99

176

200

50

100

100

75

75

100

45

8
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44i

75

2,296

25

30

75

100

99

176

200

50

100

100

75

75

100

45
8

21

33.

75

1,933

176

200

50

100

100

75

75

100

45
8

25

33

75

1,808

7S

100

176

50

75

75

100

45

100

45

75

100

1,778 1^78 1^70 1,362 1,112
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Changes in plant capacities in 1997 from RAMPP-4 to the Update are
as follows:

. Cholla 4 capacity decreased from 401 to 380 MW;

. Hunter units 1, 2, and 3 decreased from 1112 to 1044 MW;

. Huntington units 1 and 2 increased from 867 to 885 MW;

. Jim Bridger units 1, 1, 3, 4 decreased from 1396 to 1387 MW;

. Naughton units 1, 2, 3 increased from 675 to 700 MW;

. Wyodak increased from 256 to 268 MW.

The net result of these changes in plant capacity was an increase of 43
MW in summer capacity for 1997. The changes are similar for
subsequent years. Most of these changes were due to revisions in the
turbine upgrade schedule.

RAMPP-4 included 122 MW of QF contracts. That was the same data
as RAMPP-3. For this Update the company completely reviewed all of
its QF contracts to re-evaluate assumptions about their contribudon to
summer and winter peaks. The result of that re-evaluation was an
increase in QF contribution to peaks. This Update used 180 MW for
QF contribution to the summer peak. That number stays constant
throughout the study period.

RAMPP-4 assumed 10 MW of wind capacity in 1997 and beyond; this
Update assumes only 6 MW. This is due to the indefinite
postponement of the Columbia Hills wind project. As in previous
RAMPPs, wind and QF capacity amounts used in the model are the
capacity available at the time of the summer peak, not the name-plate
capacity for the plants.

In RAMPP-4 the company assumed that 150 MW of capacity from
simple-cyde combustion turbines (SCCTs) in Arizona Public Service
Company's area would come on line. The company analyzed its
needs and cost alternatives, and determined that these CTs were not a
cost-effective choice at this time. As a result of that review, the
company has now indefinitely postponed those CTs. Therefore, the
Update does not indude them.

Hermiston capacity increased from 434 to 454 MW. Hermiston came
on-line in the summer of 1996, and operating experience shows that
its capacity will be higher than first estimated.

Coal costs have declined slightly for existing plants, and operation and
maintenance (O&M) costs have also declined slightly.
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The net result of the above changes is an increase in resources for
each year of the shidy period. For 1997, RAMPP-4 anticipated 10, 739
MW of summer capacity from the existing system and purchased
power contracts; this Update shows 11,095 MW.

Demand-Side Resources

For this Update, the company input into the model DSM costs that
were 15 percent less than the company's true esdmate of those costs.
The 15 percent reduction consists of 10 percent to reflect non-
quantified benefits of DSM and 5 percent for transmission and
distribution benefits of DSM. This is consistent with Case #13 from

RAMPP-4, which the company used to develop the RAMPP-4 acdon
plan. Case #13 also decreased DSM costs by 15 percent for modeling
purposes.

In RAMPP-4 the company introduced the concept of DSM bundles.
Each bundle included several DSM measures with similar costs. The

model input was the average cost for the measures in each bundle.
This approach allowed the model to select the amount of DSM that
was cost effective.

For the Update the company expanded this approach. Table 7 shows
the bundles for each of the sectors: commercial, industrial, irrigation,
and residential. Commercial and industrial DSM measures fell into

eight bundles for each segment, with the first three bundles including
most of the resource. The 8th bundle contains all resources above 30

mills/kWh. Only one irrigation bundle was necessary for each state.
Residential DSM required one bundle for each state for the Super
Good Cents program, and two bundles for each state for appliances.
The appliance measures are grouped according to their cost.

The table also shows the fully loaded cost for each of the bundles and
the amount of DSM potential over the study period. The company
did not change the DSM potential between RAMPP-4 and the Update.
The total amount of DSM potential offered to the model for the entire
20 year study period was 672 MWa. The amount of DSM potential for
1997 was 29 MWa. The model selected 15.7 MWa for 1997.

The company updated commercial measure costs using the CEC DEER
Database and measure savings. ASHRAE 90. 1 standards was the
program baseline. The load forecast for this Update includes the
impact of the change-over from 40 to 34 watt lamps for existing
commerdal buildings; RAMPP-4 included savings from this change-
over in the DSM potential rather than in the load forecast. The
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DSM Total Costs and Savings Potential By Resource Bundle

Table 7, Page 1 of 3

Pro ram Descriptor

C-COM-EXISTING-1-OWC
U-COM-EXISTING-2-OWC
U-COM-EXISTING-3-OWC
U-COM-EXISTING-4-OWC
U-COM-EXISTUMG-5-OWC
U-COM-EXISTING-6-OWC
U-COM-EXISTING-7-OWC
U-COM-EXISTING-8-OWC
C-COM-EXISTING-1-IDA
U-COM-EXISnNG-2-IDA
U-COM-EXISTING-3-IDA
U-COM-EXISTING-4-IDA
U-COM-EXISTING-5-IDA
U-COM-EXISTING-6-IDA
U-COM-EXISTING-7-IDA
U-COM-EXISTING-8-roA
C-COM-EXISTING-1-WY
U-COM-EXISTING-2-WY
U-COM-EXISTING-3-WY
U-COM-EXISTING-4-WY
U-COM-EXISTING-5-WY
U-COM-EXISTING-6-WY
U-COM-EXISTING-7-WY
U-COM-EXISTING-8-WY
C-COM-EXISTING-1-UT
U-COM-EXISTING-2-UT
U-COM-EXISTING-3-UT
U-COM-EXISTING-4-UT
U-COM-EXISTING-5-UT
U-COM-EXISTING-6-UT
U-COM-EXISTING-7-UT
U-COM-EXISTING-8-UT
C-COM-NEW-1-OWC
U-COM-NEW-2-OWC
U-COM-NEW-3-OWC
U-COM-NEW-4-OWC
U-COM-NEW-5-OWC
U-COM-NEW-6-OWC
U-COM-NEW-7-OWC
U-COM-NEW-8-OWC
C-COM-NEW-1-IDA
U-COM-NEW-2-IDA
U-COM-NEW-3-IDA
U-COM-NEW-4-IDA
U-COM-NEW-5-1DA
U-COM-NEW-6-IDA
U-COM-NEW-7-IDA
U-COM-NEW-8-IDA
C-COM-NEW-1-WY
U-COM-NEW-2-WY
U-COM-NEW-3-WY
U-COM-NEW-4-WY
U-COM-NEW-5-WY
U-COM-NEW-6-WY
U-COM-NEW-7-WY
U-COM-NEW-8-WY
C-COM-NEW-1-UT
U-COM-NEW-2-UT

Resource

Bundle Lower
Liinit

-100
8

15
20
22
25
27
30

-100
8

15
20
22
25
27
30

-100
8

15
20
22
25
27
30

-100
8

15
20
22
25
27
30

-100
8

15
20
22
25
27
30

-100
8

15
20
22
25
27
30

-100
8

15
20
22
25
27
30

-100

Resource Bundle

Upper Limit

15
20
22
25
27
30

Above 30
8

15
20
22
25
27
30

Above 30
8

15
20
22
25
27
30

Above 30
8

15
20
22
25
27
30

Above 30
8

15
20
22
25
27
30

Above 30
8

15
20
22
25
27
30

Above 30
8

15
20
22
25
27
30

Above 30
8

15

Levelized 50 Year

TRC
(MILLS/KWH) *

15%
2

13
18
22
24
27
29
87
1

12
17
0

24
24
29
87
1

11
17
0

24
0

28
78
2

12
18
22
25
27
30
83
2

11
18
22
24
26
29
61
2

11
17
20
23
25
28
50
1

12
17
21
23
25
27
48
3

12

1997-2017

Savings
MWA

19.0
9.7
7.6
3.6
2.0
0.3
0.9
13.5
0.2
0.1
0.1
0.0
0.0
0.0
0.0
0.1
1.5
0.8
0.4
0.0
0.2
0.0
0.0
1.3

46.3
17.3
19.5
0.2
4.0
0.8
1.3

30.4
19.3
16.9
3.5
2.0
2.6
0.3
1.4

44.2
1.6
0.9
0,3
0.0
0.0
0.0
0.0
2.1
6.1
3.2
1.7
0.0
0.3
0.0
0.1
9.6
16.0
9.5
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DSM Total Costs and Savings Potential By Resource Bundle

Table 7, Page 2 of 3

Frugrain Descriptor

U-COM-NEW-4-UT
U-COM-NEW-5-UT
U-COM-NEW-6-UT
U-COM-NEW-7-UT
U-COM-NEW-8-UT
U-IND-EXISTING-1-OWC
U-IND-EXKTING-2-OWC
U-IND-EXBTING-3-OWC
U-IND-EXIST1NG-1-OWC
U-DSID-EXISTING-5-OWC
U-IND-EXISTING-6-OWC
U-IND-EXISTING-7-OWC
U-IND-EXISTNG-8-OWC
U-IND-EXISTING-1-IDA
U-IND-EXISTING-2-IDA
U-IND-EXISTING-3-IDA
U-IND-EXISTING-4-IDA
U-DMD-EXISTING-5-IDA
U-IND-EXISTING-6-IDA
U-IND-EXBTING-7-IDA
U-IND-EXISTING-8-IDA
U-IND-EXISTING-1-WY
U-IND-EXISTING-2-WY
U-IND-EXISTING-3-WY
U-DMD-EXISTING-4-WY
U-IND-EXISTING-5-WV
U-IND-EXISTING-6-WY
U-DMD-EXISTING-7-WY
U-DMD-EXISTING-frWY
U-IND-EXBTING-1-UT
U-IND-EXISTBMG-2-UT
U-IND-EXISTING-3-UT
U-IND-EXIST1NG-4-UT
U-IND-EXISTING-5-UT
U-IND-EXISTING-6-UT
U-IND-EXISTING-7-UT
U-IND-EXISTING-8-UT
U-KR-EXISTING-l-OWC
U-KR-EXISTING-l-IDA
U-KR-EXISTING-l-WY
U-KR-EXISTING-l-UT

Resource
Bundle Lower

Liinit

20
22
25
27
30
0

5

10
15
17
22
27
32
0

5

10
15
17
22
27
32
0

5

10
15
17
22
27
32
0

5

10
15
17
22
27
32

Resource Bundle

Upper Limit

22
25
27
30

Above 30
5

10
15
17
22
27
32

Above 32
5

10
15
17
22
27
32

Above 32
5

10
15
17
22
27
32

Above 32
5

10
15
17
22
27
32

Above 32

Levelized 50 Year
TRC

(MILLS/KWH) .

21
24
27
30
55
5

11
15
19
24
30
35
42
5

11
16
20
25
32
37
44
5

11
15
19
25
31
36
43
5

12
16
20
26
32
37
44
25
33
25
25

1997-2017
Savings
MWA

0.1
0.9
0.3
0.2

29.7
20.6
7.1
3.9
9.3
7.1
6.4
5.4
3.9
4.1
1.4
0.8
1.9
1.4
1.3
1.1
0.8
21.9
7.7
4.1
9.9
7.5
6.8
5.7
4.2

32.7
11.4
6.2

14.7
11.2
10.1
8.6
6.2
2.3
2.3
0.0
0.7

* including replacement cost and program admin costs and bulk-up
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DSM Total Costs and Savings Potential By Resource Bundle

Table 7, Page 3 of 3

Pro ram Descriptor

SGCENTS-UT
SGCENTS-WY
SGCENTS-IDA
AP.RTRO-B1-OWC
AF.RTRO-B1-UT
AP.RTRO-B1-WY
AP. RTRO-Bl-IDA
AP.RTRO-B2-OWC
AP.RTRO-B2-UT
AP. RTRO-B2-WY
AP. RTRO-B2-IDA
AP.New-Bl-OWC
AP.New-Bl-UT
AP.New-Bl-WY
AP.New-Bl-IDA
AP.New-B2-OWC
AP.New-B2-UT
AP.New-B2-WY
AP.New-B2. IDA
AP. New-B3-OWC
AP. New-83-UT
AP.New-B3-WY
AP.New-BS-IDA

Resource

Bundle Lower Resource Bundle

Liniit Upper Liniit
anous easures

Various Measures
Various Measures
Various Measures

Water Saving Measures
Water Saving Measures
Water Saving Measures
Water Saving Measures
Lighting Measures
Lighting Measures |
Lighting Measures |
Lighting Measures
Water saving and Lightinfi measures
Water saving and Lighting measures
Water saving and Lighting measures
Water saving and LiRhting measures
Super Eff. Refrigerator Frofi,ram
Super Eff. Refrigerator Program
Super Eff. Refrigerator Program
Super Eff. Refrigerator Program
Horizontal Axis Washing Machines
Horizontal Axis Washing Machines
Horizontal Axis Washing Machines
Horizontal Axis Washing Machines

Levelized 50 Year

TRC
(MILLS/KWH) *

17
17
17
0

0

0

0

16
16
16
16
0

0

0

0

5

5

5

5

0

0

0

0

1997-2017

Savings
MWA

0.8
4.0
0.2
2.9
1.9
0.5
0.2
6.9
7.1
1.2
0.6
13.8
9.3
2.6
0.9
1.3
1.5
0.2
0.1
0.1
0.8
0.9
0.1
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company updated savings and costs for the industrial sector using
data from the Industrial FinAnswer program.

The company used Oregon's UM-551 as a screening guideline for
commercial and industrial bundles. For each measure the company
calculated total resource costs including incremental measure cost,
measure design and modeling assistance, commissioning and quality
control, program administration, taxes and interest charges. Each
measure's savings to calculate TRC included the dollar value of
savings in electricity, gas, and water usage, and labor savings.

Market Prices

For this Update the company reviewed recent market prices and
expected patterns of escalation over the study period. For RAMPP-4
the company used 19 mills/kWh for on-peak non-firm power, and 16
mills/kWh for off-peak non-firm power for all regions and all
seasons. As the market has changed, terminology has changed. On-
peak and off-peak are now high-load and low-load hours,
respectively. Non-firm is now short-term, and firm is now long-
term.

Table 8 shows prices for short-term market power by region, season,
and year, as well as the real escalation rate. PacifiCorp expects market
prices will remain fairly constant over the next few years, but will
then rise rapidly to the fully allocated cost of a new combined cycle
combustion turbine (approximately $25/MWh in $1997) around 2003
when the region will be in load/resource balance. Graph 9 shows this
"lazy s" curve. As equilibrium approaches, there will be a premium
on capacity. For this reason the price for power in high-load hours
will escalate more rapidly than the price for power in low-load hours.
Table 1 above shows the change in average prices for short-term
market power between RAMPP-4 and the Update.

The Update also re-specified the amount of power available in the
wholesale market for new short-term purchases and sales (formerly
referred to as non-firm purchases and sales in RAMPF-4). The model
now assumes that there is a certain amount of energy available at one
price and more energy available at a price two mills higher. In the
OWC and DSW areas the model can make up to 350 MW of market
purchases; in the OWC, CAL, and DSW areas the model can make up
to 700 MW of market sales. These are the only areas where the model
can make purchases or sales of short-term power. The model can also
make 100 MW more in short-term purchases in each area at an
incremental price 2 mills higher, and can make 200 MW more in
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Wholesale Market Prices and Escalation
$1997 Mills/kWh

Table 8

1997
1998
1999
2000
2001
2002
2003

2004

1997
1998
1999
2000
2001
2002
2003
2004

Win

17.0
16.7
16.8
17.3
20.6
24.6
26.3
26.3

10.4
10.2

9.9
9.8
9.8
9.8
9.8
9.6

owe
S r Sum Fall Win

DSW
S r I Sum

14.3
14.0
14.1
14.5
17.2
20.7
22.0
22.0

7.5
7.3
7.1
7.1
7.0
7.0
7.0
6.9

Hi h Load Hours (57% of hours)
18.9
18.6
18.7
19.3
22.9
27.4
29.2
29.2

18.9
18.6
18.7
19.3
22.9
27.4
29.2
29.2

17.6
17.3
17.3
17.9
21.2
25.4
27.1

27.1

14.8
14.6
14.6
15.1
17.9
21.4
22.9
22.9

22.5
22.2
22.2
22.9
27.2
32.6
34.8
34.8

Low Load Hours (43% of hours)
11.6
11.3
11.0
10.9
10.9
10.9
10.9
10.7

14.1
13.7
13.4
13.3
13.2
13.2
13.2
13.0

8.5
8.2
8.0
8.0
8.0
7.9
7.9
7.8

7.8
7.6
7.4
7.3
7.3
7.3
7.3
7.2

11.8
11.5
11.2
11.1
11.1
11.1
11.1
10.9

Fall

19.8
19.4
19.5
20.1
23.9
28.6
30.5
30.5

9.5
9.3
9.0
9.0
8.9
8.9
8.9

Avera e

Annual

18.0
17.7
17.7
18.3
21.7
26.0
27.8
27.8

10.2
9.9
9.6
9.6
9.5
9.5
9.5
9.4

Real

Escalation

%

-1. 5%
0.3%
3. 1%

18.6%
19.8%
6. 7%
0. 0%

%

-2.6%
-2.6%
-0.6%
-0.3%
-0.2%
-0.2%
-1.4%

Wholesale Market Prices: High-Load Hours

Graph 9

35. 0 -T

30. 0 +

25.0

20.0

15.0

0 - - Win OWC -

A- - -Sum OWC

WinDSW

SumDSW

- -a- - Spr owe
- -X- - - FaU OWC

SprDSW
Fall DSW

10.0

1997 1998 1999 2000 2001 2002 2003 2004

OWC = Western part of the system
DSW = Eastern part of the system

lih R4u . Renort Tables . xk Table B.GraDh 9 12/10/1996 11:05AM
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short-term sales in each area at an incremental price 2 mills lower.
This is an attempt to develop supply curves in the wholesale market.

Gas Prices

The modeling of gas prices for this Update included two steps. The
first is an estimate of the beginning gas price. The second is an
estimate of price escalation rates for the study period.

The company calculated achial wellhead prices for 1997 from both
border and plantgate prices. The source for border prices for Sumas
($1.28) and Kingsgate ($1.29) for 1997 was a market solicitation on
September 4. The company combined these prices with a Questar
plantgate price of $1.38. Adjustments for gathering and processing, in
addition to Canadian transport, were then made to plantgate and
border prices respectively to derive initial wellhead prices of $1. 28 for
the west side and $1.38 for the east side.

A hybrid approach estimated escalation rates for two time periods.
For the first time period of 1997 through 2006, the company used the
concept of full cost recovery. For the second time period of the years
after 2006, the company used updated escalation rates. The year 2006
is the dividing line between the two time periods because it is when
most gas forecasters expect depletion of existing proven western
reserves.

Recently there has been a dramatic shift in gas prices among the
major producing regions. The disparity in prices between Henry Hub
(for the eastern United States) and Western Region Production (the
basis differential) has increased almost threefold over the last six
months. The Western Region Production index consists of prices at
Sumas, British Columbia; Kingsgate, Alberta; and an average for the
Rockies. This change in relative prices is due to several factors. First,
expectations produced by stronger prices during 1992 and 1993
produced a dramatic increase in supply, particularly in Alberta.
While Rocky Mountain and British Columbia exploration and
production may have slackened the last year, production continues to
be very strong in Alberta. Alberta producers have continued to set
record production levels over the last year despite low revenues.
Second, the lack of sufficient transportation capacity from these
western production areas to Eastern Canada and to the Midwest has
effectively constrained the flow of gas from the Rockies, creating an
over-supply in the western region. Finally, while the Western United
States experienced a mild winter of 1995-96, the Eastern United States

Page 31



PacifiCoro RAMPP-4 Undate 1997 IRP Report

Natural Gas Price Projections
Full Cycle Replacement Costs

Table 10

1997$/MMBTU 2006$/MMBTU

EXPLORATION DRILLING

DEVELOPMENT DRILLING/FACILFTIES

LEASE OPERATING EXPENSE

ROYALTY

TAXES

FINANCING

TOTAL WELLHEAD COSTS

BRITISH COLUMBIA

LOW MED HIGH

0. 2040. 153

0.306

0. 102

0. 080

0. 071

0. 125

0. 838

0. 357

0. 153

0. 102

0. 112

0. 153

1.081

0, 255

0, 408

0. 204

0. 124

0. 153

0. 181

1. 325

EXPLORATION DRILLING

DEVELOPMENT DRILLING/FACILITIES

LEASE OPERATING EXPENSE

ROYALTY

TAXES

FINANCING

TOTAL WELLHEAD COSTS

BRFTISH COLUMBIA

LOW MED HIGH

0. 200 0.266 0. 333

0. 399 0. 466 0. 532

0. 133 0. 200 0, 266

0. 105 0. 133 0. 162

0. 093 0, 146 0. 200

0. 163 0. 200 0. 236

1. 093 1. 411 1. 729

EXPLORATION DRILLING

DEVELOPMENT DRILLING/FACILITIES

LEASE OPERATING EXPENSE

ROYALTk'

TAXES

FINANCING

TOTAL WELLHEAD COSTS

ALBERTA

LOW MED HIGH

0. 153 0. 204 0. 255

0.306 0.357 0.408

0. 102 0. 153 0. 204

0.080 0. 102 0. 124

0.071 0, 112 0. 153

0. 125 0. 153 0. 181

0. 838 1. 081 1. 325

EXPLORATION DRILLING

DEVELOPMENT DRILLING/FACILITIES

LEASE OPERATING EXPENSE

ROYALTY

TAXES

FINANCING

TOTAL WELLHEAD COSTS

ALBERTA

LOW MED HIGH

0. 200 0. 266 0. 333

0, 399 0. 466 0. 532

0. 133 0.200 0.266

0. 105 0. 133 0. 162

0.093 0. 146 0. 200

0. 163 0.200 0. 236

1.093 1. 411 1.729

EXPLORATION DRILLING

DEVELOPMENT DRILLING/FACILFTIES

LEASE OPERATING EXPENSE

ROYALTf

TAXES

FINANCING

TOTAL WELLHEAD COSTS

ROCKIES

LOW MED HIGH

0. 187 0.258 0.328

0. 468 0.562 0.655

0. 140 0. 187 0.234

0. 114 0, 144 0. 174

0.066 0. 103 0. 150

0. 179 0. 223 0. 268

1. 154 1. 477 1. 809

EXPLORATION DRILLING

DEVELOPMENT DRILLING/FACILITIES

LEASE OPERATING EXPENSE

ROYALTY

TAXES

FINANCING

TOTAL WELLHEAD COSTS

ROCKIES

LOW MED HIGH

0. 244 0.336 0. 428

0. 611 0. 733 0. 855

0. 183 0.244 0. 305

0. 148 0. 188 0. 227

0.086 0. 134 0. 196

0.233 0.292 0.350

1.506 1, 927 2.361

BARAKAT & CHAMBERLIN, INC.
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Natural Gas Price Projections
Comparison of Various Industry Estimates Post 2006

LOW GROWTH BATE AVG

GRI
AGA

Table 11

GRI BASELINE FROJECHON
AMERICAN GAS ASSOCIATION 'THE GAS ENERGY SUPPLY &: DEMAND

OUTLOOK 1996-2015"

v
J"
'§
L*J
Lk>

MfiDIUM OWTHRA AVG

EIA- LOW

NPPC - LOW
NPFC -ML
NPPC - MED

WEFA-LOWER 48

DEPARTMENT OF ENERGY/EIA ANNUAL ENERGY OUTLOOK

NORTtIWEST POWER PLANNING COUNCIL 1996 DRAFT POWER PLAN

NORTHWEST POWER PLANNING COUNQL 1996 DRAFT POWER PLAN

NORTfiWEST POWER PLANNUMG COUNCIL 1996 DRAFT POWER PLAN
WEFA

JANUARY 1996
JULY 1996

JANUARY 1996

SPRING 1996
SPRLNG 1996
SPREMG 1996

FALL-WINTER 1995-1996

00%

-0.1%
0.0%

1.5%

1. 6%
0. 7%
1. 5%
1. 7%
1.9%

i.
I
r
l?a
t>.

I
t3
1&
t&3

K

HIGH GROWTH RATE AVG 3.0%

EIA - BASE
EIA-HIGH

DM
NPPC - MH

NPFC - HIGH
WEFA-ALBERTA

WEFA-BC
CERI

DOBSON (BC & ALBERTA)

DEPARTMENT OF ENERGY/EIA ANNUAL ENERGY OUTLOOK

DEPARTMENT OF ENERGY/EIA ANNUAL ENERGY OUTLOOK

DRI: WORLD ENERGY SERVICE U.S. OUTLOOK SUPPLEMENT
NORTHWEST POWER PLANNING COUNCIL 1996 DRAFT POWER PLAN

NORTtIWEST POWER PLANNING COUNCIL 1996 DRAFT POWER PLAN

WEFA
WEFA

CANADIAN ENERGY RESEARCH INSTTTUTE (CERI) NORTH AMERICAN NATURAL GAS
OUTLOOK BASIN-ON-BASIN COMPETmON

DOBSON RESOURCE MANAGEMENT SURVEY OF HYDROCARBON PRICE FORECASTS

UTILIZED BY CANADIAN PETROLEUM CONSULTANTS AND CANADIAN BANKS

JANUARY 1996

JANUARY 1996
FALL-WINTER 1995-1996

SPMNG 1996
SPRING 1996

FALL-WINTER 1995-1996

FALL-WINTER 1995-1996

MAY 1996

JANUARY 1996

2. 6%
4. 9%
2.4%
2. 2%
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3. 1%
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Natural Gas Price Projections (Real $)

Graph 12
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Natural Gas Price Projections
Westside and Eastside (1997$/MMBTU)

Table 13

LOW GAS ESCALATION RATES MEDIUM GAS ESCALATION RATES HIGH GAS ESCALATION KATES

»
-t?~
OQ
0

L^
Vl

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012
2013
2014

2015

2016

WESTSIDE

1.283

1.287

1.291

1.295

1.299

1.303

1.307

1.312

1.317

1. 322

1.317

1.313

1. 308

1,304

1.300

1.295
1.291
1.287

1.283

1.278

EASTSIDE

1.380

1.394

1.409

1. 423

1.439

1.454

1.470

1.487

1.503

1.521

1.517

1.514

1.510

1.507

1.503

1.500
1.496
1.493

1. 490

1,487

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008
2009

2010

2011

2012
2013
2014

2015

2016

WESTS1DE

1.283

1.314

1.345

1.379

1.413

1.449

1.486

1.525

1.566

1. 608

1.624

1.640

1.656

1.672

1.688

1.705
1.722
1.739

1.757

1. 775

EASTSIDE

1.380

1.424

1.470

1.518

1.568

1.621

1.677

1.735

1.796

1.860

1.880

1.900
1. 920

1.941

1.962

1.983
2.005
2.027

2.050

2.073

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008
2009

2010

2011

2012
2013
2014

2015

2016

WESTSIDE

1. 283

1.338

1.395

1.457

1.522

1.590

1.663

1.741

1.823

1. 909

1.954

2.000

2.048

2.096

2. 146

2. 197
2.250
2.304

2. 359

2.416

EASTSIDE

1,380

1.453

1.531

1.614

1.703

1.798

1.899

2.007

2. 122

2.246

2.303

2.361
2. 421

2.483

2.547

2.612
2. 679
2.748

2.819

2. 892
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B
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and the Midwest experienced a very severe and prolonged winter
season, increasing eastern demand for gas.

The company expects the basis differential to decrease over time.
With the differential between Henry Hub and Alberta currently
averaging $1.77 for 1996, many producers located in the San Juan,
Rockies, and Western Canadian producing regions are seeking new
customers and markets, which should ease the current over-supply.
Likewise, pipeline companies have strong financial incentives to
build expansions of pipelines to regions where prices are Mgher.

Proposed pipeline expansion projects include the Pony Express project
from Wyoming to Kansas City; the TransColorado project from
Piceance, Colorado to New Mexico and Texas; the Zephr project from
Rawlins, Wyoming to Hesston, Kansas; the WIC Expansion project
from Kanda, Wyoming to Nebraska; the Northern Border project
from Alberta to Chicago; and the Alliance project from Alberta to
Chicago.

These efforts should result in a narrowing of the basis differential
between Henry Hub and western prices. The company believes that
producers will need gas prices that reflect full replacement costs of
reserves by the end of 2006. With current depressed cash prices,
producers are unable to invest in exploration activities. As the
reserves-to-production ratio drops (a change in the supply curve), gas
prices will trend towards full-cycle replacement costs.

The coinpany obtained full-cycle replacement cost estimates from the
firm of Barakat and Chamberlin, Inc. Their extensive market research
suggested that a quantifiable range of wellhead costs exists. During
the initial ten year period, the escalation rate represents the annual
percentage increase necessary to move from current depressed prices
to full-cyde replacement costs in 2006. Table 10 shows the
components for full cycle replacement costs in British Columbia,
Alberta, and the Rockies in both 1997$ and 2006$. The full cycle
replacement cost for British Columbia production in the medium case
is $1.081/MMBtu ($1997) or $1.411 (nominal) in 2006 (based on a
general inflation rate of 3 percent). A nominal escalation rate of 7. 15
percent would be required in order for the current wellhead price of
$.758/MMBtu to equal the full replacement cost of $1.411 (nominal) in
2006.

For gas price escalation after 2006, the company used studies
performed by several organizations: Gas Research Instihite, Energy
Information Administration, American Gas Association, Data
Resources Inc. (DRI), and several Canadian publications. Significant
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improvements in seismic technology, improved production rates and
fracturing technologies have resulted in lower well drilling and
production costs, producing lower long-term escalation rates for gas
prices.

A grouping of the studies into low, medium, and high resulted in a
low growth rate of 0.0 percent real, a medium growth rate of 1.5
percent real, and a high growth rate of 3.0 percent real. Table 11 shows
the derivation of these three growth rates from a grouping of nine
studies. Graph 12 shows the low, medium, and Mgh price projections
in real dollars for the entire study 20-year period for both the western
and eastern parts of the system.

Table 13 shows the results of the company's updating of gas prices
with year-by-year prices for the west and east sides of the system, for
all three gas price levels of low, mediuin, and high.

Table 14 shows these numbers compared to the RAMPP-4 inputs.

Table 14
Natural Gas Price Projections: RAMPP-4 versus RAMFP-4 Update

Medium Escalation

In $/MMBtu
West Side East Side

Be innin Price

RAMPP-4
RAMPP-4U date

1.55
1.28

1.55
1.38

Transmission Costs

The company adjusted transinission costs for inflation. The portfolio
of costs for new supply-side resource indudes the cost to connect the
new resource to the backbone transmission grid. There is no reason
to believe that the costs used in RAMPP-4 have increased or decreased

since RAMPP-4, other than for one year of inflation.

Supply-Side Resources

The biggest change in supply-side resources is a significant decline in
capital costs. Most of the cost reduction is due to increasing
competition among vendors of power plant equipment and decreased
redundancy in design. Since RAMPP-4, costs for natural gas-based
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power plants declined approximately 15 percent and costs for coal-
based power plants declined about 25 percent. Competitive pressures
in the electric utility industry will continue to influence costs for a
number of years.

The company updated the portfolio of supply-side resources by first
adjusting costs to 1997$ values using an escalation rate of 3 percent. In
addition, the portfolio includes cost changes in certain technologies.

The portfolio for the Update includes a number of new options
including:

. Microturbines and fuel cells designed for use in distributed
generation applications. These systems are still in the
demonstration and design phases.

. Pressurized fluidized bed combustion (PFBC) is an alternative to
conventional coal firing. PFBC has been demonstrated in a
limited size range.

. Solar thermal hybrid: the demonstration of this technology at
Solar II has spurred consideration of a hybrid arrangement of solar
thermal with a conventional combustion turbine to achieve a

more competitive power plant. Heat from the solar portion of the
plant preheats combustion air and fuel to improve the overall
efficiency of burning nahiral gas. Future applications depend on
demonstration work.

. Sterling engine technology has been in concept work for many
years. These small systems, 25 kW for each solar disk, is most
economical at high production levels. The Update portfolio
includes a small producdon level of 100 machines a year.

. Photovoltaic (PV) costs in the Update are about $5/kW beginning
in 2005. This cost is approximately one-half the cost of the recent
installation at Dangling Rope Marina.

. Plantation biomass reflects recent interest in systems that can be
carbon-dioxide neutral by growing trees and then burning them.
The Update includes tMs technology because of the availability of
high-quality Pacific Northwest sites. Application on a commercial
basis is still a number of years in the future.
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. Storage systems may become more important in a competitive
market to help system reliability and to meet the needs of
customers.

Fixed operation and maintenance (O&M) expenses for resources in
the portfolio include the ongoing capital cost required to keep the
proposed power plant operational and efficient. Based on present
plant experience, this is a cost of $7.00/kW-year. The coal plant
estimates in the portfolio indude this added cost. Other generation
systems also have a cost of $3.00/kW-year for similar ongoing costs.

Table 15 shows the portfolio of supply-side resources included in the
modeling. It begins with non-cost characteristics: unit sizes (although
the model selects only the exact amount needed to bring the system to
a 10 percent reserve margin), first year available, outage rates, heat
rates, and emissions. The table continues with full cost information,
beginning with capital costs for the plant and transmission needed to
connect it to the backbone transmission system. The table converts
this to an annual payment amount using the payment factor, and
adds fixed O&M to arrive at a total annual fixed cost. The table then
converts the total annual fixed cost to a mills/kWh. The overall
mills/kWh is never input into the model. The model calculates its
own mills/kWh to make its resource addition selections based on

how the system needs a particular resource in each year. The
company uses this table, and the resulting total resource cost, as a
reasonableness check against model output results.

As with RAMPP-4, the least-cost supply-side resource is gas-fired
cogeneration, followed by gas-fired combined cyde combustion
turbine (CCCT). Coal-fired resources cost about 10 mills/kWh more,
and renewables are even more expensive. Therefore, when the
model needs to add new resources, it adds the least-cost choice: gas-
fired cogeneration plants.

Cost of Capital

The real cost of capital dedined from RAMPP-4's 5.1 percent to 4.8
percent. Inflation came down from 3.3 percent to 3. 0 percent. That
translates to nominal rates of 8.57 percent for RAMPP-4 and 7.94
percent for tMs Update. These changes in the cost of capital caused
the resource annualization rates to change as well.
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Modeling Results

To evaluate the modeling results for this Update, the company
focused on the first ten years. The company also focused on the first
ten years with the RAMPP-4 analysis. This focus on the early years of
the planning period is due to the changing nature of the electric
utility industry and the rapid rate of change now occurring. Given
the uncertam nature of the industry 10 to 20 years out, the company
decided not to give much attendon to model results in that time
period. In evaluating the modeling for this Update, the company
looked at hvo key results:

1) Decision year for new resource acquisitions; and

2) Cost-effective amount of DSM for 1997.

Tables 16, 17, and 18 show the results of the Update base case for
summer capacity, winter capacity, and energy, respectively. The
model added three categories of resources: short-term capacity
purchases, DSM, and cogeneration. It added 13.3 MW of short-term
capacity purchases in 2000, 64 MW in 2004, and larger amounts
beginning in 2006. This enabled the model to meet its reserve margin
requirement in a least-cost way.

The model added increasing amounts of DSM beginning in 1997, not
because the system needed additional resources then, but because
DSM requires a ramp-up period. In order to have an adequate
amount of DSM in place in 2002 when the system actually needs it,
ramp-up must begin in 1997. Therefore the model added 15.7 MWa of
DSM in 1997, 15.6 MWa in 1998, and 16.2 MWa in 1998.

A smaller amount of DSM is cost effective now than in early 1995
when the company conducted base case modeling for the RAMFP-4
report. Modeling in RAMPP-4 identified 25 MWa of cost-effective
DSM for 1997 instead of the new result of 15.7 MWa. It is impossible
to identify the exact contribution of each change in input assumptions
to a change in DSM, due to the nature of a linear programming
model. However, the company believes the reduction in cost-
effective DSM is due to several factors: lower reserve margin in the
Update, lower market prices, lower gas prices, and lower capital costs
for gas-fired resources.
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Base Case

Incremental Summer Capacity (MW) of Resource Additions

Table 16

1997 1998

Short TennCa Purch

DSMPro rams

0 OWC Geothermal

W OWC Co en 1
C , OWC Co en 2
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W W oWind
Y W Combined C de
0 W Coal

W Sim Ie C cleCT
Total
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Base Case

Incremental Winter Capacity (MW) of Resource Additions
Table 17
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Base Case

Cumulative Annual Energy (MWa) of Resource Additions

Table 18
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In RAMPP-4 the company used a reserve margin of 12 percent, but
lowered it to 10 percent in the Update. That lowered the need for
resource additions. In RAMPP-4 the company used an on-peak
wholesale price of 19 mills/kWh and an off-peak price of 16
mills/kWh. This Update uses different prices by season and area.
High-load hour prices for 1997 average 18 mills/kWh, for a decrease
of 5 percent; low-load hour prices average 10.2 mills/kWh, for a
decrease of 36 percent.

Natural gas prices decreased from 1.55/MMBtu in RAMPP-4 to
1.28/MMbtu and 1.38/MMbtu on the West and East sides,
respectively, for an average decline of 14 percent.

Capital costs for gas-fired resources declined since RAMPP-4. The
capital cost for OWC Cogen 2, the cheapest cogeneration unit in the
Update, declined from $775/kW in RAMPP-4 to $629/kW in the
Update, for a decline of 19 percent. The combined effect of gas prices
and capital costs for gas-fired resources was a lowering of the TRC for
cogeneration from 26.47 mills/kWh to 21.21 mills/kWh, or a decline
of 20 percent. The following table shows the year-by-year decline in
TRC for OWC Cogen 2.

TRC by Year for OWC Cogen 2
Table 19

RAMPP-4
Mills/kWh

Update
Mills/kWh

% Difference

1997
1998
1999
2000
2001
2002

23. 77
23. 98
24.20
24.42
24. 65
24. 88

18. 72
18.89
19.09
19.29
19.49
19. 70

-21
-21
-21
-21
-21
-21

RAMPP-4 results confirm the impact of gas prices on DSM. One of
the RAMPP-4 sensitivities lowered the escalation rate for gas prices
from 2. 11 percent real in the base case to 0 percent real. Under the
lower gas price assumptions the model selected the following
amounts of DSM in the first three years: 16. 9 MWa, 18. 8 MWa, and
19.4 MWa. Those amounts are close to the DSM selected for the first

three years in the Update: 15. 7 MWa, 15. 6 MWa, and 16. 2 MWa.

In 2002 the model began adding cogeneration, the least-cost supply-
side choice. It added 189 MW in 2002, and similar amounts most
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years thereafter. The RAMPP-4 results showed that it would be cost
effective to acquire a cogeneration unit beginning in 2003. This
Update resulted in the deficit year moving forward by one year. This
change in the deficit year is the result of several changes in the inputs.
Table 20 shows the key inputs for the years 1997 and 2002.

Total System Inputs 1997 and 2002
Table 20

Summer MW

Native load

Firm sales

DSM
Total

Existin s stem

Firm urchases

Total

Reserve

Reserve %

1997
RAMPP-4 U date

7,316 7,313
1,900 2,582

(68) (22)
9,148

9,983
758

10,741

1,593
17.4%

9,873

9,949
1,147

11,096

1,223
12.4%

2002
RAMPP-4 U date

8,207 8,137
1,795 1,808
(297) (137)

9,705

10,208
662

10,870

1,165
12.0%

9,808

9,855
823

10,678

870
8. 9%

The key inputs result in a system reserve of 1,593 MW in 1997 under
RAMPP-4 but a reserve of only 1,223 under the Update assuniptions.
For 2002 the reserve went from 1, 165 MW in RAMPP-4 to 870 MW in
the Update. That 870 MW resulted in a reserve margin of only 8.9
percent. Since the reserve margin used in modeling for the Update
required a reserve margin of 10 percent, a reserve of only 8.9 percent
in 2002 triggered the model to add resources.

The modeling results confirm that the major conclusions from
RAMPP-4 are still valid: gas-fired resources are the least-cost supply-
side choice, the deficit year does not require a resource acquisition
decision in the next two years, and modest amounts of DSM are still
cost effective. Sensitivities planned for the spring of 1997 will explore
the consistency of conclusions from the RAMPP-4 sensitivities. The
company will continue to work with its public advisory group in
developing and evaluating the sensitivities.
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RAMPP-4 Action Plan Revisions

The single most significant principle in the RAMPP-4 action plan was
the wisdom of postponing decisions. The company decided to find all
cost-effective alternatives that would enable it to postpone and/or
mitigate the need for capital expenditures to meet firm load
requirements. The declining cost of power in the wholesale market
during 1996 has confirmed the wisdom of postponing capital
expenditures.

The modeling results indicate that it would be cost effective to acquire
a cogeneration unit beginning in 2002. With a three-year lead time
for cogeneration units (the company's last cogeneration unit,
Hermiston, had a three-year lead time), that would require a decision
in 1999. Between now and then, the company will continue to
evaluate its resource needs, market opportunities, and resource
acquisition opportunities.

The company believes the RAMFP-4 action plan is still valid, except
for changes in the amount of DSM. Rather than continue with a 1997
target of 25 MWa based on RAMPP-4 modeling, the company is
modifying its action plan to a new 1997 target of 15. 7 MWa. The
RAMPP-4 modeling, performed in the spring of 1995, used market
and cost assumptions valid then, but no longer valid. The inodeling
conducted in the fall of 1996 indicates that using current market and
cost assumptions, the cost-effective amount of DSM for 1997 is 15.7
MWa. The cost-effective amounts of DSM for 1998 and 1999 are 15.6
MWa and 16.2 MWa, respectively.

Commercial and industrial markets will be key targets for the
company's 1997 DSM acquisitions. Table 21 shows the 1997 DSM
targets in MWa by segment:

Table 21
DSM Targets by Segment for 1997

Residential

Coinmercial

Industrial

Total

At Generation
Site

1.8
9.0
4.8

15.7

At Customer
Site

1.6
8.1
4.3

14.0
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The amount shown in the "At Customer Site" column is less because
of the reduction for line losses. DSM at a customer site can be 10
percent less than at the generation site because line losses do not occur
with DSM. Residential DSM acquisition should come primarily from
market transformation activities in lighting, refrigeration, and
washing machine initiatives, as well as in low income weatherization
and Super good Cents programs. Within the commercial segment,
five of the nine MWa should coine from new commercial

construction and four should come from retrofit opporhinities.
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Performance on RAMPP-4 Action Plan

The following text reports the company's performance on the
RAMPP-4 action plan during 1996.

D DSM goal from RAMPP-4 Action Plan: Implement 23 MWa of
installed cost-effective savings for 1996, 25 MWa for 1997, and 28
MWa for 1998. In addition pursue the following activities: a) identify
and pursue opportunities to target DSM to areas that will allow the
company to reduce its transmission and distribution costs; and b)
pursue ways to increase participant contribution to DSM costs and
develop alternative funding sources.

Performance: The company anticipates that it will achieve the 1996
goal of 23 MWa. As of September, 14.4 MWa were achieved, and
known projects "in the pipeline" should easily make up the
remaining 8.6 MWa. The company exceeded the residential goal of
2.2 MWa due to a very successful program in Oregon for multi-family
(apartment) buildings.

a) Identify and pursue opporhinities to target DSM to areas that
will allow the company to reduce its transmission and distribution
costs: during 1996 the company continued to gather data and
explore opportunities to geographically target DSM to reduce
transmission and distribution costs. The company developed
criteria and incorporated them into standard operating procedures.
Construction budget reports now routinely consider DSM,
renewable technologies and possibly small scale generator
strategies as potential alternadves to new transmission and
distribution plant investments. Due to site-specific characteristics,
targeted DSM is a viable tool but not the sole solution to every
transmission and distribution bottleneck.

b) Pursue ways to increase participant contribution to DSM costs
and develop alternative funding sources: the company continued
to emphasize participant contributions through the Energy Service
Charge in 1996: the company broadened its emphasis on
maximizing participant contributions to maintain stable rates.
Field representatives and account managers are alert to the
possibilities of company-provided financing for DSM measures.
The company found that about 65 percent of Energy FinAnswer
participants self-funded or obtained non-company funding,
compared to about 50 percent for 1995.
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In addition to working with its own programs to maxiinize
partidpant contributions to DSM, the company also worked at the
regional and state levels to proactively develop alternative
funding sources for "public purpose" DSM, including market
transformation initiatives and low-income weatherization. The

company actively participated in the Regional Comprehensive
Review and sponsored discussions in the "Conservation in a
Competitive World" forum, which sought to address an alternate
funding mechanism for Oregon. PacifiCorp also participated in
restructuring discussions in Idaho, Oregon, California, Utah,
Montana, Washington, and Wyoming during 1996. Finally, the
company has coinmitted to initial funding for three years to
support the recently formed Northwest Energy Efficiency Alliance,
Inc. (NEEA), a nonprofit corporation to implement DSM market
transformation initiatives. Funding for NEEA will come from a
region-wide alternate funding mechanism, such as a meter charge,
after an initial three-year period.

2) Peaking Resources goal from RAMPP-4 Action Plan: The RAMPP-
4 action plan said the company should evaluate alternative ways to
meet peaking needs and pursue opportunities that meet system needs
cost-effectively. This included three sub-items: a) continue to
evaluate opportunities for managing peaking needs and implement
those that are cost-effecdve; b) use the market to find cost-effective
opportunities to purchase suminer peaking power; and c) evaluate
opportunities to meet the company's peaking needs through peaking
resources such as pumped storage, SCCTs, purchased power and
existing peaking resources.

Performance: During 1996 the company purchased on the market any
needed peaking resources. The market was the least-cost choice for
peaking needs during that period of time.

3) Baseload Resources goal from RAMPP-4 Action Plan: The
RAMPP-4 action plan identified a need to evaluate alternative ways to
meet baseload needs and pursue opporhinities that meet system
needs cost-effectively. The company determined that it was
unnecessary to make a decision to acquire new baseload resources
during the three-year action plan period. However, PacifiCorp will
pursue opportunities in all of the following three areas: a) work with
customers to identify their needs and find environmentally
responsible solutions, including cogeneration; b) continue to monitor
the wholesale market for opportunities to purchase power at prices
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lower than other resource acquisitions; c) continue to evaluate
cogeneration and CCCTs with independent developers and pursue
agreements or options where cost effective. The company will acquire
only those resources that benefit the system, either by providing
power needed for retail loads, or power that can be profitably sold on
the wholesale market.

Performance: During 1996 the company did not need to add baseload
resources.

a) Work with customers to identify their needs and find
environmentally responsible solutions, including cogeneration:
the company had the opportunity to work with several customers
to help make their systems more efficient. The following are
several examples from 1996:

The University of Wyoming was having problems with their
steam generation facility, which provides all heating for the
campus. PacifiCorp sent a team of steam plant engineers to the
University to train, evaluate and recommend efficiency
improvements. The project resulted in a significant improvement
in the steam plant's efficiency.

PacifiCorp contributed the initial funding for a membrane
purification system study at the Boise Cascade plant at Wallula,
WA. The system uses reverse osmosis to clear black liquor waste
and bleach plant waste from their manufacturing processes.
Additionally, when the project floundered due to delays in DOE
funding, PadfiCorp's lobbyist was able to speed the funds though
the approval cycle.

The James River plant at Camas, WA, operates a large turbine
generator owned by PadfiCorp. Declining efficiency was causing
problems for James River. PacifiCorp sent engineers and support
people to the facility to provide training, evaluation and efficiency
improvements for the James River plant.

PacifiCorp paid for two studies to develop alternatives to waste
water treatment at the Pope & Talbot plant in Oregon. Pope &
Talbot used the Willamette River to disperse the treated waste.
However, the current system could not handle their plans to triple
production. In conjunction with Oregon State University and
PadfiCorp, Pope & Talbot changed to a series of 10 ponds and
natural filtration methods to meet the increased production. This
method uses rocks, plants, and other "green" systems to purify the
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water. TUs installation is the first in the world and has received

positive national and international publicity.

PacifiCorp performed a study to evaluate power factor correction
for the Monsanto plant at Soda Springs, Idaho. The company also
evaluated system use and furnace operation methods to determine
the best sizing for a new furnace.

b) Continue to monitor the wholesale market for opportunities to
purchase power at prices lower than other resource acquisitions:
the company continued to monitor the wholesale market for
opportunities to purchase power at prices lower than other
resource acquisitions.

c) Continue to evaluate cogeneration and CCCTs with
independent developers and pursue agreements or options where
cost effective: the company continued to evaluate cogeneration
and CCCTs with independent developers. During 1996 the
company did not determine that any agreements with
independent developers were cost effective.

4) Existing System goal from RAMPP-4 Action Plan: The RAMPP-4
action plan identified a need to continue to make cost-effective
improvements to the existing system. This included action in five
areas: a) evaluating opportunities to enhance generation efficiency on
the existing system and implement them when cost-effective; b)
continuing with cost-effective turbine upgrades; c) bringing the
Hermiston plant on-line by 1997; d) evaluating the cost-effectiveness
of converting the Gadsby plant to a combined cyde unit and pursuing
the conversion if it is cost-effective and if the system needs the
generation; and e) continmng to implement cost-effective
transmission and distribution system efficiencies.

Performance: The company continued making cost-effective
improvements to the existing system. The following provides
additional detail.

a) Evaluating opporhinities to enhance generation efficiency on
the existing system and implement them when cost-effective:
PacifiCorp continues to evaluate opportunities to improve system
efficiency through cost-effective additions to its existing operating
units. For example, the FERC hydro relicense process requires re-
evaluating each unit to assure that it is using the water resource to
its maximum level. As a result of such an evaluation, the

company's 1997 budget includes a project to replace the runner and
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overhaul the turbine on Prospect Unit 3. This modification will
increase the unit capacity by 1 MW and increase the yearly energy
production by an average of over 13,000 MWh. The company
routinely studies similar projects are implements those that are
cost-effective improvements.

Another project reviewed during 1996 identified potential capacity
and energy increases from waste heat at the Blundell geothermal
plant. This project was potentially attractive because of the
possibility of using Clean Coal Technology funds from the DOE if a
Kalina cycle were used. Doing so could add 14 MW of capacity to
the existing facility. Unfortunately the economics of the project
and industry uncertainty did not allow implementation.

The company routinely reviews and evaluates potential projects
during the yearly budgeting process. The evolving competitive
nature of the electric power industry is making the hurdle for
efficiency projects more difficult. However, cost-effective projects,
such as the steam turbine upgrades at the company's larger units,
are being implemented.

b) Continuing with cost-effective turbine upgrades: the company
will upgrade selected turbine units at coal plants to improve their
performance. Some upgrades are on hold pending economic
review. The economic review mainly applies to the smaller units
in the PacifiCorp system. The Hunter 1 & 2 upgrades are pending
environmental reviews to determine the allowable increase in

capacity that is consistent with existing environmental
regulations.

c) Bringing the Hermiston plant on-line by 1997: the Hermiston
plant went on-line in July of 1996. It is now providing power for
the company's customers.

d) Evaluating the cost-effectiveness of converting the Gadsby
plant to a combined cycle unit and pursuing the conversion if it is
cost-effective and if the system needs the generation: installing a
natural gas fueled, combined-cycle from the infrastructure
available at PadfiCorp's Gadsby stadon has been in review over
the last few years. Currently the Gadsby Plant burns natural gas in
conventional boilers for cycling and hot standby needs, and
provides voltage support and other system benefits in the Salt
Lake Valley. Because the existing heat rate is greater than 11,000
Btu's/kWh, the company runs Gadsby's three units infrequently.
Repowering the site with new state-of-the-art combustion turbines
and Heat Recovery Steam Generators (HRSG's) would improve
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the heat rates to nearly 7,000 Btu/kWh. Capital costs would be less
than a new greenfield combined cycle because of the re-use of
certain existing items such as makeup water, cooling towers,
circulating water pipelines, and transmission facilities. During
1996 the company began additional evaluation work to determine
the cost advantage of using the existing steam turbines in a new
combined cycle power plant compared to using new steam turbine
equipment at the Gadsby site. Implementation of an upgrade to
the Gadsby Plant depends on the need for new capacity, the
expected market value of electricity and the environmental
acceptability of any proposed modifications. The company
anticipates making a decision on upgrading the Gadsby Plant in
the next few years. A decision will be necessary priinarily because
the environmental window to make substantial improvements at
this inter-city site will close.

e) Continuing to implement cost-effective transmission and
distribution system efficiencies: the company continues
evaluating potential transinission and distribution system
efficiencies to identify investment opporhinities that would be
cost-effective solutions to existing constraints.

5) Renewables goal from RAMPP-4 Action Plan: The RAMPP-4
action plan identified a need to pursue low-cost activities that increase
the company's knowledge of renewable resources. This action itein
included several sub-sections: a) continue with plans to bring the
Foote Creek, Wyoming, and Columbia Hills, Washington, wind
projects on-line in 1996, and once these projects are operating,
evaluate their performance and cost-effectiveness; b) continue to
evaluate other potential wind projects and pursue agreements for
cost-effective projects; c) continue to evaluate potential geothermal
projects and pursue agreements for up to 25-50 MW of cost-effective
projects; d) analyze geographic areas with constrained transmission
and distribution capabilities and use cost-effective distributed
generation to relieve constraints; e) continue to monitor global
climate science; f) continue evaluating the cost-effecdveness of small-
scale carbon offset projects; g) continue to participate in Solar II; h)
continue to monitor the performance of the company's solar PV
projects; i) continue participation in the Northwest Regional Solar
Radiation Data Monitoring Project; and j) continue to support the
OSU Wind Research Cooperative.
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Performance: During 1996 the company was able to make progress on
all of the above items.

a) Continue with plans to bring the Foote Creek, Wyoming, and
Columbia Hills, Washington, wind projects on-line in 1996, and
once these projects are operating, evaluate their performance and
cost-effectiveness: Kenetech Windpower (KWI) filed for Chapter
11 bankruptcy in May, 1996. Development Agreements with both
the Columbia Hills, Washington, and Wyoming Foote Creek wind
projects reflected that KWI would develop the project. Since filing
for bankruptcy KWI has been attempting to sell their assets to
other wind developers.

KWI has been actively marketing the assets of the Wyoming wind
project. A number of developers have subinitted bids to BCWI for
their review. KWI is reviewing those bids and will make a
recommendation to the bankruptcy court to accept one of the
proposals. Following that recommendation, a due diligence
period begins and ultimately a hearing will occur, at which time
competitive bidding may take place. The bankruptcy process ,
should be completed in late 1996 or early 1997.

PacifiCorp, Tri-State, and Eugene Water and Electric Board remain
very interested in participating in the project. Public Service of
Colorado has terminated their participation as an owner in the
project, but remain interested in a power purchase option.
Bonneville Power Administration continues their interest in

purchasing some of the output. All of the parties are interested in
working with a new developer that acquires the project's assets.

PacifiCorp discussed the project with a number of interested
developers, some of whom may submit bids. Once a new
developer is selected, the Bureau of Land Management (BLM) has
indicated a willingness to closely work with the new developer to
expeditiously issue their Record of Decision and Right of Way
permit. There is a good likelihood the permitting issues can be
resolved to PacifiCorp's satisfaction. However, environmental
organizations may appeal the BLM permit.

The exact size of the project remains unclear at this time. Prior to
PSCo's termination the project was 68. 1 MW, but a reduction in
their contribution could reduce the size to approximately 58 MW.
The completion of the bankruptcy process and negotiation with a
new developer will determine the size of the project, the
individual levels of participation of each party, and other terms
and conditions contained in the existing contracts.
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The Columbia Hills wind project was to be jointly owned by
Portland General Electric (FGE) and PacifiCorp. Although KWI
had obtained the necessary permits for the project, they were not
acceptable to the owners because of concerns about avian mortality
issues. Therefore, both parties terminated their existing contracts,
but are interested in discussing a power sales agreement with a
new developer. KWI does not appear to be actively pursuing a sale
of the assets of this project because there is little interest in a
project that does not have a contract with any utilities. In addition
to the concerns regarding avian issues, an appeal was pending at
the time of the bankruptcy filing.

b) Continue to evaluate other potential wind projects and pursue
agreements for cost-effective projects: the company continues to
hold discussions with wind developers and to evaluate potential
wind projects. In 1996 no proposed projects were cost effective
compared to alternatives.

c) Continue to evaluate potential geothermal projects and pursue
agreements for up to 25-50 MW of cost-effective projects: the
company continues to hold discussions with developers and to
evaluate potential geothermal projects. In 1996 no proposed
projects were cost effective compared to alternatives.

d) Analyze geographic areas with constrained transmission and
distribution capabilities and use cost-effecdve distributed
generation to relieve constraints: although isolated parts of
PacifiCorp's system have constrained transmission and
distribution, the company is finding that the most cost-effective
solutions tend to be related to equipment upgrades rather than
distributed generation.

e) Continue to monitor global climate science: the
Intergovernmental Panel on Climate Change (IPCC) released its
Second Assessment Report in December of 1995. Company
representatives appraised officers of these findings and the
company continues to carefully track scientific developments on
climate change. The Second Assessment Report refines earlier
estimates for future average global temperatures. TPCC scientists
are using increasingly sophisticated computer models to project
future temperatures and they are becoming increasingly confident
in their ability to distinguish "human influence" on the dimate.
Beside monitoring scientific findings, the company is increasingly
active in the policy debate concerning international and domestic
policy response to these findings.
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f) Continue evaluating the cost-effectiveness of small-scale
carbon offset projects: PacifiCorp is continuing in its efforts to test
offset projects in accord with the company's Climate Challenge
commitment to fund at least $1 million in offset projects through
the year 2000. Project work included three projects: the Rio Bravo
Project in Belize, UtiliTree, and methane recovery. PacifiCorp is in
its second year of funding the 10-year Rio Bravo project. In 1996,
the company purchased property for preservadon and began
stewardship projects on existing lands. The company contributes
to UtiliTree, an Edison Electric Institute (EEI) program. UtiUTree
Corporation selected five promising forestry projects including
ones in Oregon and California. Advance work is complete to fund
a promising C02 offset project that will provide C02 benefits by
capturing methane at a coal mine. Project funding is likely for
next year.

g) Continue to participate in Solar II: the opening ceremony for
Solar II took place on June 5, 1996. During the year the facility
showed significant power output and demonstrated the project's
ability to generate electa'icity using energy stored in hot salt. The
project has been able to resolve substantial difficulties during the
year with "heat tracing" (e. g., keeping the salt from freezing in the
lines and avoiding overheating). The project sponsors hope to be
able to operate the plant for at least one year, but hopefully for two
years. Future funding is not yet secure to reach this goal.

h) Continue to monitor the performance of the company's solar
PV projects: tMs year the company and many other partners
worked together to see diesel generation at the Dangling Rope
Marina (on Utah's Lake Powell) replaced with a 115 kW PV
system. The system, which is the second largest stand-alone PV
system in the US, replaces diesel engines that consumed 65,000
gallons of fuel each year. PacifiCorp provided financial and
technical assistance for the project. Along with the Utah Office of
Energy, the company is now monitoring its performance. The
company also has three smaller on-system PV sites up and
running at the following locations: the High Desert Museum in
Bend, Oregon; an elementary school in Green River, Wyoming;
and a company office in Moab, Utah. By conducting around-the-
clock monitoring at these sites PacifiCorp is learning about the
capability of specific components as well as overall system cost-
effectiveness.

i) Continue participadon in the Northwest Solar Radiation Data
Monitoring Project: PacifiCorp provided financial resources for
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the project, which is developing high quality data on solar sites
around the Northwest. During the year, the project upgraded
existing utility sites to provide data and, with the help of a grant
from the National Renewable Energy Lab (NREL), is building
several sophisticated data gathering sites.

j) Continue to support the OSU Wind Research Cooperative:
through continued financial and technical support, PacifiCorp
assisted the OSU project to expand wind monitoring in the region.
The Research Cooperative uses financial resources of its members
to purchase equipment, collect data from stations, and analyze the
data. These data gathering efforts are fundamental to the future
success of the region's wind industry.

6) Clean Coal Technologies goal from RAMPF-4 Action Plan: The
RAMPP-4 action plan identified a need to continue to evaluate clean
coal technologies, including IGCC and fluidized bed, for their ability to
meet resoiirce needs in an environmentally acceptable way and at low
cost.

Performance: During 1996 PacifiCorp monitored industry activities
regarding dean coal technologies. Most of the activity centered on
integrated coal gasification combined-cycle (IGCC) technology
developments in this country and abroad. Pressurized fluidized bed
combusdon (PFBC) technology development has largely been stalled.

PacifiCorp's 1996 Clean Coal Technology monitoring activides
included participation in the Gasification Users Group (GUA), the
Wabash River Interest Group (WIG) and attendance at the annual
Gasification Technology Conference (GTC) in San Francisco,
California.

The first GUA meeting was at the site of Tampa Electric's 250 MW
IGCC plant. The meeting included a tour of the plant, technical
presentations and a question-and-answer period. The plant initiated
startup activities in 1996 and has experienced no significant operating
problems. The 25 MW hot gas cleanup unit (HGCU) pilot should
begin testing in 1997.

The second GUA meeting, in May, was in Europe at three separate
Gasification facilities. PacifiCorp did not attend the European
meetings but obtained copies of the handouts. Site visits for
participants at the conference included tours of the 335 MW
Puertollano IGCC plant in Spain, the 250 MW Demkolec IGCC plant
in Holland, and the biomass 16 MW IGCC plant in Sweden.
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Several operating difficulties at the Wabash plant required
rescheduling the meeting there until Spring of 1997. Wabash River
startup activities, initiated in 1995, continued through 1996. The
primary problem area has been breakage of ceramic candle filters in
the particulate removal system. The other major difficulty has been
an unexpected chloride poisoning of catalyst beds and subsequent
chloride stress corrosion cracking in downstream heat exchangers.

The annual GTC in San Francisco included presentations of
gasification projects from all over the world. Highlights from some of
the presentations follow:

. The 100 MW Finon Pine IGCC plant near Reno, Nevada, is 90
percent complete. TMs project will demonstrate an air-blown
gasifier supplied by M.W. Kellogg and manufactured in Salt Lake
City. Primary sulfur capture wiU be by limestone in the gasifier
vessel. Downstream hot gas clean-up vessels will provide the
remainder of the 90 percent sulfur removal. The project should
receive a $1.00/MMBtu tax credit.

. The other major gasification projects reported on at the conference
primarily focused on refining and chemical plant installations
where clean coal technology will be the major portion of the plant.
Six IGCC plants are in various phases of design and startup in the
U.S. and Europe.

. EPA has granted Texaco gasification technology exemption from
the Resource Conservation Recovery Act (RCRA). Because of this
ruling, Texaco can use hazardous waste generated by the refinery
as feed to the IGCC instead of disposing it in incinerators or other
off-site alternatives. Additional synergies occur from using the
existing refinery waste water treatment unit and sulfur recovery
system.

. The Italian Govermnent passed legislation to provide price
incentives for IPP projects that use indigenous fuels. As a result,
four major refinery-based IGCC projects are underway.

. A 110 MW IGCC plant is nearing completion in Pernis,
Netherlands wUl supply hydrogen to the refinery to produce low-
sulfur transportation fuels. Recent IPP legislation passed in Japan
resulted in development of two IGCC plants associated with

Page 60



PacifiCorp RAMPP-4 Update 1997 IRP Report

refineries. Other countries where IGCC projects are in planning
stages include England, Germany, Korea, India and the U.S.

Biomass projects in this country and abroad are using clean coal
technology. A 200 tons per day (TPD) biomass gasification plant is
scheduled for a 1997 startup in Burlington, Vermont. A 100 TPD
biomass gasification plant in Maui, Hawaii is installing a new feed
system and should restart in March 1997. A black liquor gasifier is
expected m North Carolina and NREL has awarded funds for a 60
MW alfalfa based gasification plant in Minnesota.

7) Other Opportunities goal from RAMPP-4 Action Plan: The
RAMPP-4 action plan identified a need to identify and pursue cost-
effective resource acquisition opportunities that ineet the fuhire
needs of the company.

Performance: PacifiCorp continues to look at transactions and other
strategic alliances with other utilities and other markets that would
bring value to customers and shareholders. One example is an
agreement to market power and manage resource services for Deseret
Generation & Transmission Co-operative (DG&T). DG&T is an
electric cooperative based in Sandy, Utah. It serves 36,000 customers
of six distribution cooperatives in Arizona, Colorado, Nevada, Utah
and Wyoming. DG&T selected PacifiCorp from a field of bidders in
August to market its excess electrical capacity and provide other
services under a five-year contract.

PacifiCorp will dispatch power from DG&T's major resources to serve
DG&T's customers. Those resources include a share of the Hunter

plant in centa-al Utah, and the Bonanza plant. Bonanza is a coal-fired
plant about 40 miles south of Vernal, Utah. PadfiCorp will provide
resource management services, which include control area services,
scheduling and dispatch service, and billing and accounting service.
PacifiCorp will assume control area obligations for approximately 240
MW of firm member loads, 360 MW of firm non-member loads, and
728 MW of dispatchable generation resources. PadfiCorp will act as
agent for DG&T in electronically posting and selling available
transinission capacity of DG&T. PacifiCorp will provide power
marketing services for up to 250 MW of excess power for DG&T,
kicluding purchasing specified amounts of DG&T's excess generation
and assisting DG&T in markedng it to third parties.
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8) Competitive Market goal from RAMPP-4 Action Plan: The
RAMPP-4 action plan identified a need to continue to be a low-cost
provider and a successful competitor in the marketplace.

Performance: The short-term power market in 1996 continued to see
low prices due to substantial amounts of low-cost hydro energy
available in the West and low natural gas prices, resulting in fierce
competition for this near-term market. Examples of PacifiCorp's
continued activity in the marketplace include the following:

* PacifiCorp has agreed to increased power sales to dark Public
Utilities.

. PacifiCorp and Energy Services Inc. /Vanalco Aluminum (DSI)
agreed to extend an existing 50 MW sale for one additional year
commencing October 1, 1996.

. PacifiCorp and Energy Services Inc. /Kaiser Aluminum have
agreed to extend and expand the current 50 MW one-year contract
that was due to end March 31, 1997. The extended transaction will
be a 100 MW sale beginning January 1, 1997 and will continue
through December 1999.

9) IRP goal from RAMPP-4 Action Plan: The RAMPP-4 action plan
identified a need to continue to improve the RAMPP process and
work to modify IRP to be a more effective tool. This included several
sub-items: a) implement feasible process improvements identified in
the RAMPP-4 regulatory acknowledgment review; b) evaluate other
IRP models to assess the relative benefits of code improvements to
IPM versus a different model to achieve the goals of RAMPP-5; c)
evaluate the implication of the FERC NOPR for resource planning
and implement appropriate changes to RAMPP modeling; d) work
with regulatory agencies and other parties to modify IRP to make the
process more valuable to utilities and their customers.

Performance: The coinpany continues improving the RAMPP
process and working to make it a more effective tool.

a) Implement feasible process improvements identified in the
RAMPP-4 regulatory acknowledgment review: the only state that
has provided recommendations on process improvements
through its RAMPP-4 acknowledgment process is Oregon. The
Oregon Public Utility Commission's Order No. 96-159
acknowledging RAMPP-4 included the following
recommendations:
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. Discussion in RAMPP-5 of the company's hydro relicensing
efforts with FERC, including environmental and operational
uncertainties as they relate to the North Umpqua and other
Pacific hydro facilities.

Response: The company plans to include this discussion in its
IRP report to be filed at the end of 1997.

. In RAMPF-5, analysis of the future power market and the
resulting implication regarding acquisition of supply-side
resources.

Response: During the first half of 1997, the company wiU
prepare sensitivities to explore this issue, along with
sensitivities exploring other issues, and will report the
significant resiilts in its IRP report to be filed at the end of 1997.

b) Evaluate other IRP models to assess the relative benefits of code
improvements to IPM versus a different model to achieve the
goals of RAMPP-5: the company stays informed of alternative UtP
models available in the marketplace. So far, no other model
except the current IPM model from ICF Resources is available that
offers a better coinbination of two critical elements for PacifiCorp s
TKP modeling: sufficient flexibility in specification of geographic
areas and their interconnections, and adequate documentation and
support.

c) Evaluate the implication of the FERC NOPR for resource
planning and implement appropriate changes to RAMPP
modeling: the primary implications of the FERC NOPR for
resource planning is in potential changes to transmission paths.
The company has begun to incorporate these changes into its IRP
modeling by allowing for a stepped function for transmission
availability. The Update modeling assumed that the contract
amount of capacity was available on each path, and an additional
amount would be available at a price consistent with existing
contracts. As additional FERC rules become known, the company
will make additional modifications to its portrayal of transmission
paths and availabilities.

d) Work with regulatory agencies and other parties to modify IRP
to make the process more valuable to utilities and their customers:
the company's change to its IRP process as embodied in this
Update is a major attempt to make the IRP process more valuable
to utilides and customers. By updating input assumptions more
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frequently, and providing the results of that updating annually,
the company has more up-to-date planning information to use in
its decision making, regulatory staffs have more current
information to use in their oversight work, and customers have
more up-to-date information on the cost of alternative power
sources.

PacifiCorp will now turn to development of sensitivities using this
new base case. The company will work with its public advisory group
to determine the sensitivities and to review the results of analyses of
those sensitivities. In the summer of 1997, the company plans to
again update modeling inputs and prepare a new base case. The
report planned for the end of 1997 will include results of that new
base case, as well as a summary of results of the sensitivities done in
the first half of the year and its base case. This will allow a
comparison of two base cases, one developed in the fall of 1996, and
one developed in the fall of 1997.
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Chapter I: Introduction

This report summarizes PacifiCorp's fourth Resource and Market
Planning Program (RAMPP-4), the company's integrated resource
planning process. It documents the internal and external processes
used by PacifiCorp to analyze future load growth; the ability of its
existing power plants to meet customers' electric energy service needs;
and the need for new resources, including new power plants, power
purchases and customer efficiency programs. Unlike previous RAMPP
reports, the RAMPP-4 report is not a stand-alone document. Rather, it
accompanies and is an update to the RAMPP-3 report. Copies of the
RAMPP-3 report are available by calling (503) 464-5620.

PadfiCorp provides electricity and related energy services to 1.3 million
customers in seven Western states: California, Idaho, Montana,

Oregon, Utah, Washington and Wyoming. Almost half of the
company's retail sales are to industrial customers; about one fourth to
commerdal customers, and about one fourth to residendal customers.

PadfiCorp's RAMPP process serves two primary purposes:

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

2) It complies with regulatory commission requirements for
integrated resource planning (IRP). Chapter 2 discusses these
regidatory requirements.

Overall, PacifiCorp's RAMPP process aims at minimizing costs and
risks to customers, and providing value to the company's
shareholders. The goal is to acUeve the lowest possible cost in
providing electricity services to customers, while recognizing the
appreciable uncertainties affecting future requirements and power
sources. The primary accomplishment of the planning process is in the
process itself - the understanding, insights, and information it
generates - rather than in any specific set of actions identified. In
addition to providing a consistent framework of assumptions and
analyses that aid decision making, the IKP process has had other
beneficial effects. It has improved communication with regulatory
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staffs, improved communication within the company, and improved
coordination among the various models the company uses.

RAMPP provides an overall long-range look at the company's resource
position, identifies strategies that merit additional analysis, and
provides a framework for the analysis of specific resource
opportunities. This requires an understanding of the marketplace in
which the company competes and the risks to customers and
shareholders. Several of the commenters on the draft report raised the
issue of risk. The company did not siifficiently address risk in the draft
report, and has corrected that in this final version. The issue of risk is
addressed later in this chapter in the section on Perceptions, and at the
end of the Results chapter.

The company firmly believes it is critical to retain flexibility to respond
to changing conditions. A plan cannot provide every answer to every
question, but it can help guide ongoing decision making. Therefore the
action plan includes flexible responses the company can make as
conditions change, rather than pre-determined schedules and amounts
of resource acquisitions.

History of RAMPP-4

PacifiCorp held the first public advisory group (RAG) meeting for
RAMPP-4 in the summer of 1994. At that meeting PadfiCorp proposed
postponing the RAMPP-4 completion date from December 1995 to
December 1996. The company requested the delay for two reasons: (1)
Since PacifiCorp is planning to add the 474 MW Hermiston plant to its
system in 1996, the company will need few additional resources before
2000; and (2) PacifiCorp felt that little new information or insight
would be gained by conducting the RAMPP-4 analysis so soon after
RAMPP-3. The RAG participants wanted an earlier completion date to
establish demand-side management (DSM) targets past 1995. PacifiCorp
agreed to this accelerated schedule with a completion date of late 1995.
The RAG participants also suggested a three-year action plan, to
provide some overlap in action plans with the next RAMPP report,
which the company will prepare in two years.

The accelerated schedule required a shorter work plan. Therefore, the
analyses performed for RAMPP-4 included only 39 cases, rather than
the 155 cases in RAMPP-3. The company believes 39 cases are sufficient
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to confirm that the lessons learned from the RAMPP-3 results still

apply, while leaving room to include important changes since RAMPP-
3 and explore significant issues that have arisen since then. The
accelerated schedule also required a shorter RAMPP report. Therefore,
the RAMFP-4 documents include only the main report and one
appendix. The RAMPP-3 report provides background information
about PacifiCorp's system and planning assumptions.

PacifiCorp's Perceptions of the Future

Any planning activity reflects the perceptions of an organization about
its operating environment. PacifiCorp management's perceptions of
the energy marketplace and the electric utility industry affect its view of
resource planning. Understanding these perceptions can help
interested parties see the logic behind the RAMPP-4 action plan.
RAMPP-4 was able to incorporate some of the implications of changes
in the industry; RAMPP-5 will be able to incorporate more. Following
is a summary of PacifiCorp's key perceptions about future trends in the
industry, followed by a discussion of each.

. Competition: Competition for service to PacifiCorp customers
will continue to intensify with more and more choices available
to customers.

. Regulation: Over the next five years, state regulation of electa-ic
utilities will continue to change to reflect a more competitive
environment.

. Transmission: Full open access to the nation's transmission
system will be in place within a few years.

. Wholesale Market as a Resource: Electric utilities will be able to
increasingly rely on power purchases in the wholesale market to
meet their power needs.

. Wholesale Market Revenues: Increasing involvement in the
wholesale market will mean greater rewards as well as greater
potential risks.

. Risk: The trends identified above will lead to increased risk in
the company's business environment.
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. Integrated Resource Planning CIRP1: As the electric utility
industry evolves into a competitive market, the need for
detailed resource planning under regulatory commission
oversight will decrease.

. Timeframe: The planning horizon will shrink as the pace of
change increases in the marketplace.

. Social Objectives and the Environment: Society will have a
more difficult time achieving its social and environmental
objectives through energy providers as competition imposes
tighter cost constraints.

Competition

Competition for customers' business has increased dramatically over
the past decade and will continue to increase. PacifiCorp believes the
electric utility industry is in transition from a regulated monopolistic
environment to a competitive market. Competition and regulatory
changes at the federal level are removing barriers to entry into the
electric utility industry. Competition increases choices, which is good
for customers. PacifiCorp welcomes competition. According to
economic theory, competition is an efficient way to organize industry
when there are a larger number of buyers and sellers, and information
is readily available. Competition creates pressure for suppliers to meet
customer needs and expectations or be driven from the market.

PacifiCorp expects retail wheeling will exist in some form throughout
the company's service territory within five years. Even without retail
wheeling, PacifiCorp is facing increasing competition. Customers are
shopping around for the best products, service and price. Their energy
supply choices include self-generation, independent power producers
(IPPs) willing to serve individual customers or groups of customers,
other fuels, and electricity brokers and marketers. New players, new
products, and rapid deal making are becoming common in the market.
PacifiCorp expects customers to increasingly turn to power marketers,
who are willing to offer lower prices and accept more risk to get
established with customers.

As the market becomes more efficient, more power will be available
and prices will drop. PacifiCorp believes the West will have excess
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power supplies for at least five to seven years, and possibly ten. Two
trends support this prediction: the level of existing capacity and
prospects for new generation. The WSCC capacity factor in 1994 was
around 60 percent, indicating that generating utilities could produce
considerably more power from existing power plants. As transmission
access increases, more of that power will be available to a wider market.

In addition, new generation will come on line in the next few years. In
the Pacific Northwest, more than 1, 600 MW of new generation
(primarily gas-fired cogeneration or combined cycle facilities) could
come on line by 1997-1998. The development of merchant plants (built
by independent developers who then sell the output to utilities and
large commercial or industrial customers) increases the amount of
power available to utilities and customers. The developers of
merchant plants believe they can profitably sell low-cost power that
relies on low gas prices and the low heat rate of combined cycle plants.

Following are some of the recent events and trends that reflect
increasing compedtion in the marketplace:

. Wholesale purchasers have more suppliers to choose from who
offer new generation at prices competitive with PacifiCorp s
embedded generation costs. Over 100 power marketers have
registered with the Federal Energy Regulatory Commission
(FERC). Over eighty marketers and brokers have entered the
market just in the last year.

. An electric futures market with indices for the California Oregon
Border (COB) and Palo-Verde is under development and should
be active in 1996.

. PacifiCorp has signed two energy service agreements with the
dark Public Utilities District. The first will provide backup and
other ancillary control area services for dark s upcoming
cogeneration project. The second is a traditional power sale to
bridge the time until dark's new unit comes on-line.

. Willamette Industries, a 42 MWa retail customer of PacifiCorp
in Oregon, has decided to self-generate to save on energy costs.
Being one of the lowest cost producers in the country gives
PacifiCorp a strategic advantage, but it has not made the
company immune to losing customers. PacifiCorp is losing a
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significant load, even though it will be providing ancillary
services to Willamette.

In an effort to become more competitive, BPA has reorganized
itself, proposed legislation to refinance its debt, tried to avoid
additional conservation and fish and wildlife expenditures, and
announced significant workforce reductions. Concerns about
BPA's ability to prevent future price increases are causing many
of its customers to consider switching to other suppliers. BPA
has countered with a rate case proposal that reduces its prices to
direct service industry (DSI) and preference utility customers at
the expense of the region's investor-owned utility (IOU)
residential exchange customers.

The California Public Utility Commission is conducting hearings
on restructuring the electric utility industry in the state. The
earliest date for an order imder their current schedule would be
December 1995.

The Utah Public Service Commission held three public meetings
to address restructuring in the electric utility industry.

Most states are now considering, either through legislation or
regulatory proceedings, some form of retail wheeling or
regulatory restruchiring.

When retail wheeling occurs, there will be intense competition
for a large amount of industrial load in the western United
States. Industrial customer groups are pressuring Congress to
open utility transmission and distribution systems to give them
more power supply choices. Such competition would mainly be
price driven.

A majority of residential space heating customers already have
an alternative fuel system installed in their homes as a backup
and available to use.

Cogeneration suppliers frequently approach many large
industrial customers because they are prime candidates for
cogeneration and self-generation.
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Based on these and other occurrences, PacifiCorp believes it will be
conducting future resource planning in an increasingly competitive
environment. That environment will force the company to consider
both the short-term and long-term price impacts of resource planning
decisions. PacifiCorp believes that higher prices in the short-term will
cause customers to choose other energy providers. Once customers go
to another supplier, it is very difficult to get them back. Therefore, in
evaluating modeling results in RAMPF, the company looks at both
short-term and longer-term price impacts.

Regulation

PacifiCorp expects that over the next five years, alternative forms of
regulation will become critical to successful electric utilities.
Traditional rate-of-return regulation will impede utilities' ability to
compete and will block the flow of benefits to customers. The company
is confident that regulators and utilities can find alternatives to the
current form of regulation that are satisfactory to both parties and
beneficial to customers. Such alternatives can ensure the availability of
power to core customers at fair and reasonable prices, while still
providing an incentive for the company to pursue efficiencies and
innovations that increase earnings. As competition increases, the need
for regulation diminishes. Because competition is growing over time,
regulation must change not just once, but continuously.

Several of the states served by PacifiCorp (including California,
Montana and Utah) are conducting proceedings on regulatory change
and the restructuring of the electric utility industry. PacifiCorp believes
a competitive marketplace will give utilities incentives to find more
operating efficiencies and innovations as a way to reduce costs. A
competitive rather than highly regulated market will lead to greater
economic efficiency, lower prices for customers, and the potential for
enhanced shareholder benefits.

PacifiCorp's management believes current trends in the wholesale
market illustrate the need for an alternative form of regulation.
Increased activity in the wholesale market brings greater benefits, but
also greater risks. If shareholders are to assume those risks, they
should also receive the benefits. Utilities will have little incentive to
assume such risks unless an alternative form of regulation allows
benefits commensurate with those risks to flow to shareholders.
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PacifiCorp recognizes the benefits that regulation has provided: safer
workplaces; cleaner air; more energy-efficient appliances, homes, and
businesses; and reliable electric service. Where regulation continues to
provide benefits, it should be preserved. Where regulation impedes
the workings of a competitive marketplace, it should be revised.
Tomorrow's marketplace should be open and competitive, giving
customers the option to choose their supplier and services.

Transmission

FacifiCorp believes that full open transmission access will be in effect
nationwide within a few years. The conditions FERC imposed on the
Utah/Pacific merger reduced PacifiCorp's control of its own
transmission system. Now FERC is expanding those provisions and
rapidly extending them to all utilities. In approving various filings,
FERC has been requiring comparability tariffs that would give
transmission access to third parties at prices, terms and conditions
comparable to those the owning utilities apply to themselves.

The FERC Notice of Proposed Rulemaking (NOPR) replaces this
piecemeal approach with a systematic opening of the system to all
utilities. To broaden the existing open competition for wholesale
power sales, FERC declared that all 137 public utilities that own
transmission systems in the United States file comparability tariffs for
transmission and ancillary services. This will open transmission access
to third parties. Each utility will file terms and prices for wheeling
electricity across their transmission lines. This will eliminate the need
for utilities and other suppliers to negotiate transmission access
because the new FERC rules will require the transmission-owning
utilities to transmit other providers' power on the same terms as their
own.

Under FERC's proposed rules:

. All transmisslon-owning utilities must file non-discriminatory
open access tariffs, making their transmission available to all
wholesale sellers and buyers.

. All transmission-owning utilities must offer unbundled
ancillary services separately from their traditional power-
moving wheeling service.
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. Utilities must use these tariffs for their own wholesale sales.

. Utilities will establish real-time information networks (RINs).
FERC has called for a technical conference to standardize
electronic bulletin boards.

. Utilities will have the opportunity to recover stranded costs
(prior investments that cause the utility's prices to be higher
than market rates).

FERC had planned on issuing a final ruling towards the end of 1995,
but as a result of increasing pressure to perform an Environmental
Impact Statement (EIS), it recently agreed to conduct an EIS before
proceeding further. The EK is scheduled for completion in March of
1996. PacifiCorp expects a final rulmg in the second quarter of 1996 or
later.

PacifiCorp anticipates that new FERC rules could have multiple
consequences. Which will occur is unknown now, but the following
are some of the possibilities:

. Accelerated use of the transmission system. At some point,
information on all transfer capabilities will be available to
anyone who wants it. This is one of FERC's goals. As a result,
there will be more wholesale sales and purchases.

. Deregulation of the generation portion of the business.

. Vertical disintegration of udlities into generation, transmission,
and distribution companies, perhaps followed by horizontal re-
integration of two or more utilities. (Two or more generation
companies could combine to form one large generation
company.)

. Loss of distinction between firm and non-firm power.

. The elimination or reduced importance of capauty products as
more utilities rely on the non-firm market for their power
needs.

. Development of a new market for generation-based ancillary
services such as load following, reactive power supply, area
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balancing, loss compensation, scheduling and dispatching,
system protection and others. PacifiCorp and others are
proposing that these generation-related ancillary services be
subject to market control and pricing, similar to the treatment
accorded bulk power generation.

* Generally lower, but possibly higher, power prices. PadfiCorp
expects to see prices affected within a year of completion of the
rulemaking, wNch should be in the first quarter of 1996.

. More uncertainty about the future benefits for a utility building
new transmission facilities.

. Need to adjust resource planning.

Which of these consequences occurs, and how, will depend on what
FERC writes in the rules. PadfiCorp supports open access, but believes
there are competitive markets for some ancillary products and services
that require consideration as the open access debate continues. The end
objective is to create a fully competitive marketplace for electric power
where buyers and sellers can negotiate without impediments. For
comparability to be successful, all transmission owners will have to
provide open access to their transmission systems at terms, conditions
and prices comparable to those it provides itself. PacifiCorp is
advocating competitive pricing of generation-based ancillary services
and "up-to" pricing for non-firm wheeling services. The company
expects FERC to continue using traditional embedded cost of service
principles for firm wheeling pricing.

PadfiCorp filed comparability tariffs with FERC on June 19, 1995. These
tariffs allow for firm and non-firm transmission services as well as

ancillary services such as load following and reactive power support.
Also, the tariffs provide for an electronic information system that will
provide transmission price and availability information to all potential
users of the transmission network. The tariffs will not become

effective until approved by the FERC.

The Western Regional Transmission Association (WRTA) and
PadfiCorp are leading an effort to produce a single regional standard
for R[N that will cover the entire market area. Such a KIN will make it

possible for all participants to execute transactions expeditiously
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The new rules require PacifiCorp to operate its transmission system
more like a common carrier, much like the natural gas pipelines. By
limiting the way the utility can use its transmission system, it imposes
a "wall" between the power side and the transmission side of the
utility. The company will not be able to use its transmission system to
secure a competitive advantage. On the other hand, a more open
national transmission system will give PacifiCorp greater access to the
transmission systems of other utilities.

It is uncertain what kind of return PacifiCorp will be able to get from
existing and new transmission investments. FERC will probably
continue to require transmission-owning utilities to use embedded
pricing (based on the cost of existing investments) rather than market-
based'pricing. The embedded pricing could be "postage stamp" prices
(i. e., one charge regardless of the distance traveled) or "locationally
sensitive prices" (i. e., charges vary with the distance traveled or with
differences in spot prices across the network). Any use of the
company's transmission system for its own transactions reduces the
amount'of potential revenue it can derive from other parties using its
transmission system. Because of these trends, the company will
carefully evaluate any transmission expenditures or investments.

New FERC rules will have consequences for resource planning. With
all the changes occurring, PacifiCorp will have to re-examine its
assumptions for transmission constraints and resource siting.
RAMPP-5 will evaluate the impact of new FERC rules on the
company's resource requirements.

Wholesale Market as a Resource

Because of changes occurring in transmission and in the power
generation busines's, PadfiCorp expects to be able to increasingly rely on
the wholesale market to meet its power needs, both from the non-firm
market and from longer-term contracts. Power purchases give the
company more Hexibility in the way it can meet the energy needs of its
customers. If the price of power on the wholesale market is very
attractive and other conditions are right, the non-firm market could
allow the company to delay other resource acquisitions. Similarly,
longer-term contracts on the wholesale market can sometimes provide
more cost-effective solutions to system needs than building a new
power plant. RAMPP-5 will contain more market-based resources than
did RAMPP-4.
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PacifiCorp also recognizes that a more market-based strategy could carry
higher risks, because even though spot prices are sometimes low, they
are sometiines high as well. Spot market prices can fluctuate
significantly depending on daily and hourly supply and demand.
Decisions about whether to use the non-firm market for power for
retail customer needs will have to weigh potential short-term price
advantages against the longer-term price stability of the company's
own generation assets. With the increasing availability of power from
the wholesale market, the company will compare any new resource
acquisitions with the costs, benefits, and risks of meeting the same
resource needs with firm and non-firm power from the wholesale
market.

Wholesale Market Revenues

In the past, wholesale sales were a minor part of PacifiCorp's total
revenues. The company used the revenues to help offset retail prices.
However, several changes are occurring: 1) wholesale is becoming a
larger part of the company's total business, 2) wholesale prices are
declining, and 3) that part of the business carries increasing risks and
potential rewards.

The wholesale part of the business is growing rapidly and the company
is looking at wholesale sales as a major business activity. Wholesale
markedng will increasingly evolve as a separate business with its own
strategies, rewards and risks.

As the wholesale market is becoming more efficient, prices and
margins are falling. In the past, PacifiCorp has successfully used
margins from wholesale revenues to reduce retail prices. This will
become increasingly difficult as wholesale prices and margins decline.
The California-Oregon border (COB) and the Palo Verde power plant in
Arizona are major transmission interconnection points. Prices at those
two locations are reliable indicators of the wholesale market in the
West. These two points will serve as industry measures for western
electricity futures and indices. In 1992 and 1993 non-firm sales prices at
COB stayed between $27 and $29/MWh; at Palo Verde they stayed
between $19 and $24/MWh. In 1994 both averaged around $23/MWh,
higher in the early part of the year and lower in the later part of the
year. For the first three months of 1995, the range for COB was $13 to
$16/MWh; at Palo Verde it was $15 to $18/MWh.
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The greater the company's activity in the wholesale^market, the greater
the potential rewards and the greater the risks. Those who bear the
risks should also benefit from the rewards. The company would prefer
to not expose retail customers to the higher risk/reward situation
Equity capital is a better place for such activities. The company will
experience upward pressure on retail rates if it cannot maintain the
current level of wholesale contribution. Changing conditions in the
wholesale markets mean the company must take on greater risk to
achieve the same level of wholesale contributions. However, the
company continues, for now, to use the retail credit approach for
wholesale sales. These are transition times, and that approach may
change in the future as other changes occur, some expected and some
unforeseen. These changes could include alternative regulation,
deregulation, and restructuring.

Risk

The trends identified above will lead to increased risk in the company's
business environment. FacifiCorp recognizes that the future will be
more risky than the past. The relatively stable path that the industry
has been on - with stable to declining prices - will be a challenge to
maintain for the future. There is less assurance that today's customers
will be tomorrow's customers. There is less assiirance that an asset that
seems like a good investment today will still seem like a good
investment in a few years. There is less assurance that today's prices
for wholesale power wiU be a reliable predictor of tomorrow's prices for
wholesale power. There is less assurance that the company's
transmission system will help reduce risk.

There is no way to avoid some of these risks. They are part of the
increasingly competitive environment in which the company must
operate. Although the company would like to shield both its
customers and its shareholders from these risks, that is unrealistic.
The company is concerned about these increasing risks and is
developing methods to evaluate the risk of alternative strategies.
RAMPP-5 will include more analysis of risk.

The investment community is well aware of increasing competition in
the electric utility industry. They consider all electric utilities riskier
now than they did just a few years ago. This means that the company's
cost of capital is 'higher and will "become higher in the future as
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competition increases. This pressure from the financial community
occurs just at the time that one of the traditional means the company
has used to keep prices down - margins on wholesale transactions - is
becoming less effective. Traditionally, the company used revenue
credits from wholesale sales as well as efficiency improvements and
cost reductions to offset the need for retail price increases. However,
margins on wholesale sales are now much thinner than they have
been, reducing the revenue credit offset. It will become even more
risky to enhance, let alone maintain, margins on wholesale
transactions. In addition, to prosper in a more fully competitive
market, the company needs to aggressively pursue transactions with
new wholesale customers and develop new products and ancillary
services. These new products and services will carry more revenue
risk than did traditional energy and peak products.

Along with increased risks come the potential for increased rewards.
One of the impacts of changes the company is experiencing and seeing
for the future is in the risk/reward symmetry that utilities have
operated under. Who should take on any particular risk, customers or
shareholders, is probably less important than that there is risk/reward
symmetry. Whichever party benefits from the rewards of a particular
strategy should also take on the risks. PacifiCorp is willing to take on
the risk of many factors for ̂ ts shareholders, particularly those over
which the company has contrpl, as long as the company can in turn
capture for its shareholders t^ie rewards of successfully controlling
COStS. \^^ ^{.. 'Ot^^ "". '°-1|-'ku-1^''')'^ f'<k

p3 <, ^ fl^!l~ .

An area of risk receiving wide discussion is stranded costs. The issue of
strandable assets and strandable benefits is a longer-term problem. It is
bigger than any one company. There are important legitimate issues
involved, but it is not reasonable to expect utilities to make large
investments today that may drive customers away or not be
recoverable in the long term. This is why PacifiCorp is sponsoring the
"financing conservation in a competitive environment" project to
explore ways to ensure that important issues such as DSM are not
casualties of the competitive environment. This is also why PacifiCorp
is hesitant to make large capital investments without some assurance
of associated revenues from those investments.
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Integrated Resourre Planning fIRFI

IRP will evolve as the industry changes. Planning for future resources
will continue to be relevant for the regulated, non-competitive part of
the industry, but not for the competitive segment. With competition,
the market acts as an oversight agency. Only those who plan effectively
get to stay in the game. The way in which IRP changes will depend
partly on how much of the industry remains regulated. IRP can be
tailored to that part.

For example, if extensive restructuring occurs and retail customers
have access to competitive suppliers, or if the industry or a utility is
functionally disaggregated, then IRP can focus on the need to provide
retail service efficiently and at low cost to those customers who do not
have choices. It would involve a review of the balance between
demand-side and supply-side services, between short-term and \ong-
term agreements with suppliers, and between price impacts and
benefits" The last section of Chapter 2 discusses some possible ways in
which IKP could evolve.

Timeframe

PacifiCorp believes that as the pace of change picks up, it will be very
difficult to plan more than five to ten years ahead because of market
uncertainties. A more open market is changing the industry and
shortening the decision-making timeframe in the resource planning
environment. The changes occurring in the electric industry suggest
that today's assumption! may be outdated in five to ten years. As
competition increases, the company's customer base will change, as
will other pressures on the business.

PacifiCorp has carefully tracked the changes that have,occurred^m the
natural gas industry due to increased competition. In that industry, an
open market has created radical shifts in supply andPnce forecasts/
Today the gas industry considers a two-year contract lonS~term- A
competitive market makes forecasting very difficult and more
unreliable for longer planning horizons.

For example, current DSM planning assumes that existing customers
will remain on the regulated utility's system for 20 years or more.
However, as the marketplace becomes more competitive, some
customers may not stay on the utility's system. The utility system may
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never receive the full benefits from its DSM investments at some
customer locations. In addition, other assumptions about the future
may prove inaccurate, leading to potentially stranded investment.

The RAMPP-4 analysis used a 20-year planning horizon with an
additional 30 years to account for end effects. However, the discussion
in the RAMPP-4 report and the results used to develop the RAMPP-4
action plan focus on results for the first 10 years.

Social Objectives and the Environment

One of the original goals of IRP was the full consideration of certain
social and environmental objectives. PadfiCorp does not believe social
and environmental goals need be a casualty of competition. However,
it will be increasingly difficult for society to achieve social and
environmental objectives through energy providers.

Any mechanism to achieve social and environmental objectives that
adds to the cost of energy will need to include all energy providers.
Otherwise, it will interfere with the competitive market by increasing
the upward pressure on prices for only one sector of energy providers:
the sector subject to regulation. Achieving those objectives through
resource planning decisions of the regulated utilities can trigger retail
price increases that threaten the regulated utility's position in a
competitive enviromnent. If one supplier has higher prices because of
environmental costs not borne by other suppliers, customers will likely
choose the lower cost supplier who does not have to meet such
objectives. This will thwart the original objectives.

Although the company is concerned with competitive impacts, it also
believes sound environmental stewardship is an investment in the
long-term health and economic vitality of its service area, and,
therefore, an investment in its own success. The company seeks
solutions that make sense from a business as well as an environmental
standpoint - approaches that will help the environment while also
making the company more competitive. The company's
environmental goal is to be a creative force in enhancing the
communities served and improving the environment. The goal
includes objectives related to energy efficiency, renewable resources,
and the demonstration of C02 offsets as a cost-effective technique for
addressing C02 emissions.
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DSM provides a way to achieve both environmental and competitive
goals. " The company uses the Energy Service charge for DSM programs
to assure that those who benefit from efficiency measures pay for them.
This provides a way to achieve DSM while minimizing the price
impact of DSM programs. PacifiCorp sees an increased need to have
participants pay for DSM investments and to find funding mechanisms
that do not affect the utility's competitive position. The company is
also actively investigating alternative funding mechanisms for DSM.

There are low-cost ways to address environmental concerns. The
company's pilot wind, solar, and C02 offset projects suggest low-cost
solutions, these approaches can also position the company for future
uncertainties. However, FacifiCorp believes it is unlikely that the
federal government will require a tax or reduction in C02 emissions in
the next 10 years. The 1994 Congress was unable to pass any form of an
energy tax. Any federal law that addresses this issue will most likely
take ~a form similar to the Clean Air Act, giving utilities some flexibiUty
in how to comply.

The company's renewable activities aim at testing the cost-effectiveness
of technologies that offer environmental benefits. This goal is behind
its activities in geothermal (the Blundell plant operating in Utah),
wind (the Foote Creek plant planned in Wyoming and the Columbia
Hills plant planned in Washington), and solar (the Solar II test project
operating in California and four photovoltaic projects in PacifiCorp's
service territory). The company is willing to pay a small premium
over the cost of gas-fired alternatives, generally less than 10 percent, for
renewable projects. The exact amount would depend on the project:
its potential to provide valuable information and its non-price
attributes.

PacifiCorp began its Green Corps program in 1993. It offers a way for
employee groups to develop and implement environmental projects
in their communities. Through the program, employees design
projects and apply for company resources to carry them out. The
employees work side-by-side with community groups to acMeve the
improvements. Each year, PadfiCorp provides contributions to 30 local
environmental projects that employees create and nominate for the
funding. The total allocation to Green Corp is $60,000 a year.
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RAMPP-4 Action Plan Summary

RAMPP-4 includes a new action plan for PacifiCorp for 1996, 1997, and
1998. These actions are intended to position the company to provide
low-cost electric service to customers given a range of future load,
resource, and market uncertainties. Chapter 6 provides a full
description of the RAMPP-4 action plan.

Demand-Side Resources:

Achieve 23 MWa of installed cost-effective savings by 1996; 25 MWa
by 1997; and 28 MWa by 1998.

Peaking:

Evaluate alternative ways to meet peaking needs and pursue
opportunities that meet system needs cost-effectively. PacifiCorp
needs no new winter peaking resources until 2003. However, the
system may need summer peaking resources beginning in 2002.

Gas-Fired Resources:

Evaluate alternative ways to meet baseload needs and pursue
opportunities that meet system needs cost-effectively. FacifiCorp
does not need new baseload resources until 2003 or later.

Preparing for the Future:

Continue to implement cost effective system improvements to the
generation, transmission and distribution systems.

Pursue low-cost activities that will increase the company's
knowledge about renewable resources.

Continue to evaluate clean coal technologies, including IGCC and
fluidized bed for their ability to meet resource needs at low cost and
in an environmentally friendly way.

Seek and pursue cost-effective resource acquisition opportunities
that meet the future needs of the company.
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Continue to be a low-cost provider and a successful competitor in
the marketplace.

Continue to improve the RAMPP process and work to modify IRF
to be a more effective tool.

Organization of the Report

This document reflects the order of activities involved in preparing
RAMPF-4. Chapter 2 discusses the regulatory requirements for
RAMPP-4. Chapter 3 updates the modeling and input assumptions
from RAMPP-3. Modeling results in Chapter 4 demonstrate how the
company would manage an efficient balance of resources to meet
customers' future electric service needs under alternative futures.
Chapter 5 discusses the company's performance on the RAMPP-3
action plan. Chapter 6 discuss the RAMFP-4 action plan. An index
after Chapter 6 provides page references for various issues or topics in

the report. The Technical Appendices includes more detailed
information on the input assumptions and analyses. Copies of the
Technical Appendices are available by calling (503) 464-5620.
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Chapter 2: Regulatory Requirements

This chapter reviews the integrated resource planning (IRP) guidelines
as established by state regulatory Commissions. It also lists the
requirements for RAMPP-4 from the RAMPP-3 acknowledgment
reviews by the Washington, Oregon, Utah, and Montana Commissions
and the company's response to each requirement. The chapter
concludes with a discussion of how IRP could evolve as the industry
and regulation change.

IRF Regulatory Requirements

This report, along with the Technical Appendix, complies with
regulatory commission requirements for integrated resource plarming
in" Idaho', Montana, Oregon, Utah, and Washington. Guidelines
established in those states require the company to:

. Examine a range of forecasts for electricity demand and
incorporate other uncertainties in the analysis;

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

. Assess supply and demand alternatives in a consistent manner;

. Assess possible impacts on external costs in evaluating resource
alternatives;

. The goal should be least cost to the utility and its customers
consistent with the long-run public interest;

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

. Prepare the plan with substantial public involvement.

The RAMPP process at PacifiCorp involves several departments. They
include Integrated Resource Planning, Transmission and Resource
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Planning, Demand-Side Policy and Strategy, Power Supply, Generation
Engineering, Fuels, Load Forecasting, Financial Planning, Regulation,
Govermnent Affairs, Distribution and Transmission Engineering, and
Wholesale Marketing and Sales. These departments confer with other
departments in the company when they need additional information.
Key people from these departments meet regularly in an internal
RAMPP task force. The task force members discuss work progress,
issues, and agenda items for the meetings of the RAMPP Advisory
Group (RAG).

Public Advisory Process

The public advisory process mainly occurs through meetings of the
RAMPP Advisory Group (RAG). The group includes representatives
from public agencies and private organizations. In RAMFP-4 the RAG
identified issues, suggested changes or additions to input assumptions,
and submitted comments on the draft report. Over several meetings,
RAG participants helped develop and modify the RAMPP-4 study plan.
PacifiCorp considers the public group's role to be one of providing
advice and counsel on the planning process, rather than collaborating
for a consensus on the actual plan. Some parties would prefer a
collaborative process, and expressed this preference at RAG meetings.
However, the company wants its senior management to make resource
planning decisions.

PacifiCorp began using a public advisory group during the
development of RAMPP-1 (in 1988 and 1989). The company re-
convened that group for RAMPP-2 (in 1990, 1991 and 1992), for
RAMPP-3 (in 1992, 1993 and 1994), and for RAMPP-4 (in 1994 and 1995).
Oregon and Washington public agencies and customer groups began
sending representatives during RAMPP-1. Utah public agencies and
customer groups began sending representatives to the group during
RAMPP-2. Idaho, Montana, and Wyoming agencies began sending
representatives during RAMPP-3.

Participants in the RAMPP-4 Advisory Group included public agency
staff, private groups, and customer representatives. Following is a list
of the groups and individuals represented:
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Bonneville Power Administration

California Energy (geothermal developer)
Calpine Energy (geothermal developer)
Chevron (industrial customer)
Community Energy Project (representing residential customers)
Drazen-Brubaker (representing industrial customers)
Exxon

Idaho Public Utilities Commission
Industrial Customers of Northwest Utilities
Kenetech Wind Power (wind developer)
Land and Water Foundation of the Rockies
Montana Department of Natural Resources and Conservation
Montana Public Service Commission
Northwest Nahiral Gas Company
Northwest Power Planning Council
Paul Olson (representing residential customers)
Oregon Department of Energy
Oregon Public Utilities Commission
OSU Extension Service (representing residential customers)
Portland General Electric
Utah Association of Industrial Energy Users
Utah Committee of Consumer Services

Utah Department of Natural Resources
Utah Division of Public Utilities
Utah Public Service Commission

Washington Office of Attorney General
Washington State Energy Office
Washington Utilities and Transportation Commission
Wyoming Public Service Commission
Zond Wind Power (wind developer)

RAG participants reviewed RAMPP-4 inputs and analyses at 13 all-day
meetings and six technical subgroup meetings before the company
issued Fts draft report. The RAMPP-4 process began with three two-day
meetings to allow enough time to address issues that arose during
RAMPP-3. The company brought in outside speakers with a variety of
perspectives. The August 4-5, 1994 meetings focused on strategic
planning and competition. The August 25-26, 1994 meetings focused
on DSM and renewables (wind and geothermal). On October 6-7, 1994
the group focused on renewables (solar and issues involving all
renewable technologies), externalities, and IRP implementation. In
addition to the 13 RAG meetings, the company held five technical
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subgroup meetings on the afternoon before regular RAG meetings
fronn November 1994 to May 1995. These meetings addressed DSM
input assumptions and modeling. PacifiCorp led a tour of its control
center and dispatch fadlities on the day before the June 23, 1995, RAG
meeting. Following is a list of the RAMPP-4 RAG meetings:

August 4, 1994 9:30 am - 3:00 pm
August 5, 1994 9:30 am - 3:00 pm
August 25, 1994 9:30 am - 3:00 pm
August 26, 1994 9:30 am - 3:00 pm
October 6, 1994 9:30 am - 3:00 pm
October 7, 1994 9:30 am - 3:00 pm
November 3, 1994 1:30 pm - 4:00 pm
November 4, 1994 9:30 am - 3:00 pm
December 8, 1994 1:30 pm - 4:00 pm
December 9, 1994 9:30 am - 3:00 pm
February 2, 1995 1:30 pm - 4:00 pm
Febmary 3, 1995 9:30 am - 3:00 pm
March 16, 1995 1:30 pm - 4:00 pm
March 17, 1995 9:30 am - 3:00 pm
May 4, 1995 1:30 pm - 4:00 pm
May 5, 1995 9:30 am - 3:00 pm
June 22, 1995 1:30 pm - 4:30 pm
June 23, 1995 9:30 am - 3:00 pm
September 22, 1995 9:30 am - 3:00 pm

Technical subgroup

Technical subgroup

Technical subgroup

Technical subgroup

Technical subgroup

Visit to Control Center

Requirements for RAMPF-4 From RAMPF-3 Acknowledgment
Reviews

Acknowledgment reviews of RAMPP-3 occurred from May 1994, when
the report was issued, through May 1995. Four commissions provided
responses to the company in the following order: Oregon,
Washington, Utah, and Montana. This discussion describes the specific
recommendations from each Commission, and the company s
response to each recommendation.
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Oregon

Recommendations from the Public Utility Commission of Oregon
Order No. 94-206, December 22, 1994:

1) "In future plans the company should explain more clearly and
explicitly how the results of its model runs are translated into
individual Action Plan items."

Response: Chapter Six identifies the steps PacifiCorp took to develop
its RAMPF-4 action plan. It also explains how the company used the
modeling results to derive each of the items in the action plan.

2) "The company should not apply a strict cost-effectiveness test to
renewable acquisitions, but should include consideration of
possible future internalization of externalities, fuel price risk,
and the benefits of resource diversity.'

Response: PacifiCorp did not apply a strict cost-effectiveness test to
renewable acquisitions. The company considered future risk of
emission taxes^ fuel price risk, and the benefits of resource diversity.
However, these other factors would have to be weighted very heavily
for renewables to become an attractive choice: renewable capital costs
would have to drop by 65 percent for these resources to be cost-effective
compared to gas-fired resources.

3) "In RAMPP-4 Padfic should discuss thoroughly the effect of the
company's wholesale marketing strategies on its supply-side
resource acquisition targets.'

Response: The company's overall strategy is to buy low-cost supply-
side resources and sell them at a higher price on the wholesale market
to reduce total system costs. The company does not acquire supply-side
resources simply for wholesale sales; rather, wholesale sales give the
company more flexibility in timing its resource acquisitions. For
example, if the company has an opportunity to acquire a cost-effective
resource sooner than needed to meet retail loads, it can do so and sell
any surplus on the wholesale market.

4) "We expect that the RAMFP-4 model will more accurately assess
the need for peaking resource additions to meet both winter and
summer requirements.'



RAMPF-4 PacifiCorp
Pa e 26

Chapter 2: Regulatory Reqmrements

Response: The modeling used in RAMPP-3 recognized only winter
peaking requirements. The model vendors changed the code for
RAMPP-4 so that the model could recognize both winter and summer
peaking requirements.

5) "Pacific and its advisory group should explicitly and thoroughly
evaluate hookup fees early in RAMPP-4 and include its
conclusions in the RAMPP-4 report."

Response: Charging a fee to new customers would have little or no
impact on the modeling results. An unreasonably high hookup fee
would cause some price-sensitive customers to self-generate or meet
their energy needs in other ways that would reduce the company's load
growth. RAMPP-4 indudes a case with reduced load growth. That case
incorporated the probable impact of a hookup fee.

Changes Agreed to by PacifiCorp, from the Public Utilities Commission
of Oregon Staff Final Recommendation (incorporated by reference in
the Order discussed above):

1) Staff recommendation #4: "Provide evaluation and siting
shidies for new clean coal technologies such as gasification early
in RAMPP-4."

Response: The company conducted an in-depth study on clean coal
technologies, especially integrated gasification combined cycle (IGCC),
and presented the study to the advisory group in December 1994.
Because RAMPP-4 shows that gas-fired resources are now more cost-
effective than coal-fired resources, the company has not pursued coal
plant siting studies other than evaluating Hunter 4 as a potential site
for a new coal-fired plant.

2) Staff recommendation #9: "Include in the RAMPP-4 report a
discussion of the stahis of any ongoing and prospective resource
acquisitions, including any potential contingencies such as
litigation, delays, fuel supply problems, etc. The report should
also discuss existing or pending legislation that may impact
system planning."
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Response: The company is involved in current discussions or
negotiations with developers on several projects: the KFP, QF
developers and independent developers.

PacifiCorp issued an RFP in December 1994 and received bids in April.
Follow-up information from the top two candidates shows that only
one bid is lower than avoided cost prices. The company is proceeding
with a more detailed financial analysis and comparison of the top bid
with other, non-RFP options available. The next step is further
discussions with the lowest bidder, but only if the project compares
favorably in light of all market conditions.

PacifiCorp is in discussionswith several QF and other independent
developers. At any point in time, the company is reviewing proposals
from several developers. This process typically involves seeking
additional information from the more developed proposals.

In addition, the company briefs the RAG when it is considering
resource acquisitions. Examples include PadfiCorp Senior Vice
President Dennis Steinberg's briefing on Hermiston and Principal
Engineer Jim Lacey's briefing on turbine upgrades.

3) Staff recommendation #10: "Explore whether the Integrated
Planning Model (IFM) can be improved to optimize for DSR
acquisition levels and timing.

Response: The modeling in RAMPF-4 allowed the model to select the
amount and timing of DSM; thus it optimized for DSM acquisition
levels and timing.

4) Staff recommendation #11: "Resolve model discrepancies early
in RAMPP-4, such as occurred in the model results for certain
accelerated and high DSR cases in RAMPP-3.'

Response: The company has not found any model discrepancies in
RAMPP-4.

5) Staff recommendation #12: "Incorporate the results of the UM-
551 cost effectiveness docket in RAMPP-4, both in the
determination of cost effectiveness limits and in the
development of measure and program costs.'
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Response: The company used UM-551 standards in developing its cost-
effectiveness criteria for use in RAMPP-4.

6) Staff recommendation #13: "Pacific should provide the
Coinmission a report assessing fuel switching."

Response: The company provided a fuel switching report to the
Commission in April 1995.

Washington

Recommendations from Washington Utilities and Transportation
Commission letter in Docket No. UE-940500, February 15, 1995:

1) "RAMPP-4 should include more integration of transmission
planning with resource planning."

Response: RAMPP-4 has integrated transmission planning with the
resource selection process in six ways: (1) It identifies loads and
resources by geographic area that reflects the company's existing
transmission paths and constraints among those specific geograpUc
areas. (2) The model inputs reflect how transmission capacities vary by
season and time of day. (3) The model inputs include nomograms
(simultaneous transfer limitations on two transmission paths) that
link more than two geographic areas. (4) All supply-side resource costs
include the costs to interconnect the new resource to the backbone

transmission system. These costs vary by resource and by geographic
area. (5) Two sensitivities in RAMPP-4 increased the capacities of two
key transmission paths to determine whether greater capacity on those
lines would affect resource choices. (6) The model can choose to
"move" a resource from one geographic area to another, at a cost. This
frees up space on that transmission path. One of the RAMPP-4
sensitivities altered the cost of the geographic conversion in two
geograpMc areas so that the model selected this option.

In addition, the company is carefully monitoring the FERC Notice of
Proposed Rulemaking (NOPR) and FERC's intent to achieve
comparability of transmission costs and services for all users of the
transmission lines. As PacifiCorp better understands the implications
of these marketplace changes, the RAMPP-5 process can incorporate
them.
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2) "RAMPP-4 should further refine consideration of environmental
impacts and avoid misinterpreting such impacts when using
comparative scenario analyses.

Response: RAMPP-4 included three sensitivity cases using
environmental adders. The company was careful in comparing results
from those cases to avoid any double counting or misinterpretation.

3) "RA.MPP-4 should use a supply curve analysis for coal fuel
supply costs that recognizes the relationship between demand
and price."

Response: RAMPP-4 used a supply curve analysis for coal fuel supply
costs.

4) "RAMPP-4 should include an in-depth and detailed analysis of
integrated gasification combined cycle technology.

Response: The company conducted a detailed analysis of integrated
gasification combined cycle technology in^ 1994. The company
presented that report to the advisory group in December 1994.

5) "RAMPF-4 should modify the modeling procedures to recognize
the practical size of resource and consider the full range of direct
and opportunity costs associated with resource 'lumps' and the
timing of their acquisition.'

Response: The model code does not allow the addition of selected
resources in 'lumps. ' However, to respond to this request, one of the
sensitivities in RAMPP-4 forced company-identified resource additions
to occur in "lumpy" sizes.

6) "RAMPP-4 should address the positioning and framework
under which the company could take advantage of wholesale
opportunities to lower cost for itself and its ratepayers.'

Response: All of the base and sensitivity cases included. assumP,tio^s
about the wholesale market, including sensitivities that altered^ the
assumed price of non-firm power on the wholesale market _These
cases'pro^ided information about the impact of the wholesale market
on retail customer prices.
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7) "RAMPP-4 should clarify the relationship between the resource
planning process and corporate decision making and objectives."

Response: The RAMPP-4 report includes a section on the company's
perception of the future, which affects both corporate decision making
and resource planning. Corporate decision making for resource
acquisitions, whether they are owned resources or purchased power,
begins with a review of needs as identified in RAMPP. Based on needs
as identified in the most recent RAMPP action plan, the company
reviews opportunities as they occur. That review first confirms that
the opportunity is consistent with the RAMPP action plan; then the
company compares the cost of an opportunity with the cost of similar
resources in the last RAMPP analysis, with the most recent avoided
costs, and with other opportunities then available.

8) "RA.MPP-4 should include a demonstration that clearly shows
that the action plan is supported by the extensive resource
analyses performed."

Response: Chapter 6 identifies the steps the company used to develop
its action plan, and how each of the items in the action plan relates to
the modeling results.

9) "RAMPP-4 should include a demonstration that clearly shows
that consideration of identified costs and risks are equitably
evaluated from the joint perspective of the utility and its
ratepayers."

Response: PacifiCorp first considers the impact of any resource
decision on retail prices. The company also considers the impact on
earnings. The balancing of these concerns occurs as management
makes its decisions on the action plan and on any investment decision.
The action plan for RAMPP-4 did not require a trade-off between price
and earnings impacts, which can occur with decisions about DSM
levels in the action plan. The selected amount of DSM came from a
case that lowered DSM costs by 15 percent to reflect the regional credit
and a 5 percent credit for avoided transmission and distribution
investments. This level of DSM caused no more price iinpact than the
base case amount that used actual DSM costs.
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Utah

Recommendations from Utah Public Service Commission Order in
Docket No. 94-2035-05, March 7, 1995:

1) "RAMPP-4 should include sensitivity analysis for critical
assumptions.'

Response: RAMPP-4 induded cases that tested critical assumptions on
load growth, gas prices, external costs and non-firm wholesale prices.

2) "RAMPF-4 should include transparency between model results
and action plan.

Response: Chapter Six identifies the steps the company used to
develop its action plan, and how each of the three key items in the
action plan relate to the modeling results.

3) "RAMPP-4 should integrate results of transmission studies
using GE MAPS and Multisym into the IRF process.'

Response: Multisym is a production costing model, ̂ ot a resource
selection model. Therefore, Multisym's utility for RAMPP planning is
limited to benchmarking shidies. 'Before RAMPF-4 modeling began,
the company conducted studies to compare RAMPP results to
Multisym results. Both models use very similar data inputs, andthe
company updates those inputs for both models simultaneously. These
studies allowed the analysts to identify data inconsistencies and
problems, and correct them before RAMPF-4 modelinS be8an-^GE
MAPS data development has never been completed; therefore there
are no formal studies to use for comparison. When MAPS studies are
complete, the company will use them for comparison and
benchmarking with RAMPP modeling.

4) "RAMFP-4 should provide a suitable risk analysis to better
explain why the action plan differs from least cost principles and
to "quantify'the benefits and costs of such deviation.'

Response: The FIAMPP-4 action plan follows least cost prmciples
PacYfiCorp's management adopted action plan targets that are
consistent with model selections based on least cost principles. In
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addition, the Results Chapter contains a risk analysis section addressing
risks to customer prices.

5) "RAMPP-4 should investigate the 'growth is good' conclusion of
RAMPP-3, run the cases necessary to substantiate and evaluate
this conclusion."

Response: The RAMPP-4 analyses confirmed that higher levels of load
growth do not lead to higher customer prices. The company does not
interpret this as "growth is good;" i.e., that the company should pursue
higher load growth because it leads to lower customer prices. Instead,
the company believes the results indicate that higher levels of load
growth can be managed without causing higher customer prices.

6) "RAMFP-4 should include an independent review of the IPM
model."

Response: Resource Management International (RMI) conducted an
independent review of the IPM model. RMI presented that study to
the public advisory group in December 1994.

7) "RAMPP-4 should review assumptions regarding the wholesale
markets, test the sensitivity of least cost outcomes to these
assumptions."

Response: RA.MPP-4 included sensitivity cases to test alternative levels
of non-firm prices on the wholesale market. The study plan included
non-firm price sensitivities for the base case, for cases that added new
resources to the system too early (overbuilding cases), and for cases that
did not add resources when needed (underbuilding cases).

8) "RAMPP-4 should analyze potential impacts on the IRP process
brought about by a competitive restructuring of the electric
industry "

Response: If competition increases PacifiCorp's customer base, the
results would be similar to the medium-high load growth case
included in RAMPP-4. If competition decreases PacifiCorp's customer
base, the results would be similar to the medium-low load growth case
included in RAMPP-4. In addition, the model inputs incorporated
lower non-firm energy prices that have resulted from increased
competition.
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Montana

Recommendations from Montana Public Service Commission Order
in Docket No. 94.4. 19, Order No. 5839, May 5, 1995

1) "RA.MPP-4 should correct the RAMPP-3 deficiency: the plan
acquires demand-side resources based, in part, on consideration
of lost revenues.'

Response: Consideration of lost revenues did not affect the amount of
DSM in the RAMPF-4 action plan.

2) "RAMPP-4 should correct the FLA.MPP-3 deficiency: the plan
purportedly focuses on acquiring resources in a manner which
limits rate impacts rather than in a manner which minimizes
total costs."

Response: Consideration of rate impacts did not alter the amount of
DSM in the RAMPP-4 action plan.

3) "RAMPP-4 should correct the RAMPP-3 deficiency: the
company acquires significant resources without subjecting those
resources to the full measure of RAMPP-3 analyses.'

Response: It is not true that the company acquires significant jesources
without subjecting those resources to the full measure of RAMPP-3
analyses. All of the company's resource acquisitions since 1992 have
been consistent with the' relevant RAMPP action plans. Chapter 5
begins with a discussion of tUs issue. For example, if the action plan
cafls for acquisition of peaking resources, the company may acquire
those resources through a purchase power contract. _If the purchased

power price is lower than the price anticipated in the RAMPP analyses,
the company believes that is consistent with the action plan.

4) "RAMFP-4 should correct the RAMPP-3 deficiency: the plan
inadequately documents the criteria and judgment used by
management in developing the action plan and inadequately
links the transition from RAMPP-3 to the action plan.'
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Response: Chapter 6 identifies the steps the company used to develop
its action plan, and how each of the three key items in the action plan
relates to the modeling results.

5) "RAMPP-4 should correct the RAMPP-3 deficiency: the plan
inadequately incorporates transmission costs as they relate to
evaluating alternative resource options."

Response: RAMPP-4 has integrated transmission planning with the
resource selection process in six ways: (1) It identifies loads and
resources by geographic area that reflects the company's existing
transmission paths and constraints among those specific geograpUc
areas. (2) The model inputs reflect how transmission capacities vary by
season and time of day. (3) The model inputs include nomograms
(simultaneous transfer limitations on two transmission paths) that
link more than two geographic areas. (4) All supply-side resource costs
include the costs to interconnect the new resource to the backbone

transmission system. These costs vary by resource and by geographic
area. (5) Two sensitivities in RAMPP-4 increased the capacities of two
key transmission paths to determine whether greater capacity on those
lines would affect resource choices. (6) The model can choose to
'move" a resource from one geographic area to another, at a cost. TUs
frees up space on that transmission path. One of the RAMPP-4
sensitivities alters the cost of resources in two key geographic areas so
that the model selects this option.

In addition, the company is carefully monitoring the FERC Notice of
Proposed Rulemaking (NOPR) and FERC's intent to achieve
comparability of transmission costs and services for all users of the
transmission lines. Comparability means outside utilities would
receive the same terms and services as the utility that owns the lines.
As PacifiCorp better understands the implications of these marketplace
changes, the company will incorporate them into RAMPP-5.

Evolution of the IRP Process

Integrated Resource Planning will evolve as the industry changes. IRP
under state regulatory commission oversight is consistent with a
monopolistic industry; however, it is not consistent with a competitive
one. As the electric utility industry evolves to a more competitive
marketplace, the need for planning under commission oversight
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decreases. In a competitive environment, the market acts as an
oversight agency, assuring that those who plan effectively and meet
customer needs get to stay in the game. Others do not survive the
competitive arena.

PacifiCorp anticipates that IRP could change in several ways. First, IRP
makes sense for the non-competitive, regulated part of the business
(retail customers who do not have competitive choices), but not for the
competitive part (retail customers who do have competitive choices,
and wholesale customers). However, the way in which IKP could
change depends partly on how much of the business remains subject to
regulation. IRP can be tailored to the segment of the business that
remains regulated.

For example, if extensive restructuring occurs and retail customers
have access to competitive suppliers, or if the industry or a company is
functionally disaggregated (with generation, transmission and
distribution becoming separate businesses), then IRP can focus on the
need to provide retail service efficiently and at low cost to the utility s
non-competitive customers. IRP would review the balance between
demand-side and supply-side services, the balance between short-term
and long-term agreements with its suppliers, the balance between
peaking and baseload contracts, and the balance between price impacts
and benefits.

PacifiCorp believes the meaning of the term "least cost" should be
broader to reflect changing market realities. The interpretation of least
cost by state utility commissions has led to an expectation that the
utility will plan primarUy for lowest total resource cost (TRC). TRC
includes utility cost, customer costs for DSM, and non-energy benefits
of DSM. Using a TRC standard for planning leads to higher levels of
DSM and higher customer prices than a focus on utility costs and retail
prices. Focusing on TRC does not adequately reflect the reality of
customer choice in a competitive marketplace. Customers make their
decisions based on perceived costs and benefits to their own lives and
businesses. Broadening the definition of "least cost" to incorporate
customers' price concerns will increase the usefulness of IRP to both
the utility and regulators. IRP needs the flexibility to consider other
measures that may, in the future, reflect the marketplace.

Similarly, focusing on average customer bills does not adequately
reflect the reality of customer choice. Although DSM activity may
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lower average customer bills, non-participating customers may see no
benefit. In fact, their bills may go up. Non-participating customers
may have made their energy use efficient several years ago. DSM may
be a service that customers value, but that value is most apparent in
the year in which it actually reduces a customer's bills. At that point,
the only way to further reduce their bills is through lower prices.

Increasing competition will create a need to keep competitive
information confidential. The IRP process currently requires open
disclosure of company plans and strategies. In a competitive market,
some of this information must remain confidential. As competition
increases, IRP requirements will need to balance the need for adequate
regulatory review of company resource planning with the utilities'
need to keep proprietary information confidential. The company has
not determined how best to handle this issue.

PacifiCorp would like to help make the IRP process less static. One way
is to focus on a shorter time horizon and a greater recognition of the
increasing importance of short-term conditions. Current IRP assumes
that existing customers will remain on the regulated utility's system for
10 and 20 years. Assuming customers stay on the system, the higher
initial prices caused by DSM and the system investment in DSM will be
balanced by benefits that occur 10 and 20 years out. However, in a
competitive marketplace, customers may not stay on the utility's
system that long; thus, the system may never receive those long-term
benefits.

Another way to make the IKP process less static is to incorporate more
flexibility in IRP action plans. When utilities built and owned their
own power plants with long lead times, they could evaluate those
acquisitions years ahead of decision-making. Now utilities rely on
resource availability in a fast-changing, open market with very short
lead times. Utilities cannot commit to specific resource decisions years
ahead of need, because future opportunities are both uncertain and
ever-changing. Action plans should use language that identifies a
need, such as a range of baseload requirements over a specified time
period. It should then be the responsibility of the utility to evaluate
specific opportunities as they arise and explain any decisions to its
public advisory group on a timely basis.

PacifiCorp believes that a comprehensive discussion of these issues
will help all of the affected parties arrive at solutions that will enable
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IRP to be increasingly useful to both utilities and their regulators. At
this time, the company is not recommending that the IKP codes,
standards, and rules be changed in each state. The issues raised above
are issues of transition. When and if regulation and company
structure change, the issues will also change. As the industry changes,
the company anticipates that IRP will evolve to meet the changing
needs of regulators, customers, and the utilities.
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Chapters: Input Update

PacifiCorp has a number of resource alternatives for meeting future
electricity needs. They include the existing system, new demand-side
alternatives, and new supply-side resources. This chapter describes
these alternatives. It discusses the fuel cost assumptions that are a key
part of the total cost of new supply-side resources.

The company made two significant, and other less significant,
modelmg "changes for RAMPP-4 and updated all of the major modeling
input assumptions. The inputs included system transmission
constraints; load forecasts; the existing system, including firm
purchases and sales; gas prices; coal prices; new resource costs for both
the demand-side and supply-side; transmission system costs; reserve
margin requirements; the discount rate and inflation. The chapter
concludes with a section that identifies the changes that have occurred
in inputs since the company finalized the modeling inputs in early
1995.

The Model

The Integrated Planning Model (IPM) is a capacity expansion, linear
programming model that minimizes the present value of total
resource costs. The results from IPM then pass to the financial model,
which calculates total resource cost and its average levelized
mills/kWh, and total utiUty cost and its average levelized mills/kWh.
The modeling uses a 20-year plaiuung horizon. However, the model
incorporates the impact of end effects when selecting new resources
because each case includes an additional 30 years to recognize the
financial benefits of investments made in the last few years of the
planning period.

To keep model run times manageable, the company required the
model to select new resources for only 14 of the years in the 50-year
period. Those 14 years were: each year for the first eight years (1996
through 2003), and the years 2005, 2008, 2011, 2015, 2024, and 2038.
However, the model calculated utility costs for every calendar year,
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using the resource choices from the nearest selection year to calculate
production costs.

Model Changes Since RAMPP-3

PacifiCorp acquired the rights to use the IPM model from ICF
Resources, Inc. for RAMPP-3, and continued that licensing agreement
for RAMPF-4. During both planning cycles ICF Resources made code
changes to improve the model's ability to reflect PadfiCorp's system.
PacifiCorp made two major and several minor modeling changes for
RAMPP-4. The list below identifies all of the changes made in the IPM
model itself and in the company's treatment of various modeling
issues. The discussion following describes the two major changes,
listed first.

* The model can recognize both winter and summer peak
requirements. In RAMPP-3 the model could recognize only
winter peak requirements.

. The model can select the amount of DSM that is optimal for
each case. In RAMPP-4 the model did not select the amount of

DSM that was optimal for each case.

. The model can dispatch down existing coal plants to zero
capacity. In RAMPP-3 the model could only dispatch them
down to 40 percent or more of their capacity (depending on the
particular coal plant).

. ICF corrected problems with the objective functions that were
identified in RAMPP-3.

. ICF corrected some small errors occurring in the calculation of
total costs for non-firm purchases and sales in non-run years.

* For the first time in RA.MPP-4, PacifiCorp used the plant
geographic conversion code to test the cost-effectiveness of
adding new transmission capacity. This is case #57.

. PacifiCorp offered the Gadsby conversion option to the model in
RAMPP-4. This is part of the portfolio, discussed in the previous
chapter. It was not part of the portfolio in RAMPP-3.
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. Three cases tested alternative treatments of end effects in the
model. These are cases #65, #66 and #67. RAMPP-3 did not
include cases that tested alternative treatments of end effects.

. The treatment of wind resoiu-ces was changed in RAMFP-4. The
following discussion explains these changes.

The primary change for modeling in RAMPP-4 was the addition of a
summer peaking requirement. In RAMPP-3 the model added
resources to meet a reserve requirement for the winter peak. In
RAMFP-4 the model added resources if the system (including the
existing system and new resources added to that point) was insufficient
to meet the reserve requirement in either the winter or summer
season. Although PadfiCorp's winter peak for the retail load remains
Ngher, the summer peak dominates resource needs because the system
has more winter-peaking resources. This is not a matter of retail load
versus wholesale load. * The winter peak of retail load becomes a
summer peaking need only if both wholesale sales and wholesale
purchases are considered. The company has significant wholesale
winter peak purchases that help meet the winter peak need. The
company does not have a comparable amount of summer peak
purchases to meet the summer peak need. Thus, in the modeling,
slimmer peak needs drove resource additions.

The other major modeling change implemented for RAMPP-4 is the
way of offering DSM resources to the model, and the way the model
selects new DSM resources. RAMPF-3 hard-wired the amount of DSM
for each case (i. e., the model did not select the amount of DSM)._ In
RAMPP-4 the model did select the amount of DSM in each case. This
approach provided more information on the amount of DSM that was
cost effecdve under various assumptions.

RAMPP-4 divided each DSM program into bundles of measures,
grouped by cost. Each program had from one to. four bundles- The
model could select the bundles one at a time, moving from the lowest
cost to the Ugher cost bundles, and stopping when it reached a^more
expensive bundle that was not a cost effective choice. prevlously the
company has-dealt with DSM on a program-by-program basis' so that
the'entire program had to be cost'effective. ^ The bundle approach
allows for selection of only those groups of measures within each
program that are cost effective.
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RAMPP-3 modeled wind using IPM's hydro modeling techniques in
order to circumvent a computer code problem. The model vendors
corrected the computer code problem before RAMPP-4 began, allowing
the company to model wind as a renewable resource in RAMPP-4.

Major Input Assumption Changes Since RAMPP-3

Following are the major changes in input assumptions for RAMPP-4,
with references to the sections in this chapter where they are discussed.
Other changes merely involved updating data (such as the details of
supply-side costs) which had no significant effect on the results.

. RAMPP-4 included updated assumptions about some of the
transmission limits between geograpUc areas. See "Geographic
Areas and Transmission Limits."

* The new load forecasts for RAMPP-4 tended to be lower than
RAMPP-3, primarily in Wyoming. The other areas showed little
change since RAMPF-3. See "Load Forecasts."

. RAMPP-4 analyzed three load forecasts instead of five, as in
RAMPP-3. See "Load Forecasts."

. Lower native load resulted from the sale of PadfiCorp's
Northern Idaho service territory. See "Load Forecasts."

. In RAMPP-4, Hermiston was part of the existing system for all of
the cases; in RAMPP-3 it was in only one sensitivity. See
"Existing System."

. Turbine upgrades at some of the existing coal-fired units will
increase system capacity by about 150 MW. RAMFP-3 did not
include the turbine upgrades. See "Existing System."

. Updated firm wholesale contracts altered the existing system
slighUy. See "Existing System."

. The updated gas price and escalation rates in RAMPP-4 were
lower than the gas assumptions used in RAMPP-3. See "Gas
Prices."
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A supply curve provided three different levels of costs for new
coal-fired resources in Utah. RAMPP-3 included a second coal
price as a sensitivity. See "Coal Prices."

RAMPP-3 used costs for a new coal-fired plant in Utah that were
an average of costs for a new unit at Hunter and a new unit at a
generic site. RAMPP-4 specified costs for Hunter separately. See
"Supply-Side Resources."

RAMPP-4 included a summer peak purchase option through
2002. RAMFP-3 included no purchases in the portfolio. See
"Supply-Side Resources."

RAMPP-4 included separate wind resource costs for firm and
non-firm power. RAMPP-3 did not break out wind resources by
firm and non-firm. See "Supply-Side Resources."

The total amount of wind resource available was less for
RAMPP-4 than it was for RAMPP-3. See "Supply-Side
Resources."

RAMPP-4 included another peaking option - compressed air
storage that was not part of the RAMPP-3 portfolio. See "Supply-
Side Resources."

For RAMPP-4, the transmission costs for connecting each
potential new resource to the local grid better reflect preferences
to minimize costs for resource location. See "Transmission
Costs."

RAMPP-4 had lower non-finn market prices than did RAMPP-3
and no geographic price differences in the non-firm market
prices whereas RAMPP-3 included geographic price differences
in non-firm prices. See "Non-firm Prices."

The association between non-firm market prices and gas prices
was an 80 percent correlation in RAMPP-4 instead of a 100
percent correlation in RAMPP-3. See "Non-firm Prices.'
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RAMPP-4 included larger potential non-firm purchase capacities
than RAMFP-3, reflecting greater market competition. There
was no change to potential non-firm sales capacities. See "Non-
firm Prices."

The planning reserve margin used in RAMPP-3 was 15 percent;
the company lowered it to 12 percent in RAMPP-4. See "Reserve
Requirements."

RAMPP-4 used a slightly lower cost of capital than RAMPP-3 and
a slightly lower inflation rate.

RAMPP-4 included no solar resources in the portfolio because
RAMPP-3 showed that their costs were too high for them to be
selected under any of the sensitivities.

Geographic Areas and Transmission Limits

PacifiCorp has enough transmission capacity in each geographic area it
serves to meet local load requirements. However, transmission
constraints limit the transfer of power between areas. The constraints
are particularly evident between the western and eastern parts of
PacifiCorp's system. The model used in RAMPP-4 respects these
transmission consta'aints between geographic areas. It dispatches new
and existing resources and adds additional generating resources so that
power flows between areas stay within these limits.

In time there will be a need for transmission improvements within
each of the load areas; however, those improvements will be of smaller
sizes and costs. The financial model included in its five-year plan of
costs an amount that covers these smaller transmission and sub-
transmission investments. The model does not assume that the

company will invest in major transmission investments that add to
the transfer capability between areas.

The model first looks to existing resources witUn a geograpUc area to
meet load needs, then available resources from other areas that can
move over the existing transmission network. It then adds resources
in a manner that respects the transfer limits. Since the Integrated
Planning Model (IPM) is a linear programming model, it looks at all of
these factors, and all of the inputs, simultaneously. For example, if the
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system needs more resources for the Oregon-Washington-Califorrua
(OWC) area, and the transmission paths from other areas into OWC
are being fully used already, it will add resources in the OWC area,
even if less expensive resources are available in another area.

Map 3-1 shows the geographic areas used in the modeling process. It
includes three load and resource areas (OWC - Oregon, Washington,
and California; UTA -- Utah; and WYO - Wyoming). The OWC area
includes loads in Oregon, WasNngton, Montana and California and
the following resources: the Centralia and Colstrip coal-fired plants,
the Hermiston and James River cogeneration plants, the PacifiCorp
and mid-Columbia hydro resources, the BPA peaking contract, and
other purchased power contracts. UTA includes loads in Utah,
southern Idaho and southwestern Wyoming, and these resources: the
Carbon, Huntington, Hunter and Naughton coal-fired plants; the
Blundell geothermal plant; the Gadsby gas-fired plant; the Little
Mountain" Cogeneration plant; Utah hydro; and purchased power
contracts. The WYO area includes loads in the eastern Wyoming
service area, the Dave Johnston and Wyodak coal-fired plants and
some purchased power.

The three other geographic areas are Bridger (BRI), which is a resource-
only area; Desert Southwest (DSW), another resource area; and
California (CAL), a market-driven area that offers opporhinities to both
buy and sell power.

BRI includes the Jim Bridger coal-fired plant. The model recognizes
that the plant's location and nearby transmission connections with
Idaho Power impose constraints on the system. In the DSW and CAL
areas, the model considers how the company buys and sells secondary
non-firm power to minimize costs. DSW includes the Cholla, Craig
and Hayden thermal plants and power sales contracts in the Desert
Southwest, including the Colorado market. CAL represents the
purchase and sale of power between PacifiCorp and California and
Nevada utilities.

Map 3-1 shows the transmission paths among the six regions. Transfer
constraints involve either the official published transfer capabilities
recognized by the Western System Coordinating Council (WSCC), or
the level of contract rights PadfiCorp has secured from other utilities.
For each transmission path, the map shows the transfer constraints in
both directions. The constraints differ by direction because of their
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Geo r hi Ar and Transf r
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Transfer Capabilities (MW) are Pacificorp's inter-regional wuiter transfer
capabilities utilized for RAMPP-4 Studies.

(1) 602 MW modeled as 260MW off-peak capability in selected studies.
(2) Subject to change depending on final Non-Federal-Participation allocation

or long term contract discussions.
(3) Subject to change depending on final South to North Pacific Intertie rating.
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is limited to the capability of the BRI to OWC path.

rih N3.01 Geographic Areas 11/07/95 8:25AM



RAMPP-4 PacifiCorp Chapters: Input Update
Pa e 47

^

placement relative to the movement of power on other paths in the
grid, and the location of loads along the paths. Usually a path with a
large load at the sending end has a larger capability than one with a
large load at the receiving end. The map may be confusing in tUs
regard, because the capabilities shown are only PacifiCorp's contract
rights and do not reflect total path capability.

The primary transmission changes for RAMPP-4 included modified
path'limits'for four paths. The BRI to UTA path was 815 MVV^ in
RAMPP-3; in RAMPF-4 it was changed to 665 MW in 1997. The
decrease is due to a new 150 MW wheeling contract with Arizona
Public Service. This change may force a corresponding decrease in
non-firm wholesale business. The UTA to DSW path decreased from
720 MW in 1996 in RAMPP-3 to 530 MW in 1997 in RAMPP-4. The
decrease is due to the new 150 MW wheeling contract with Arizona
Public Service and a 40 MW re-ratmg of the entire path capability. The
date of the change in the path rating increase from 1996 to 1997
represents a new probable completion date for the Glen
Canyon/Navajo integration project. In RAMPP'3'theDswtou7

was/425)MW; in-RAMPP-4 it was reduced to 390 MW in 1996 due
.

to-a-35 I^Vi<contract with UAMPS. The CAL to OWC path was 525
MW in RAMFP-3; it increased to 602 MW in RAMPP-4. The increase
resulted from an agreement with the Bonneville Power
Administration (BPA) that allowed PacifiCorp to increase its share of
the line. TMs change will allow the company to increase its non-firm
wholesale business by the same amount where cost-effective.

Load Forecasts

The first step in the RAMPP planning cycle is the load forecasts. The
RAMPP-4 forecasts needed to cover the period 1996-2015. In order to
efficiently produce the RAMPP-4 forecasts, the company started with
the RAMPP-3 forecasts rather than with basic economic and
demographic data. The company also decided to analyze only three
forecasts in RAMFP-4 - the medium-low, medium, and medium-high
- rather than five load forecasts as in RAMPP-3. RAMPP-3 showed
that the low forecast required no new resources in the first 10 years of
the planning period, and nothing has occurred that would change that
result. RAMPP-3 also showed that the high load forecast required the
same pattern of resource additions as the medium-high forecast, only
sooner. Again, nothing has occurred to change that pattern. Therefore,
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the company decided that three load forecasts would be sufficient for
RAMPP-4. PacifiCorp completed the RAMPP-3 load forecasts in the fall
of 1993, just one year before beginning work on the RAMPP-4 forecasts.

PacifiCorp first developed a baseline forecast for RAMPP-4 and
compared it to the RAMPP-3 medium forecast. The baseline included
the company's 1993 temperature adjusted sales, nine months of historic
temperature-adjusted data for 1994, and the company's most recent
forecast for 1995 and 1996. For the total company, the baseline varies
only slightly from the RAMPP-3 medium forecast for most of the years
in the 20-year planning period. The baseline was slightly less than the
RAMPP-3 medium forecast in 1995 and 1996. However there are some

differences for certain geographic areas, which required additional
analysis.

Slight differences from the medium forecast would not be unusual and
would not warrant a major revision in the forecast. The Montana
baseline for RAMPP-4 tracked closely with the RAMPP-3 medium
forecast. The Oregon, California and Utah baselines for RAMPP-4 fell
between the RAMFP-3 medium-low and medium-Ngh forecasts. The
WasNngton and southern Idaho baseline forecasts were only slightly
outside the range of the RAMPP-3 medium-low and medium-high
forecasts. This was partly because Southern Idaho had abnormally high
irrigation sales in 1994. In eastern and western Wyoming the RAMPP-
4 baselines were significantly different from the RAMPP-3 medium
forecast. In western Wyoming, the "blow-down" (reduction in
planned operations) at the natural gas fields occurred earlier than
forecasted in RA.MPP-3, resulting in lower loads there. At the same
time, growth in the industrial sector in eastern Wyoming has been
slower than expected.

The company considered three alternative ways to update the forecasts:

1) Update the load forecasts for eastern and western Wyoming
only.

2) Update the load forecasts for eastern and western Wyoming, as
well as Washington and Idaho

3) Update the load forecasts for all areas except Montana.
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None of the approaches called for updating the Montana load forecast,
because the baseline in Montana tracked so closely with the medium
RAMPP-3 forecast.

PacifiCorp tested each of these approaches. First, the company applied
the RAMPP-3 medium case growth rates to the 1996 baseline forecast to
develop a new medium forecast for RAMPP-4. The next step was to
apply'the spread between the RAMPP-3 medium forecast and the
RAMPP-3 medium-low forecast to the new RAMPP-4 medium
forecast. This developed a new RAMPP-4 medium-low forecast. The
company used the same process to develop a new RAMPP-4 medium-
high forecast. In western Wyoming, the earlier-than-expected blow-
down made this methodology inadequate. Load changes in that area
reqi iired new forecasts.

Since RAMPP-4 was to be an update to RAMPP-3, the company decided
that it needed to identify where conditions had changed significantly in
ways that would change forecast conditions. First the company
reviewed the forecast with actual conditions to that point in time, and
to changes in the outlook for the future that were then apparent. That
review "was presented at an early public advisory group meeting.
However to further review the impact of selecting one alternative over
another, the company also determined what the three different
methods would forecast for the year 2013. Table 3-2 shows the results
of this review. The difference in the forecasted value between RAMPP-
3 and RAMPP-4 for the same load growth level was very small,
especially considering the overall range covered by all the forecasts
scenarios. Since all three ways of updating the forecasts produced
nearly identical results, the company chose to use the one that-wonld
require the least-resources: alternative 1. This was the fastesrm^thod-
and would supply results quicker; this would allow all parties more
time to review the modeling results and develop the action plan.
Performing the additibnal work necessary for the other alternatives
would not have made A significant difference in the forecasts.

'i\S. <:^^iJ^, , . . . . .
The company did not seriously ccitasider the alternative of developing
completely new forecasts. The time available under the RAMPP-4
schedule did not allow it. And, a review of economic conditions and
forecast performance indicated that performing the work necessary to
develop completely new forecasts would not result in significantly
different forecast growth rates for RAMPP-4. The company included in

.}^
,, ^^.^'M



Difference between the RAMPP-3 Medium Forecast

and Three Alternative RAMPP-4 Forecasts in (2013) in MWa

Table 3-2
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â
t"
3-

jaa N3. 02 Dilf R-3 Sates Forecast 11/9/95 7:42 AM



RAMPP-4 PadfiCorp Chapters: Input Update
Pa e 51

its updating process the significant changes that would have made any
difference in a new forecast. Those changes occurred in Wyoming.

Therefore, the RAMPF-4 forecasts use the RAMPP-3 forecasts for
Oregon, Washington, Montana, California, southern Idaho, and Utah.
The RAMPP-4 forecasts, however, used lower forecasts for eastern and
western Wyoming. Since the RAMPP-3 forecasts only. went^to 2013;
and RAMPP-4 extends to 2015, the company extrapolated the RAMPP-3
forecasts for two years to 2015.

The relationship between sales, energy (including lossesj|^and peaks
calculated in RAMPF-3 remained the same for RAMPP-4. The
company modified the final load forecasts for three other changes.

1) DSM implemented in 1994 and 1995 lowered the load forecast for
1.996, the first forecast year for RAMPP-4. The company
subtracted the amount of DSM expected by the end of 1995 from
each of the RAMPP-4 load forecasts.

2) The company sold its northern Idaho distribution assets and
service territory in 1995 to The Washington Water _Power
(TWWP). The sale lowered the total company load by 55 MW
and the company's total number of customers by 9,800.
PacifiCorp has no generating resources in northern Idaho, nor
does it have any direct transmission access. It had been buying
power to serve the load from WWP. PacifiCorp was anticipating
significant future price increases due to erosion of the BPA
residential exchange credit and higher wheeling costs. These
price increases would jeopardize PacifiCorp's commitment to
providing superior value to shareholders by being a low-cost
producer. Therefore, the company decided to sell its northern
Idaho service area.

3) RAMPP-3 assumed the company would continue to make retail
sales for resale to Cheyenne Light & Power, and Montana-Dakota
Utilities (MDU) throughout the forecast period. The^ company
now believes the Cheyenne sale will continue but the MDU sale
will end in 1996-97 when the current conta-act expi res.



Difference Between RAMPP-3 and RAMPP-4

Medium Forecasts in MWa

Table 3-3
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Key Forecast Information
Total System

Table 3-4

Ener

Avg. Total Avg.
Annual Total MWa Annual Annual
Growth MWa Added Average Growth

Rate at by MWa Rate
Forecast % 2005 2005 Added %

Medium Low 0.95% 5,596 503 50 1.06%

Medium 1.99% 6,463 1, 154 115 2.07%

Medium High 3.00% 7,438 1,902 190 2.93%

Winter Peaks Summer Peaks
Total Avg. Total

Total MW Annual Annual Total MW Annual
MW Added Average Growth MW Added Average
at by MW Rate at by MW

2005 2005 Added % 2005 2005 Added

7, 597 779 78

8,807 1,691 169

10, 117 2,708 271
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Table 3-3 shows the difference between the RAMPP-3 and RAMPP-4

medium forecasts for key years in the study period. It identifies how
much of the difference is due to each of five factors: DSM

implemented in 1994-1995, sale of the northern Idaho service territory,
loss of sales to Wyoming resale customers, lower oil and gas loads in
western Wyoming, and lower Trona loads in eastern Wyoming.

Table 3-4 shows key information for the load forecasts for the first 10
years of the study period. It shows the growth rate for energy, winter
peak and summer peak over the forecast period, the total energy in
MWa at the end of 2005, and the annual summer and winter peak MW
in 2005. The growth rates are about 1 percent for medium-low, 2
percent for medium, and 3 percent for medium-high. The average
annual MW added in the medium case, 169 MW, is lower than in
RAMPP-3, when it was 185 MW a year.

Finally, the company evaluated whether the changes in the load
forecast would have any effect on the forecast of DSM availability. The
changes in the RAMPP-4 load forecast were in the industrial sector in
Wyoming. RAMPP-3 assumed no DSM activity in Wyoming's
industrial sector. Therefore, changes in the load forecast would have
no effect on DSM availability.

Graph 3-5 shows the three forecasts for RAMPP-4 for energy, winter
peaks, and summer peaks. The range of total load growth in the
forecasts by 2005 is about 2,500 MW and by 2015 is about 4,500 MW. The
company believes this spread is sufficiently broad to capture the likely
range of resource needs.

The net effect of the load changes on the system between RAMPP-3 and
RAMPP-4 was to decrease the company's system load by 536 MW by the
year 2005. This greatly reduced the need for new resources in RAMPP-
4, compared to RAMPP-3. Graph 3-6 shows the difference in the
RAMPP-4 forecasts compared to the RAMPP-3 forecasts for the winter
peak load (the table shows winter peak because the winter peak for
PacifiCorp's retail load remains higher than its summer peak through
the planning period).

When considering the company's wholesale transactions, which
indudes both purchases and sales, the summer peak is higher than the
winter peak. That is because the company has made more winter peak
purchases than summer peak purchases, providing more winter
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Forecasted Winter Peak Load (MW)

Graph 3-6
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Annual Peak Capacity (MW)
Table 3-07

1996 1997 1998 1222 2C2fl am 2002 2BS2 ZfliE 2008 2IU1 2B15

Native Load
Winter 7J69
DSM Programs (30)

Winter Native Load 7^39

Summer 7^69

DSM Programs (36)
Summer Native Loa 7^33

Winter less Summer 306

7,631

(62)
7^69

7316

(77)
7,240

329

7,736

(97)
7,639

7,457

(121)
7^36

302

7,894

(133)
7,761

7^23

(166)
7,457

304

8,085

(170)
7,915

7, 860

(213)
7,647

268

8^79
(207)

8,072

7,995

(260)
7,735

337

8,478

(243)
8,235

S.207

(307)
7,901

334

8,694
(280)

8,414

8,413

(354)
8,059

354

9,104 9,732

(352) (461)
8,752 9,271

8^07

(446)
8361

391

9373

(584)
8,789

482

10,344 11,085
(563) (681)

9,781 10^96

10,034 10,782
(711) (864)

9^23 9,916

458 480

Native Load with Net Wholesale TransaStieDS
Winter 7^69 7,631 7,736 7,894
Firm Sales 1,463 1,463 1,463 1363
Firm Purchases (963) (825) (830) (824)
DSM Programs (36) (77) (121) (166)
Winter Net System 8^)33 8,193 8J48 8^67

Summer

Firm Sales

Firm Purchases

DSM Programs
Summer Net System

Winter less Summer

7^69 7^16 7,457 7^23
1,785 1,900 1,900 1^75
(8(») (758) (658) (638)
(30) (62) (97) (133)

8^15 8^96 8,602 8,727

8,085
1,313

(799)
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peaking resources for the system. Table 3-7 first shows the native load
(retail) for winter and summer forecasted amounts, and the difference.
Winter is larger than summer each year of the forecast. It then shows
the forecasted amounts with wholesale sales and purchases added, and
the difference. Now summer is larger than winter each year. The
bottom of the page shows the same information in graph form.

The company will also need to develop load forecasts for the FERC for
estimating available transmission capacity (ATC). The company will
compute ATC based on its most current load forecasts. These will
probably use the same process that produced the RAMPP load forecasts,
but will be updated as needed so that the ATC reflects current best
information and analysis.

Existing System

PacifiCorp's existing system for meeting retail load requirements
includes existing power plants, turbine upgrades, and firm purchase
and sale contracts.

Existing Power Plants

The company currently meets its energy requirements with about 82
percent coal generation, 5 percent company-owned hydro, and 11
percent power purchases. About 65 percent of the company's capacity
comes from company-owned thermal generating plants, 10 percent
from hydro generation, and 25 percent from power purchases (mainly
hydro-based).

PacifiCorp has worked hard to maintain a low-cost system. PacifiCorp
owns half the total production capacity of the 10 lowest-cost coal-fired
power plants in the western United States. In 1994 the company's
average production expenses were 37 percent below the national
average: $12.37 per MWh at PacifiCorp versus $19.67 nationally. Eight
of the 10 coal-fired plants operated by PacifiCorp set new production
records in 1994. PacifiCorp's equivalent availability - the amount of
tune a plant is available to produce at full load - was 90 percent in 1994,
one of the highest ratings in the country. Tables 3-8, 3-9, and 3-10 show
the current system resources to meet surruner peaking, winter peaking,
and energy needs. The bottom of each table shows the regional
distribution of the company's resources.
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Table 3-8

APS New CTs

Carbon 1,2

CentraUa 1,2

Cholla 4

Colstrip 3,4
Craig 1,2
Dave Johnston 1,2,3
Gadsby 1,2,3
Hayden 1,2
Hermiston

Hunter 1,2,3

Huntington 1,2
James River

Jim Bridger 1, 2,3,4
Little Mountain

Naughton 1, 2,3
Wyodak

Total Thermal

Mid-Collimbia

Hydro Pacific
Hydro Utah
Blundell Geothermal

Wind

Total Renewables

Purchased Power

BPA Purchase

Q. F. Contracts

T&D Efficiencies

1996
0

175
636
390
144

165
772
235

78
0

1042
855

52
1388

14
675
256

6877

417
882
50
23

0

1997
0

175
636
401
144

165
772
235

78
492

1112
867

52
1396

14
675
256

7470

417
882

50
23
44

1998
150
175
636
401
144
165
772
235

78
492

1112

867
52

1404
14

675
256

7628

417
882

50
23
44

1999

150
175
636
401
144

165
780
235

78
492

1112

867
52

1412

14
675
262

7650

417
882

50
23
44

!000

150
175
636
401
144
165
780
235

78
492

1112
867

52
1420

14
675
262

7658

417
882

50
23
44

2001
150
175
636
401
144

165
780
235

78
492

1112
877

52
1420

14
675
262

7668

417
882
50
23
44

2002

150
175
636
401
144
165
780
235

78
492

1112
877
52

1420
14

675
262

7668

417
882

50
23
44

2BIB
150
175
636
401
144
165
780
235

78
492

1112
877

52
1420

14
675
262

7668

417
882

50
23
44

200°

150

175
636
401
144

165
780
235

78
492

1112
877

52
1420

14
675
262

7668

320
882

50
23
44

2008

150
175
636
401

144

165
780
235

78
492

1112
877

52
1420

14
675
262

7668

194
882

50
23
44

2011

150
175
636

401

144

165
780
235

78
492

1112

877
52

1420

14
675
262

7668

28
882

50
23
44

1372 1416 1416 1416 1416 1416 1416 1416 1319 1192 1026

2015
150
175
636
401

144

165
780
235

78
492

1112
877

52
1420

14
675
262

7668

0

882
50
23
44

998

841 703

1115 1112
122 122
20 27

708 702

1112 1110
122 122
34 41

677 651
1105 1105
122 122
48 55

646 639 197 147 147 147
1104 1104 1100 1100 1100 1100
122 122 122 122 122 122
62 66 74 86 98 102

Total Resources 10347 10850 11019 11041 11026 11016 11018 11015 10479 10314 10160 10137

Resources By Region

OR CA WA (OWC) 4012 4386 4339 4336 4316 4299 4304 4304 3770 3652 3495 3471
Utah 3186 3271 3223 3225 3228 3240 3242 3244 3247 3250 3253 3254
Wyoming 1128 1153 1159 1173 1168 1163 1158 1153 1148 1098 1098 1098
Desert SW 633 644 894 894 894 894 894 894 894 894 894 894
Bndger 1388 1396 1404 1412 1420 1420 1420 1420 1420 1420 1420 1420
Total 10347 10850 11019 11041 11026 11016 11018 11015 10479 10314 10160 10137

Ijh N3. 08/9/10 Existing system Win
11/9/95 7:29 AM
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Summer Capacity of the Existing System (MW)
^.,1

1<1>I

APS New CTs

Carbon 1,2

CentraUa 1,2

Cholla 4

- Colstrip 3,4
-Craigl,2

Dave Johnston 1,2,3
Gadsby 1,2,3
Hayden 1,2
Hermiston

Hunter 1,2,3

' Huntmgton 1,2
James River

Jim Bridger 1,2,3,4
Little Mountain

Naughton 1,2,3
w "1 - Wyodak

Total Thennal

f'M

li^

Table 3-9

1996
0

175
636
390
144
165
772
235

78
0

1042
855

52
1388

0

675
256

6863

1997
0

175
636
401
144
165
772
235

78
434

1112
867

52
1396

0

675
256

7398

199S

150
175
636
401
144
165
772

235
78

434
1112
867

52
1404

0

675
256

7556

1999
150
175
636

401
144
165
780
235

78
434

1112
867

52
1412

0

675
262

7578

2000
150
175
636
401
144

165
780
235

78
434

1112
867

52
1420

0

675
262

7586

2031
150
175
636
401
144

165
780
235

78
434

1112
877

52
1420

0

675
262

7596

2002

150
175
636
401
144
165
780
235

78
434

1112
877

52
1420

0

675
262

7596

2003

150
175
636
401
144

165
780
235

78
434

1112
877

52
1420

0

675
262

7596

2005

150
175
636

401

144
165
780
235

78
434

1112
877

52
1420

0

675
262

7596

2008
150
175
636
401
144
165
780
235

78
434

1112
877

52
1420

0

675
262

7596

2011

150
175
636
401
144

165
780
235

78
434

1112
877

52
1420

0

675
262

7596

2015

150
175
636
401
144
165
780

235

78
434

1112
877

52
1420

0

675
262

7596

Mid-Columbia 400 400 400 400 400 400 400 400 307 186 29 0

Hydro Pacific 922 922 922 922 922 922 922 922 922 922 922 922
Hydro Utah 90 90 90 90 90 90 90 90 90 90 90 90
BlundeU Geothermal 23 23 23 23 23 23 23 23 23 23 23 23
Wind 10 10 10 10 10 10 10 10 10 10 10 10

Total Renewables 1445 1445 1445 1445 1445 1445 1445 1445 1352 1231 1074 1045

Purchased Power

BFA Purchase

Q.F. Contracts

T&D Efficiencies

Total Resources

687 635 536 516 509 485 478 457 302 302 252 219
1112 1112 1110 1105 1105 1104 1104 1100 1100 1100 1100 1100

122 122 122 122 122 122 122 122 122 122 122 122
20 27 34 41 48 55 62 66 74 86 98 102

10248 10739 10802 10806 10815 10807 10807 10786 10546 10437 10242 10183

Resources By Region

OR CA WA (OWC) 3759 4147 4093 4073 4077 4061 4063 4046 3808 3696 3498 3438
Utah 3384 3469 3421 3423 3426 3438 3440 3442 3445 3448 3451 3452

Wyoming 1084 1084 1090 1104 1099 1094 1089 1084 1079 1079 1079 1079
Desert SW 633 644 794 794 794 794 794 794 794 794 794 794

Bridger 1388 1396 1404 1412 1420 1420 1420 1420 1420 1420 1420 1420
Total 10248 10739 10802 10806 10815 10807 10807 10786 10546 10437 10242 10183

Ijh N3. 08/9/10 Existing system Sum 11/9/95 7:30 AM
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Table 3-10

1996 1997 1998

APSNewCTs 0 0 26
Carbon 1,2 159 155 159

Centralia 1,2 570 570 581

Cholla4 299 261 292

ColstTip3, 4 124 124 124
Craigl, 2 137 137 137
Dave Johnston 1, 2,3 693 686 685

Gadsby 1,2,3 94 94 94
Haydenl,2 63 63 63
Hermiston 113 438 438

Hunter 1,2^ 906 947 961

Huntingtonl, 2 755 766 751
James River 51 51 51
Jim Bridger 1,2,3,4 1217 1223 1244
Little Mountain 999

Naughton 1,2,3 579 569 566
Wyodak 229 248 220

Total Thermal 5999 6342 6399

1999

36
159
581

273
124
137

681

94

63
438
952
751

51
1250

9

568

254
6422

2000

43
161

581

313

124
137

697

94
63

438

956
766

51
1245

9

558
235

6471

ZSfll

63
159

576

303

124
137
692

94

63
438
959
770

51
1249

9

574
243

6504

2ilfl2

65
159

576

310
124
137
692

98
63

438
959
770

51
1249

9

579

243
6523

2003

45
159
576

312

124
137
692

143
63

437
959
770

51
1249

9

579
243

6548

2005

37
159
576
325
124
137

692
160

63
430
959
770

51
1249

9

579
243

6564

2008

56
159
576

346

124
137
692
165

63
429

959

770

51
1249

9

579
243

6608

mi
26

159

576

347

124
137
692

140

63
421
959
770

51

1249
9

579

243
6547

2015
1

159

576

355
124
137
692

109

63
411
959
770

51
1249

9

579
243

6489

Mid-CoIumbia

Hydro Padfic
Hydro Utah
Blundell Geothermal

Wind

Total Renewables

Purchased Power

BPA Purchase

Q.F. Contracts

T&D Efficiencies

Total Resources

255
498

55
22

6

836

255
498
55
22
14

844

435 382
311 310
122 122
14 19

255
498
55
22
14

844

351
310

122
25

255
498

55
22
14

844

342

307
122
30

255
498

55
22
14

844

332
307

122
35

255
498
55
22
14

844

323
307
122
40

255
498

55
22

14

844

320
307
122
45

255
498

55
22
14

844

317
307
122
48

255
498

55
22
14

844

277
305
122
54

174
498

55
22
14

763

260

305
122
62

70
498

55
22
14

660

32
498

55
22
14

622

256 236
305 305

122 122
71 74

7717 8019 8051 8068 8111 8140 8162 8186 8167 8121 7961 7848

Resources By Region

OR CA WA (OWC) 2345 2621 2616 2608 2603 2595 2599 2600 2557 2482 2373 2307

Utah

Wyoming

Desert SW

Bridger
Total Resources

2682 2722 2692 2689 2702 2724 2736 2782 2802 2809 2787 2756

975 9?2 969 999 992 993 990 986 983 966 966 966

499 461 531 522 569 579 589 569 575 616 587 569

1217 1223 1244 1250 1245 1249 1249 1249 1249 1249 1249 1249

7717 8019 8051 8068 8111 8140 8162 8186 8167 8121 7961 7848

Energy in MWa as dispatched by the IPM model in the Base Case (Case 1).

Ijh N3.08/9/10 Existing system Energy 11/9/95 7:30 AM



RAMPP-4 PacifiCorp
Pa e 62

Chapter 3: Input Update

RAMPF-4 includes system efficiency improvements as part of the
company's existing system because PacifiCorp plans to pursue them as
long as load growth remains within the medium-low to medium-high
range. If load growth were to suddenly decrease, the company would
re-evaluate its investments in a variety of areas, including efficiency
improvements. Before a decision to pursue any efficiency
improvement, the company does an updated analysis using the most
recent avoided costs to assure that the improvement is a cost-effective
capital expendihire.

The company currently plans to improve its thermal plants, hydro
plants, transmission system and distribution system. Capital
expendihires for ongoing refurbishment at the company's coal plants
range from $7 to $ll/kW. These costs are for modernization,
equipment improvements, and regulatory compliance. They are not
for upgrades to the capacity of particular units. This issue rose in
RAMPP-3, when some commenters asked how much capital the
company was spending on its existing coal plants, compared to the cost
of new resources. To respond to the question, the RAMPP-3 report
included this information. The company decided to include the
information again in the RAMPP-4 report. As with any system
improvement, the company assures that it can pass an avoided cost test
before cominitting the capital.

Annual capital refurbishment expenditures are $48 to $72 million for
the coal plants; divided by 6500 MW (the company's total coal installed
capacity) yields $7 to $ll/kW. If the company spent the same amount
(in real dollars) every year for a 35-year plant life, the present value
amount would be within a range of $110 to $175/kW. New resources
currently cost a minimum of $500/kW. Because the cost of extending
plant life is so low relative to new resource costs, RAMPP-4 includes
refurbishment and maintenance as part of known changes to the
existing system rather than as resource choices in the portfolio. The
company coordinates the timing of refurbishment work with other
maintenance work to minimize the total cost of the project.

Many of PacifiCorp's hydroelectric facilides are undergoing federal
relicensing. The company is collaborating with other interested parties
in this process to balance multiple interests. RAMPP-4 assumes the
company will be successful in its relicensing efforts. However, the
company recognizes that the success of relicensing will depend on any
costs and restrictions which FERC may impose. The company will
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examine whether such costs and restrictions make relicensing cost-
effective at the time. The RAMFP-3 report contains a more complete
discussion of relicensing.

The hydro modeling uses a 50-year average of water levels. The
reserve margin contribution is the average of monthly peak capacity
during the winter and summer seasons.

The company is in the process of a 40 MW upgrade to the Yale project
and a 6-MW upgrade to a Klamath River project. These upgrades
should improve the hydro efficiency by 5 to 10 percent on the upgraded
units. New runners are being installed on the Yale hydro units in
1995-96 to achieve higher capacity and efficiency. Similar changes are
being considered for other units. Hydroelectric plant upgrades require
a project-by-project engineering assessment of feasibility. The effect of
the upgrade can be offset by other factors. The company has identified a
number of potential upgrades on the Umpqua River, but most of them
would not increase expected output. Instead, they would merely
preserve the usability of that system given the expectation of more
limits on stream flow and reservoir drafting that would be
requirements of a new license.

Table 3-11 highlights the changes in the existing system from RAMPP-3
to RA.MPP-4. RAMPP-4 began with an existing system that was about
220 MW smaller, but ended the study period in 2015 with an existing
system about 400 MW larger. The increase resulted from the addition
of Hermiston to the existing system. Adding Hermiston was the
biggest change in assumptions about the existing system from RAMPP-
3 to RAMPP-4: it added 474 MW to the system.

Turbine Upgrades

PacifiCorp continues to look for ways to maximize use of the
company's assets. One opportunity involves improvements to steam
turbines' at the coal plants. Computer-assisted engineering and more
sophisticated manufacturing techniques can improve the efficiency of
the turbine blades on these steam turbines. Steam turbine
manufacturers are recognizing the potential to retrofit better blades
into existing steam turbines. The new blades can increase capacity and
reduce heat rate.



Difference in Existing System in 2005 (Winter Peaks in MW)
Between RAMPP-3 and RAMPP-4

Table 3-11

Turbine Upgrades RAMPP-3 RAMPP-4 Difference
Cholla4 390 401 11
Dave Johnston 1,2,3 772 780 8
Hunter 1,2,3 1,041 1, 112 71
Huntington 1,2 855 877 22
Jim Bridget 1,2,3,4 1,388 1,420 32
Wyodak 256 262 6

Total 4702 4852 150

Other Changes
Hermiston 492 492
Mid-Columbia 417 320 (97)
Wind 13 44 31

Misc. Changes 4,764 4,771 7
Total 5, 194 5,627 433
Total Chan es to the Existin S stem 9,896 10,479 583

Resources by Region RAMPP-3 RAMPP-4 Difference
OR CA WA (OWC) 3J60 3,770 410
Utah 3,144 3,247 103

Wyoming 1,122 1,148 26
Desert SW 882 894 12

Bridget 1,388 1,420 32
Total Chan es to the Existin S stem 9,896 10,479 583
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PacifiCorp is currently planning to implement cost-effective steam
turbine improvements at ten units at six plants: Hunter 3, Huntington
1 and 2, all four Bridger units, Wyodak, Dave Johnston 4, and Cholla 4.
RAMPP-3 did not include these upgrades because the technology only
recently became available from GE.

The Hunter 3 unit is one facility scheduled for upgrading. This will
enable it to perform at its original design condition, thus increasing the
current steam flow to the turbine. Additional improvements to the
steam turbine will also increase capacity. Together, these changes
should increase net output from the Hunter 3 unit by 70 MW.
Another effort will include a retrofit of the GE steam turbines at
several other units in the system. New advanced steam turbine blade
designs will increase capacity by about 79 MW. The combination is an
approximate 150 MW improvement in total plant capacity.
In'the mid-1980s, the company operated the Hunter 3 boiler at steam
production levels close to its design rate of 3,341,000 Jlb steam Per hour-
This resulted in substantial damage to the boiler. The company then
reduced boiler steam output by 10 percent to avoid further damage.
Subsequent litigation against the boiler manufacturer resulted in
damage awards to PacifiCorp. Negotiations with the boiler
manufacturer have identified modifications to the boiler that can
restore output to the original design capacity. The company expects to
implement these modifications as a part of the litigation settlement.

PacifiCorp discussed the improvements with the steam turbine
manufacturer (General Electric) to identify how to better use the
restored steam flow from the steam turbine modifications. The higher
steam flow can occur at pressures approximately 5 percent higher than
the normal design pressure of 2400 psig. The steam turbine can operate
more efficiently"at'these higher pressures with redesigned diaphragms
and nozzle blocks. GE recommended redesign of the turbine clearances
and replacing the turbine blades in the high and intermediate pressure
sections of the boiler.

Thanks to new computer modeling techniques, the Advanced ̂Aero
turbine blade design focuses more steam into the center of the blades.
This increases efficiency by reducing steam loss. The Advanced Aero
design can improve capacity by as" much as 2 Percent and ,imProv^
turbine cycle heat rate by a mimmum of 1.5 percent. For the Hunter 3
turbine the Advanced Aero portion of the capacity increase is
appVoximately 12 MW and the overall heat rate improvement is about



GE TURBINE UPGRADES

Table 3-12

Unit

Dave Johnson #4

Jim Bridger #1

Jim Bridger #2

JimBridger #3

Jim Bridger #4

Wyodak

Cholla #4

Hunter #3

Huntington #1

Huntington #2

Total

Net

RAMPP-3 Capacity
MW

(PacifiCorp Only)

330.0

346.8

346.8

346.8

346.8

256.0

390.0

395.0

420.0

425.0

3, 603.2

Net Proposed
RAMPP-4 Capacity

MW

(PacifiCorp Only)

338.0

354,8

354.8

354.8

354.8

262.4

401.0

465.0

432.0

435.0

3,752.6

MW Increase

from

Turbine Upgrades

8.0

8.0

8.0

8.0

8.0

6.4

11.0

70.0

12.0

10.0

149.4

1996
$/kW for

Turbine Upgrade

$613

$367

$367

$367

$367

$613

$450

$210

$412

$396

$49, 125,200

Year of

Turbuie Upgrade

1999

1999

1998

1997

2000

1999

1997

1997

1997

2001

1~3
pl
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Notes:

Hunter 3 upgrades include the capacity addition from overpressure operation

Aero Turbine upgrades are expected to improve turbine cycle heat rate by 1.5% except for Huntington 1 which is 1.7%
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200 btu/kWh. The restoration of the steam flow combined with
turbine nozzle block additions will add another 38 MW. Overpressure

will increase output by 20 MW. Overall the cost to provide
this added capacity at Hunter 3 of 70 MW (12 plus 38 plus 20) will be
approximately $210/kW in 1996 dollars.

The company also asked GE to provide information on the potential
advantages of retrofitting the Advanced Aero design steam turbine
blades on other large GE steam turbines in PadfiCorp's system. Table 3-
12 identifies the units planned for upgrade and the capacities before
and after these projected modifications. The upgrades will occur
during the next regularly scheduled overhaul for each indicated unit.

The cost-effectiveness of the upgrades varies because different units
have different capacities. The company considers generator capacity,
transformer capacity, and transmission availability in the final
implementation'decision. Although the cost of the turbine upgrade
approaches $400 to $600/kW in some cases, economic analysis still
tends to favors the upgrade since it increases capacity and energy with
little or no fuel expense.

Other steam turbine manufacturers are looking into the modification
of steam turbines with similar advanced designs. Some turbine
manufacturers are marketing replacement components for
competitors' machines as well as their own. The company will
continue to look to improvements in the existing steam plants as a
potential way to increase generation capacity

Firm Wholesale Contracts

As the company's existing firm wholesale sales and purchase contracts
expire, the'amount of power available for retail custonners chan8es-
RAMPP assumes that 'the parties do not renew existing contracts.
How'ever, one sensitivity in RAMPP-4 tested the impact of this
assumption by allowing all existing contracts to continuethrc>u8hthe
entire'planning period. Since publication of the RAMI'P-3 r_ePort'
FacifiCorp has signed contracts for several new long-term purchases
and sales. RAMPP-4 incorporates these new contracts, which include:

. The BPA Spring Exchange is effective June 1994, through May
2014. If Bonneville requests it, PacifiCorp will deliver up to
50,000 MWh during off-peak hours in March of each year, and
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1

Bonneville will return the same amount of energy during off-
peak hours from June 1 through July 15.

. The BPA Summer Exchange is effective for the same dates as the
BPA Spring Exchange. Under this arrangement Bonneville will
deliver to PacifiCorp up to 100,000 MWh per month each June
and July, and PacifiCorp will deliver to Bonneville the same
amount of energy in September, October, and November.

* The Washington Water Power (TWWP) Seasonal Exchange is
effective June 1994 through March 2009. TWWP will provide up
to 50 MW to PadfiCorp from June 16 through September 15 each
year. In exchange, PacifiCorp will provide up to 50 MW to
TWWP from December through February of the following year.

. TWWP Summer Purchase is effective June 16, 1994, through
September 15, 2003. From June 16 through September 15,
TWWP will provide 100 MW in 1994 and 1995 and 150 MW
from 1996 to 2003.

. The dark County PUD Interim Sale is effective from August
1995 through July 1998. PacifiCorp will deliver 100 MW during
this dme, and may terminate the agreement once the new dark
PUD combustion turbine project begins operating. The RAMPP-
4 modeling included the dark County PUD 100 MW interim
sale as 100 MW per year at 100 percent capacity factor for 1996
through 1998.

. The dark County PUD Storage and Integration Services
Agreement will take effect with the commercial operation date
of the PUD's combustion turbine project and continue through
the 10th anniversary of that date. PacifiCorp's services will
include dispatching, storage, marketing, spinning reserves, load
factoring, and load following. For example, PacifiCorp provides
peaking capacity to dark as part of the load factoring service; this
effectively doubles the capacity of their generation unit.

^\^ 1 ̂ I'V'i?
. The City of Redding Agreement is effective June" 1994 through

May 2014. PadfiCorp will provide 50 MW to Redding.

RAMPP-4 modeling did not include the dark Storage and Integration
agreement for two reasons. First, at the time RAMPP-4 modeling
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began the company had to freeze all the inputs so that it could achieve
consistency of assumptions across all of the cases. At that time, in early
1995, the agreement was in place but the parties had not worked out all
of the details. In fact, the parties are "still negotiating some of the
details. The company decided to wait until RAMPP-5 to model the
impact of this agreement, when it would have more time to
understand the implications. Second, PacifiCorp will be marketing
surpluses for dark, moving power off-peak to on-peak, and providing
other power management services, but the company will not be
providing power for~Clark loads. Thus, the only anticipated burden on
PacifiCorp's system will be some small amount of reserve
requirements, perhaps in the 10 to 20 MW range. RAMFF-5 will
include this adjustment to reserve margin requirements.

Over the first ten years of the planning period, the company's firm
wholesale purchases decline more than the firm wholesale sales. This
has Ae effect of increasing the need for new resources. As measured in
winter MW, the purchases decline from 963 MW in 1996 to 319 MW in
2005. for a loss of 644 MW of resources. Sales decline from 1,463 MW to
995'MW, for a decline of 468 MW. Thus, there is a net loss to the
system of 176 MW.

DSM Portfolio

FacifiCorp can also help customers use electricity more efficiently
through 'demand-side management (DSM). Integrated^^resource
plannmg considers DSM as well as supply-side resources (SSR).
Total resource cost (TRC) is one measure of the cost of DSM and SSR
It is the measure required by IRP regulatory rules. For supply-side, TRC
is the same as utility cost. However, for demand-side it is different
For demand-side, TRC includes the cost to customers and reduces total

cost fornon-energy benefits. For example, DSM can result in
fowTr operating costs or reduced maintenance costs. These reductions
do'not'm'fact "reduce the cost of DSM for the utility; however, TRC
calculations require that for modeling, DSM costs are reduced by the
value of the non-energy benefits.
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There are three key components in the preparation of DSM data for
RAMPP-4:

1) Introduction of resource bundles (groups of DSM measures that
have sinular levels of cost).

2) Updates to the penetration rates for each resource bundle.

3) Updates to the total resource costs for each resource bundle.

Resource Bundles

In RAMPP-3, each case included a fixed amount of DSM. PadfiCorp
abandoned this approach for RAMPP-4 and replaced it with a resource
bundle approach. This allowed the model to select the amount of DSM
that was cost effective in each case. The idea was to offer to the model

groups of DSM measures that could compete in cost with supply-side
resources. The model could then select the optimum level of DSM.

For DSM purposes PacifiCorp divides its customers into lost-
opportunity markets and discretionary markets. The company created
a total of 57 bundles as inputs to the IPM model. The Appendix
provides additional information about the DSM process for RAMPP-4.

The lost-opportunity markets include commercial new construction
and residential new construction. In these markets PacifiCorp's policy
has been to acquire all cost-effective DSM at the time of construction, to
avoid losing one-time opportunities. The company first screened the
savings in each sub-market, such as offices, retail, grocery, etc., using
different cost-effectiveness thresholds. By testing alternative bundle
groupings, the company determined that using 35 mills/kWh as a
bundle cut-off for the FinAnswer 12000 program and 40 mills/kWh for
the Energy FinAnswer maximized the amount of measures and the
amount of savings that the IPM model would select. For example, the
company made sure that the average TRC cost for the second or tMrd
bundle was just below the TRC cost of the competitive supply-side
resource. This guaranteed that when the system needed additional
resources, the model would select all DSM bundles at or below that
TRC level.



DSM Penetration Rates

MARKET

Commercial New Construction (D

Commercial Retrofit

Industrial

Irrigation

Residential Programs-Existing Stock
Compact Huorescent & water saving measures

Residential Programs-New & Replacement
Res. appliance-New-CFL & water saving measures
Res. appIiance-SERP (2)
Res. appliance-H. axis Washers (2)

Table 3-13

1996

75%
4%
4%
2%

4%

30%
5%
1%

1997

85%
4%
4%
2%

4%

40%
6%
2%

d) Percent of annaul new construction

(2) Percent of annual replacement. Includes stock replacement and new additions.

1998

85%
4%
4%
2%

4%

50%
6%
3%

2000

85%
4%
4%
2%

4%

75%
7%
5%

2005

85%
4%
4%
2%

4%

75%
10%
10%

2010

85%
4%
4%
2%

4%

75%
12%
15%
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Total Resource Cost for DSM Bundles

Table 3-14

Market and Bundle Descriptions

Residential Existing Appliance Market
Bundle 1- Water savings measures
Bundle 2- Compact FL measure

Residential Weatherization Market

Home comfort (Bundle 1)
Low income + bidding (Bundle 2)
SGC retro (Bundle 3)

Residential New Construction Market

Residential New Appliance Market
Water saving and CFL measures
SEKP refrigerators
Horizontal Axis Washing machine

Commercial New Construction Market
FinAnswer- 40 mill cut off

EF 12, 000- 35 miU cut off

Commercial Retrofit market

Bundle 1, 0-25 cut off

Bundle 2, 25-27
Bundle 3, 27-29
Bundle 4, 29-40

Industrial Market

Bundle 1, 13 miU cut off

Bundle 2, 21 mill cut off

Bundle 3, 23 mUl cut off

Bundle 4, 27 mUl cutoff

Irrigation Market
RE -lential Water heater Load Control

Administration

Cost levelized

Mills/kWh

7

10
15

Total
Resource

Cost

MiUs/kWh

-15
16

83
51
53

22

-16
7

-107

25
25

25
30
31
39

13
21
24
25

38
9

Program
LIFE
Years

15
7

23
19
23

45

15
19
12

30
30

30
30
30
30

15
15
15
15

15
20

PV 50 yr
life Cycle
$/mwh

IPMin ut

0

522

1451
883
922

388

0

116
0

427
436

439
527
545
682

238
367
424
451

597
289

]aa N3. 14 Total Resource Cost - 11/9/95 7:58 AM
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Discretionary markets include commercial and residential retrofits. In
these markets the timing and level of DSM activity can vary. The
company created from two to four bundles for each market
(commercial and residential) after establishing a lower and upper limit
for cost-effectiveness for each bundle. As with the lost-opportunity
markets, the company first screened the savings in each sub-market
and tested alternative bundle groupings to arrive at bundles that
maximized the amount of measures and the amount of savings that
the model would select. Table 3-14 shows the cost-effectiveness limit
for each bundle in the discretionary markets.

Fenetr tion Rates

Penetration rate is the assumed percentage of total DSM savings
available that could be captured each year. For example, if the total
available amount of savings from a particular bundle has a penetration
rate of 4 percent, then after 25 years the model would have selected the
entire amount. Table 3-13 shows the penetration rates used in
RAMPF-4 for each program. The data inputs assumed that the lost-
opportunity programs reach a mature penetration rate of 75 to 85
percent of their potential market by the fifth year of the program. The
discretionary programs had an annual penetration rate of 4 percent.

The penetration rate input into the model for each bundle was key to
the amount of DSM selected in each year. The DSM technical subgroup
of the RAMPP advisory group worked closely with the company to
explore alternative ramp rates and their impact on the amount of DSM
selected by the model. A higher ramp rate resulted in less DSM
selected in the early years, and a delay of some programs for a few years.
TNs is because the higher penetration rate would allow the model to
reach the desired total penetration quickly. A lower penetration rate
resulted in the model selecting the program earlier, because it takes
longer to reach the desired penetration. Thus, lower penetration rates
can result in a fuller menu of programs in the early years. The RAG
technical group and the company agreed that it was more desirable to
have a complete menu of programs operating from the beginning of
the planning period. Therefore, both groups recommended a lower
ramp rate to achieve a broader range of programs in the early years.
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Total Resource Costs

Total resource costs include the cost of the measures in each bundle

and program administration costs, adjusted for the assumed life of the
measure. Table 3-14 shows the administration cost, total resource cost,
and 50-year present value of life cycle cost.

The company's RA.MPP-4 assumptions regarding customers' level of
co-funding of the incremental cost of the measures were the same as in
RAMPP-3. The RAMPP-3 assumption was that after 1998, customers
will pay half of the measure cost for the commercial and industrial
retrofit projects.

One of the cominents on the RAMPP-4 draft requested a clarification of
the company's treatment of industrial DSM. From a practical program
implementation viewpoint, it is PacifiCorp's standard practice to
recoinmend and fund the most-efficient and cost-effective measures.

For new facilities, the company finances the incremental cost (the
difference between the cost of what the customer wants to do and the

cost of the most-efficient cost-effective industry standard). For existing
facilities the company recommends to the customers the measures that
would bring them from their current practice to a most-efficient
industrial standard. From a modeling perspective, the concept of lost-
opportunity can be appropriate for industrial facilities. However, the
forecasting model used in estimating the consumption levels from the
industrial sector does not separate new from existing facilities. The
DSM modeling of energy efficient technologies does not separate
savings into new and existing equipment. Very few industarial facilities
are built within the company's service territory each year. Most new
operations are expansions of existing or modification of current
processes. As a result, in the RAMPP-3 and RAMPP-4 modeling for
industrial sectors there are no distinction made for new facilities and

existing fadlities.

Gas Prices

The gas price assumptions used in RAMPP-4 included a starting price,
escalation rates for the 20-year study period, and other costs for specific
sites.
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Long Term Growth Rates for Natural Gas
Well Head Gas Pricing
RAMPP-3 and RAMPP-4

Graph 3-15
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To develop the starting price, the company examined the futures
market for 1995 and the basis differential (price difference in gas
available at Henry Hub, Louisiana and gas available in the Rocky
Mountain area) at the end of December 1994. The NYMEX futures
prices at Henry Hub for 1995 averaged $1.72/MMbtu, based on the
markets closing on December 27, 1994. On December 27, 1994, a
telephone solicitation for a 1995 basis differential in Rocky Mountain
markets resulted in a market value of $0.32/MMbtu. Subtracting the
basis differential from the NYMEX price ($1.72 less $0.32) yielded
$1.40/MMbtu as the 1995 starting price for natural gas in RAMPP-4.
This represents the expectation for the cost of spot gas.

PadfiCorp used price escalation forecasts from major forecasters as well
as the company's own experience in the marketplace. RAMPP-4
included three alternative real escalation rates for gas: a low escalation
at 0 percent, a medium rate of 2. 11 percent, and a high rate of 3. 78
percent. Thus, given an assumed inflation rate of 3.3 percent, these
three rates in nominal terms became 3. 3 percent, 5. 5 percent, and 7.2
percent. These are similar to other regional forecasts.

Because gas prices have come down significantly since RAMPP-3, the
company used the low real escalation rate in RAMPP-3 of 2. 11 percent
as the medium escalation rate for RAMPP-4, and the RAMPP-3
medium real escalation rate of 3.78 percent as the high escalation rate
for RAMPP-4. Graph 3-15 shows the escalation of gas prices for the 20-
year planning period for RAMPP-3 and for RAMPP-4. The scales for
$/MMbtu are different for the two RAMPP cycles: the scale stops at
$6.00 for RAMPP-3; it stops at $4.00 for RAMPP-4.

Beginning with $1.40/MMbtu as the 1995 starting price, the company
developed a 1996 starting price for each of the three escalation rates
through the following steps: 1) increase $1. 40 by 5 percent for tax and
shrinkage to $1.47, 2) increase $1.47 by inflation of 3.3 percent and by
each of the three real escalation rates. This led to beginning 1996 prices
for gas of $1.52/MMbtu for the low escalation rate, $1. 55 for the
medium escalation rate, and $1.58 for the high escalation rate. To these
amounts the company added region-specific costs for transportation
and storage, as shown on Table 3-16. Transportation and storage costs
declined slightly from RAMPP-3 to RAMPP-4.



Variable Costs

in Cents/MMBtu
1996 Gas Price

Transportation

Storage
Total Variable

Fixed Costs
$/kW- r

Total Fixed

Gas Transportation & Storage

Table 3-16

Combined C de

Pacific NW Mountain

155. 1 155.1
46. 5 20.7

Sim Ie C de
Pacific NW Mountain

155. 1 155.1
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The lower gas price expectations, both in starting price and escalation
rates, significantly lowered the expected cost of gas-fired resources in
the RAMPP-4 portfolio, compared to RAMPP-3. Graph 3-17 shows the
starting prices and the three escalation rates in RAMPP-3 and RAMPP-
4. Graph 3-17 combined the curves onto one graph to better show
differences between RAMPP-3 and RAMPP-4. Overall, the gas price
changes increased the attractiveness of gas-fired resources relative to
coal-fired resources and DSM.

These gas prices for new resources assumed that the company will be
able to buy gas at spot prices for an extended period of dme. Based on
experience in the gas markets, the company believes this is a reasonable
assumption.

Coal Prices

PacifiCorp commissioned BXG, Inc. to perform a market study to
evaluate coal supply and demand conditions in Utah and the Powder
River Basin in Wyoming. BXG examined existing capacity, planned
capacity additions, planned new mines, and reduction of capacity in
each region. BXG then matched the projected capacity with demand
forecasts to determine if there was sufficient existing over-capacity, or if
the market would support incremental capital additions or new
greenfield mine development. The analysis showed that prices for
existing and incremental capital additions will fall in one price range,
while a contract that requires a new mine will have prices that are 20 to
25 percent higher. PacifiCorp used information from the BXG study to
develop the RAMPP-4 coal price assumptions.

RA.MFP-3 used a $12/ton price for the coal needed for new coal-fired
resources in Utah and $7.20/ton for new coal in Wyoming. It also
included a sensitivity level of $24/ton for new coal in Utah. RAMPP-4
used a supply curve approach for new Utah coal. Coal at $20/ton is
available for a new 400 MW unit at the Hunter plant; the next 400 MW
of new coal plants would use $23. 25/ton coal; and all additional units
would use coal that costs $27/ton. Each of these levels escalates at a real
rate of 1.027 percent per year. In RAMPP-3, the $12/ton coal escalated at
a zero percent real rate, and the $24/ton coal escalated at 4. 95 percent
real rate.
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For Wyoming, a great deal of new coal is available at $6.70/ton, only
slightly less than'the RAMPP-3 assumption of $7.20/ton. In addition,
coal prices in Wyoming escalate at 0.4 percent real per year for RAMPP-
4, compared to 0. 9 percent real in RAMPP-3. Graph 3-18 shows the
RAMPP-4 coal prices for Utah and Wyoming for the entire 50-year
study period.

Supply-Side Portfolio

In RAMPP-4 PacifiCorp made several changes to the estimated cost of
new supply-side resources. The first one was updating capital and
operation and maintenance costs to 1/1/96, using an inflation rate of
33 percent. The revised capital costs assumed construction costs in
1996 dollars with AFUDC included in real (non-escalated) dollars.
They also included indirect costs: non-engineering PacifiCorp
personnel time required, administrative and general expense, working
capital, startup, and other mdiiect costs.

The major changes to the supply-side portfolio from RAMPP-3
included the following:

. Gadsby Repowering: RAMPP-4 included an option to repower
the existing "gas-fired steam units at the Gadsby plant: Unit 1 is
60 MW, Unit 2 is 75 MW, and Unit 3 is 100 MW. Repowering
would involve adding an advanced gas turbine and heat
recovery steam generator to each existing unit. Equipment
would generate steam from the gas turbine exhaust for use in
the existing steam turbines. Repowering would more than
double the "capacity of each unit, improve the efficiency of the
units by about 50 percent, and reduce emissions. Such a
modification to the Gadsby Plant would effectively convert the
exisdng steam units to a combined cycle facility.

The Gadsby repowering would provide about 331 MW of
summer capacity. The exact capacity depends upon ambient air
temperature, the type of turbine selected (GE, Westinghouse),
the turbine technology ("F" or "G"), and the method selected to
handle the mismatch between the Gadsby steam turbines and
actual gas turbines. For modeling purposes the plant size is 320
and the maximum MW available i's 331 MW. This means that
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the IPM model could select at most 320 MW of Gadsby
repowenng in a given year.

When the model selects this option, the tables showing amounts
of new resource additions include only the net increase in
capacity from the Gadsby conversion. The Appendix includes
additional information on the Gadsby conversion option.

Combined Cycle Combustion Turbine: Large combined cycle
facilities assume an "F" technology gas turbine facility. The cost
estiinates assume a one-unit plant. The costs include selective
catalytic reduction (SCR) equipment to reduce emissions. The
costs also assume siting near backbone transmission facilities
and near an interstate gas pipeline.

Pulverized Coal: The pulverized coal costs in RAMPP-4 include
SCR equipment. Regulations will eventually require SCR as the
best available control technology for NOx emissions at future
coal-fired steam plants.

Integrated Gasification Combined Cycle: The portfolio indudes
IGCC plants because of their superior environmental
characteristics and the increasingly commercial status of the
technology. The portfolio does not include fluidized bed coal
because it is not as commerdally available as IGCC.

Wind: The costs of wind power reflect the expected costs from
the Columbia Hills and Foote Creek developments in the OWC
and Wyoming regions, respectively. The lead time in these two
areas for additional wind generation is only two years because
the developer has already performed a significant amount of
permitting and development work. RAMPP-3 separately
identified wind costs by geographic area. RAMPP-4 identified
wind costs by area and by the transmission available in the area.
Non-firm wind costs included minimal additional transmission.

Firm wind costs include the additional transmission equipment
necessary to provide that power to the system on a firm basis.

RAMPP-3 assumed an unlimited amount of new wind resources

to be available. That was not an appropriate assumption since
wind siting would tend to follow a supply curve with the best
(lowest cost) sites being developed first. RAMPP-4 re-examined
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that assumption and limited the amount of wind to what was
available at'the two sites already under development: Columbia
Hills and Foote Creek. The company assumed that the next
wind project would be expansion of an already sited wind
project. This lowered the cost of the new wind project but also
lowered the amount of wind resource available at that price.
This change in assumptions affected only the environmental
cases, for those are the only cases in which the model selected
wind.

. Summer Peak Purchases: The portfolio included a summer
peak purchase option through 2002. Summer peak purchases
would not be the most cost-effective solution after that date
because winter peak needs and energy needs begin in 2003. It
therefore becomes cost-effective to add year-round resources
starting in 2003. The price for summer peak purchases is $2/kw
month'for three months, or $6/kw for the season.

. Simple Cycle Combustion Turbines: The portfolio included only
large simple cycle combustion turbines because large umts are
more cost-effective than smaller units. RAMPP-4 costs for the
simple cycle machines represent the average costs of an initial
unit and an extension unit. Any site would likely have a two-
unit plant.

. Compressed Air: Peaking choices for RAMPP-4 included a
compressed air energy storage (CAES) plant. A CAES plant
would compress air into a natural cavern using the compressor
on a gas turbine and off-peak coal energy. When the system
needs power, the compressed air passes through a combustion
turbine, then drives a generator to produce electrical power. The
costs reflect one developer's proposal in Arizona.

The costs of resources used in RA.MPP-4 modeling reflected generic
technologies. The actual costs which PacifiCorp would incur in
acquiring a specific resource are highly site specific and may be more or
less than these estimates. The portfolio identifies resources by
geographic area. Costs for the same technology vary by area because of
differences in altitude and gas transportation costs.



Descri tion

Utah Gadsby Repower
Utah Cogen 2

OWC Cogen 2
OWC Cogen 1

Utah Cogen 1

Utah Combined Cyde

OWC Combined Cycle
W o Combined C de

Utah PC Hunter 4 $20/Tan

WyoPCWyodak2
Wyo Coal 56. 70/Ton

Utah IGCC Hunter 4

Utah Coal $23. 25/Ton

Wyo IGCC Wyodak 2
WyoIGCCCT
Utah IGCC CT

Utah Coal $27. 00/Ton

Utah Wind Non-firm

Wyo Wind Non-finn

OWC Geothennal

Utah Geothennal

Supply-Side Portfolio: Non-Cost Characteristics

Table 3-19

MW Available Maximum Depreciation
in 1st Year or 1st Year MW Life

Plant Size Available Available ( ears)

Utah Wind Finn

Wyo Wind Finn

OWC Wind Non-Finn
OWCWmd Firm

Utah Sim 1c Cycle CT
Wyo Simple Cycle CT

OWC Sim Ie C deCT

OWC Bridger Trans L
OWC Htr/OWC Trans L

OWC Pump Storage

Utah Compressed Air

Utah Pum ed Stora e

320

210

470

160

39

450

450

450

400

264

3M
262

400

210
262

262
400

100

100

100

100

ISO
150

100
150

370
320

370

500

500
200

340

200

2000
2000

2000

331
420

1, 320

so
50
50

2000

2000

2000

2000

2000

2002

2002

2002

2002

2002

2002

2002

2002

2002

1998

1998

1999

1999

1998

199B

1998

1998

2000

2000

2000

2000

2000

2001

320

39

Unlimited

Unlimited

Unlimited

400

264

Unlimited

262

1, 250

210
Unlimited

Unlimited

1^50

200
200

300

300

300
300

200

300

Unlimited

Unlimited

Unlimited

1, 000

1, 000

500

50

5a
50

50

Tax
Ufe

( ears)

35
35
35

35
35

35

Heat Rate (Btu/kWh)

Incremental Avera e

5

6, 200

6. 200

4, 300

4^00

7. 167

50

50

50

50

50
50

50

50

36

35

45

45

45
35

45

35

7. 167

Einissions

(Ibs/MMBTu)

NOX C02

/Vu' tv</7 ?'y^i!;^°
0. 0160

0. 0160

0. 0160

0. 0160

0. 0160

0. 0160

0. 0160

7346
6300

6, 800

5^00

5/500

7^17

7, 167

9^83
11305

7^17

7^17

10, 062

11, 900

10^46

7.980

9^83

7. 980

10, 758

8,400

10, 062

8. 881

0.0160

0. 1000

0. 1000

0. 1000

0. 1000

0, 1000

0. 1000

2000

2001

340

200

50
50

50

50
50

50
50
50

50
50

50
50

50

50
50

75

50
75

35

35

7, 980

7, 980

45

20

20

30
30

20

20

20

20

30

30

30

50

50

5U

9^83

N/A
N/A

10, 000

10, 000

N/A
N/A

N/A

N/A

10^56
10356

10^56

8.846

9, 182

N/A
35

50

4, 700

N/A

8^81

8, 400

10, 062

N/A
N/A

10, 000

IO^XK)

N/A
N/A

N/A

N/A

11,083

11, 083

11, 083

10^29

10^32

N/A
4, 700

N/A

0. 1000

0. 1000

0. 1000

N/A

N/A
N/A

N/A

N/A

N/A

N/A

N/A

0. 0900

0. 0900

0.0900

0. 4500

0. 4500

N/A

0. 0160

N/A

118

118

118

118
118

118

118

118

206

206
206

206

206

206

206

206

206

N/A
N/A

N/A
N/A

N/A

N/A

N/A
N/A

118
118

118

211

219

N/A

118

N/A
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Supply-Side Portfolio: Cost Components (in 1996 $)

Table 3-20
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Descri tion

Utah Gadsby Repower
Utah Cogen 2

OWC Cogen 2
OWC Cogen 1

UtahCogenl

Utah Combined Cyde

OWC Combined Cycle

W o Combined C de

Utah PC Hunter 4 $20/Ton

WyoPCWyodak2
Wyo Coal $6.70/Ton
Utah ICCC Hunter 4
Utah Coal $23.25/Ton

Wyo IGCC Wyodak 2
WyoIGCCCT
UtahIGCCCT
Utah Coal $27. 00/Ton

Utah Wind Non-firm

W Wind Non-finn

OWCGeotheranal

Utah Geothermal

Utah Wind Firm

Wyo Wind Firm

OWC Wind Non-Firm

OWC Wind Finn

Utah Sim 1c Cycle CT
Wyo Simple Cycle CT
OWC Sim 1c C cleCT

OWCBridgerTransL

OWC Htr/OWC Trans L

OWC Pump Storage
Utah Compressed Air

Utah Pum edStora e

Unit

Cost

($/kW)

$827
$831
$707

Ca italCost

Trans- Payment

mission Factor

i$/kw) m

$1, 174

$lj80
$770

$657

$832

$1.483

$1527
$1.735

$1, 735

$70
$45
(45

$75
$45
$75

$50
$510

$510
$50

9.04%
9.04%

9.04T.

$1^94

$1. 710

$1, 710

$130

$510

$510

9. 04%

9M%
91M%
9.04%

9.04%

8.37%
8.37%
8. 37%

9. 04%

8. 37%

9.04%

9.04%

$1, 735

$1^94

$1^)00

$1,000
$2,145
$2, 145

$1^)00

S1WX)

sism
$1^)00

$549
$594

$130

$130

$75
$75

9. 04%

8. 37%

556%
556%

$467

$800

$675

$785

»75
$75

$360

$365

$75

$220

$75

$75
»45

$1^40

$1^40

$75
$360

$75

9.(0%
9.60%
656%

6.57%
657%
7. 36%

9. 29%

9. 29%

9^9%

8J7%
837%

8. 16%

8. 16%

8. 16%

81.09
79. 19

67. 98

106. 13

124.75
76. 39

63. 46

81.99

128. 31

170. 50

187.91
161. 36

152. 67

200. 69

200.69
168. 60

152. 67

59.77
59. 77

213. 12

213. 12

89. 22

89.68
70. 63

89. 79

57.97
62. 10

4756

103.79
103. 79

71. 40

84. 46

70. 18

2.1
5. 34

5. 34

5. 34

5.34
10. 67

10. 67

10. 67

32.39
32. 39

32. 39

30. 35

32. 39

30. 35

30. 35

30, 35

32. 39

60. 84

60. 84

15.00
15. 00

60. 84

60. 84

50. 00

50.00

2258

2258

36.98

13. 00

4. 32

13. 00

85%
85%

85%

85%

85%
85%

85%
85%

85%
85%
85%

85%
85%
&5%

85%
85%

85%

36%

36%

90%
90%

36%

3«%
28%

28%

15%
15%

15%

100%
ioa%

30%

30%

30%

%l

11. 18

11. 35

9. 85

14. 97

17.47
11A9
9.96

12. 44

21.58
27. 25

29. 59

25.75'
24. 85

31. 03

31.03
26. 72

24. 85

38. 78

38. 78

28.93
28.93
48^5

48. 40

49.18
56. 99

61. 30

64. 45

64. 34

11.85
11A5

32. 12

33.78
31. 65

200.2

200.2

226.0
226.0

200.2
200,2
226.0

200.2

91.8

39.8

41.0

91.8

106.7

39.8

41.0

106.7

123.9

0.0

0.0

107.3
107.3

0.0

0.0
0.0

0.0

184.7

184.7

190.9

97.1

104.1

0.0

200.2

0.0

235.2
235.2

261.0

261.0

235.2
235.2
261. 0 /^S;

235.2

100.1

41.1
42.4

l. PO. 1'

1163

41.1

42.4

116.3

135.1

107.3
107.3

11. 85

1458

16.18
11. 22

10.11
16.86

, 18. 71

16. 86

959

4. 65

4. 34

7.99

11. 15

3. 28

3. 38

9. 28

12.95

10.73
10.73

0.
0. 53

0, 53

0. 53

0.53
1.57
1. 57

1-57

0. 45

0.45
0. 45

2. 13

0. 45

2. 13

2. 13

2. 13

0.45

2.00
2. 00

219.7

219.7

225.9

97.1

104.1

235.2

23. 19

23. 19

23. 85

859
956

11. 06

3. 73

3. 73

3. 73

1. 10
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Fixed Cost i Ener Cost in 2003

Annual Expected Ttl. Capital 1st Year Levelized LeveUzricl Variable TOTAL
Pa ent O&M Utilizahon &: Fixed Cost (Cent/ (Cent/ (Mills/ O&M COST

($/kWYeai) ($/kWYear) Bale (Maii/kWh) MMBTU MMBTU) kWh) (Mills/kWh) (Mills/kWh)

23. 34

26. 47

26.56

26. 72

28,12
30. 12
30. 23

30. 87

31. 62

32. 35

34. 38

35, 86

36. 45

36. 44

36. 54

38. 13

38.25

38. 78

38.78

41.66
41, 66

48. 25

48. 40

49. 18

56. 99

88. 22
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Tables 3-19 and 3-20 show the non-cost characteristics and cost

components of the supply-side resources considered by the model,
listed from lowest total resource cost (TRC) to highest TRC. Because of
the substantial cost differences between major technology groups,
listing by TRC results in the following natural order: first, gas-fired
technologies; second, coal-fired technologies; third, renewable
technologies; and finally peaking options. This sorting is a good
preview of what the model will select: gas-fired resources.
transmission geographic conversion and pumped storage are at the
bottom of the table to reflect the special characteristics of these resource
options. The discussion of the transmission cases in Chapter 5 explains
the transmission geographic conversion.

Table 3-19 begins with non-cost characteristics. The first three columns
provide information about the amount of each resource. "MW
Available in 1st Year or Plant Size" is the size plant typically available
for that technology. However, the model selected the exact amount of
resource required to meet its reserve margin requirement each year.
For example, it would add 32 MW of a gas-fired plant if that amount
would meet the reserve margin requirement. Therefore the typical
size of resources did not affect modeling. One sensitivity added
resources only in large amounts reflecting the amounts in this column.
The next column, "1st Year Available" reflects the lead time required
for each technology. Thus if the first year available is 2000, then the
lead time is four years from 1996. The column "Maximum MWa
Available, " indicates the maximum amount of each resource available
during the entire 20-year study period. Although some resources have
"unlimited" in this column, the company recognizes that costs will
vary. The first few plants will take the best sites with the lowest costs,
and subsequent developments will have increasing costs.
"Depreciation Life" is the number of years over which the company
would depreciate the capital cost of the resource. "Tax Life" is the
number of years over which the company would apply depreciation for
tax purposes. "Heat Rate - Incremental" is the heat rate once the
machine is in operation. "Heat Rate - Average" is the heat rate
averaged over all hours of expected operation. The model uses the
incremental heat rate to calculate anticipated fuel cost. The table's

^(^^ ̂ -calculations, and emission calculations, use .aVMae/heat rate. The next
^/.^^ two columns provide emission rates in Ibs/^ffilb for NOx and C02.

^ ̂ l (yijaA^^^-'i' <-/li ft-^-^- 0
,
? Table 3-20 shows the costs for each resource technology. The first four

^1,J; columns deal with capital costs. "Unit Cost" is the cost per kW for theV
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equipment, including engineering, site preparation, taxes, AFUDC, and
other capitalized costs. "Transmission" is the capital cost required to
connect the new resource to the existing transmission system. It does
not indude any system upgrade costs. "Payment Factor" is the real
levelization factor that conyerte capital cost into a first-year payment.
"Annual Paymenf is the result of cnultiplying the amounts in the
"Unit Cost" and "Transmission" columns by the percentage in the
"Payment Factor" column. The next four columns arrive at the "Ttl
Capital & Fixed Cost" in mills/kWh by adding the fixed O&M to the
"Annual Payment" amount, and converting the sum to mills/kWh
using the "Expected Utilization Rate."

The calculation of a real levelized cost for this table uses an assumed
utilization rate. That cost was calculated for this table but was never
input into the model. The inputs to the model are the uidividual cost
components. The utilization rate in this column of the table may or
may not accurately reflect the model's use of each resource, but it is
close to what has occurred. The formula to calculate mills/kWh is the

amount in the "Ttl Capital & Fixed Cost" column times 1000, all
divided by 8760 (the number of hours in a year), and then divided by
the percentage in the "Expected Utilization Rate" column. For
example, for Gadsby repowering the calculation is
((($81.09 + $2.13) x 1000)/8760)/85% = 11. 18 miUs/kWh.

The "Energy Cost in 2003" columns begins with "1st Year" to show the
cost of fuel in the year 2003, because this is the first year that the
company needs new baseload resources under medium load growth
assumptions. IPM uses the fuel price for each year, not just 2003. The
middle of these three columns "Levelized cent/MMbtu" shows the real
levelized cost of fuel for the unit from 2003 to 2045. IPM calculates a

number similar to this before making its resource selections. The
"Levelized Mills/kWh" column converts the real levelized cost into
mills/kWh. The next column, "Variable OScM" is the cost of operation
and maintenance that varies with the operation of the unit. The last
column, "Total Resource Cost, " shows the 2003 real levelized cost in
1996 dollars (including fuel escalation to 2003). It is the sum of the
fixed costs in mills/kWh, energy cost, and variable O&M cost.

Table 3-21 compares the capital cost for supply-side resources in
RA. MPP-4 versus RAMPP-3. The last column shows the difference in

1996 dollars. A negative number signifies that the RAMPP-3 cost was
higher than the RAMPP-4 cost. This shows that, in general, new
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Resource Costs for RAMPP-4 vs. RAMPP-3
Unit Capital Cost in $/kW

Table 3-21

Potendal Resource
OWC Cogen 1
OWC Gas Fired

Cogen 2
Combined Cycle
Simple Cycle CT

OWC Geothermal

OWC Pump Storage
OWC Wind

Utah Cogen 1
Utah Gas Fired

Cogen 2
Combined Cycle
Simple Cycle

Utah IGCC CT
Utah Gadsby Repower
Utah FB Coal
Utah PC Hunter 4
Utah Coal

Utah Geothermal

Utah Compressed Air
Utah Pumped Storage
Utah Solar

Utah Wind Firm

Wyo Gas Fired
Combined Cycle
Simple Cycle CT

Wyo IGCC CT
Wyo FB Coal
Wyo PC Wyodak 2
Wyo Coal
Wyo Wind

* (R-4-(R-3xl.067)=Difference

rlh N3.21 R4. R3 Capital Cost -

RAMPP-3
(1994 $)

1100

663
687
479
2076
800
1120

1293

779
742
518
1941
N/A
2454

1795
2076
N/A
800

4283
1150

819
571

2035
2354.5
N/A
1942
1150

RAMPP-4
(1996 $)

1174

707
657
467
2145
800
1000

1380

831
770
549
1735
827
N/A
1483
1694
2145
675
785

N/A
1000

832
593.5
1710
N/A
1527
1735
1000

Difference *

(1996$)
0

0

0

-76
-44
-70
-54
-195

0

0

0

-22
-4

-336
0

0

1483
-221
-70
0

-69
0

-227

0

-42
-16
-461

0

0

-337
-227

11/9/95 832 AM
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resource costs came down between RAMPP-3 and RAMPP-4. If the

capital cost for a resource increased only by the amount of inflation,
there is no difference in 1996 dollars between RAMPP-3 and RAMPP-4.

The large difference shown in the cost of new coal at the Hunter site is
only because Hunter was not separately identified in RAMPP-3.

Gas-Fired Resources

Gas-fired resources included repowering the Gadsby plant in Utah,
cogeneration, and combined cycle combustion turbines. Repowering
Gadsby is the lowest cost alternative in the portfolio, with a real
levelized cost of about 23 mills/kWh. Gadsby is the least-cost choice in
the portfolio, followed by the other gas-fired resource choices. The
portfolio indudes four cogeneration choices: Cogen 1 and Cogen 2 in
both the OWC and Utah areas. Cogen I represents units with higher
capital costs and lower heat rates than Cogen 2. Cogen 1 assumes a
high percentage of thermal matching. Cogen 2 assumes varying
amounts of process steam extraction from the steain portion of the
cycle. The process steam usage is the distingiiishing difference between
Cogen 2 and the non-cogeneration gas-fired units. The portfolio table
shows Cogen 1 and Cogen 2 available in the OWC and Utah areas at
about 26 to 28 mills/kWh.

The portfolio included combined cycle combustion turbine (CCCT)
technology in each of three areas: Utah, OWC, and Wyoming. CCCT
technology is mature and commercially available from a variety of
vendors. It is appropriate for baseload and intermediate loads. The
CCCT can respond quickly to short-term load requirements. The
portfolio table 3-19 shows combined cycle technology with real
levelized costs of about 30 to 31 mills/kWh.

Coal-Fired Resources

Coal-fired resources include pulverized plants and integrated
gasification combined cycle (IGCC) plants in the Utah and Wyoming
areas, where inexpensive coal is available. The portfolio table includes
nine entries for coal. Three are pulverized coal units in Utah: one
using $20/ton coal at Hunter 4, one with $23.25/ton coal at a generic
site, and one with $27/ton coal at a generic site. Two are integrated
gasification combined cycle (IGCC) units in Utah: one at Hunter 4 and
one at a generic site. Two are pulverized coal units in Wyoming: at
Wyodak 2 and at a generic site using $6.70/ton coal. Two are IGCC
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units in Wyoming: one at Wyodak 2 and one at a generic site. The real
levelized cost of coal-based resources varied between about 32 and 38
mills/kWh.

The costs for the pulverized coal units included selective catalytic
reduction (SCR) equipment. As recently as two years ago, most experts
in the field believed that SCR would increase the total O&M cost of a

pulverized coal unit by about 25 percent. Recent experience of other
utilities suggests that SCR technology would increase total O&M by
only about 10 percent, with costs split evenly between fixed and
variable O&M. For the plants in the RAMPP-4 portfolio, tUs was an
increase in O&M over a plant without SCR of approximately 0.44
mills/kWh. Inclusion of SCR technology in a proposed pulverized
coal unit would probably not reduce permitting time. SCR is likely to
be the BACT (best available containment technology) and thus future
environmental regulations might require it.

The RAMPP-3 action plan included a study on clean coal technologies.
The RAG group received a report on that study and reviewed it at the
December 1994 RAG meeting. Based on the study, PacifiCorp
concluded that the total cost of electricity from integrated gasification
coinbined cycle (IGCC) plants is beginning to be competitive with the
cost of conventional pulverized coal (PC) plants that have flue gas
desulfurization (FGD) and selective catalytic reduction (SCR)
equipment. Improvements in the next five to ten years in gas turbine
efficiencies should further reduce the cost of electricity from IGCC
plants compared to conventional PC/FGD/SCR plants. The emissions
from IGCCs approach those from natural gas plants, which should
make permitting easier. The commercialization of fluidized bed
technology is a number of years behind IGCC. Fluidized bed
technology also does not have emissions performance or efficiencies
equal to IGCC.

Renewable Resources

Renewable resources in RAMPP-4 included wind and geothermal. The
portfolio did not include solar resources because their costs are not
competitive with wind and geothermal. The model would not select
solar resources, even with high externality costs on all the non-
renewable resources.
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The portfolio induded six entries for wind: OWC non-firm, Utah non-
firm, Wyoming non-firm, OWC firm, Utah firm, and Wyoming firm.
Non-firm wind relies on existing transmission lines, which are often
fully loaded. When the existing lines are fully loaded, there is no
opporhinity to move the wind power out of the area, which is why it is
non-firm. Firm wind includes the costs to add sufficient transmission

to create a firm path for the power. Firm wind resources have a higher
capital cost than non-firm wind for transmission connections. The real
levelized cost of wind resources varied between about 39 and 57

mills/kWh. The wind costs included the federal tax credit of 1.5 cents
per kWh for each kWh generated during the first 10 years of wind
operation, if the plant is on-line by July 1, 1999.

The cost of the transmission line addition needed to provide firm wind
power varies by location, from $220/kW in OWC to $365/kW in
Wyoimng. The amount of transmission added to the wind resource
cost is only the amount needed for the capacity of the particular wind
plant. That amount could be lower, to an amount closer to the average
level of wind output. This would remove some of the energy available
to the system. The company did not analyze the trade-offs involved in
lowering the level of transmission capacity.

In RAMPP-3 the company calculated the reserve margin contribution
as 90 percent of the average annual generation for wind plants. In
RAMPP-4 the company calculated the reserve margin for winter and
summer as 90 percent of the average generation in that season. Wind
generation varies widely between season. Using a seasonal specific
reserve margin calculation more accurately estimates the value of the
wind resource for the system.

The second major renewable technology is geothermal. Geothermal
resources are available in the OWC and Utah areas at about 42

mills/kWh. Geothermal is highly site specific and only a limited
number of sites are available.

Peaking Resources

Peaking resources in the portfolio included a summer purchase, simple
cycle combustion turbines (SCCTs), pumped storage in Utah and OWC,
and compressed air. SCCT technology is mature and commercially
available from a variety of vendors. SCCTs have low capital costs and
can respond easily to fluctuations in electrical load. Their high heat
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rate requires more fuel to create a kWh than a combined cycle, so
SCCTs are most appropriate for peaking needs. The portfolio included
SCCTs in the OWC, Utah, and Wyoming areas at costs of about 91 to 96
mUls/kWh. The high cost per kWh reflects their low capacity factor.

Pumped storage uses low-cost off-peak power to pump water to an
upper reservoir. When the utility needs power, it discharges water
through a reversible pump turbine to a lower reservoir, producing
electricity. A limited number of sites are available for pumped storage,
and the costs are very site specific. Estimated costs are in the 32
mills/kWh area, assuming a 30 percent utilization rate. Compressed
air uses a similar process. An underground cavern stores the
compressed air. The compressed air reduces the amount of gas needed
to fire a combustion turbine to produce electricity when the utility
needs power. The costs for compressed air technology are higher than
pumped storage, at about 46 mills/kWh.

PacifiCorp usually does not include purchased power in its RAMPP
analysis because of the difficulty predicting prices, availability and
terms. However, the increasingly competitive marketplace has made it
easier to forecast the availability and price of seasonal peaking services
for the next few years. Until the company needs resources to meet both
summer and winter needs, the most cost-effective way to meet
summer peaking needs alone is to contract for peaking services for the
few months when needed. Since PacifiCorp will only need summer
peaking resources for one year before it needs resources year round,
and since those services are available in the marketplace, the portfolio
includes the temporary purchase of summer peaking resources.
Summer-season capacity is available at $2/kW month, or $6/kW
season.

Fuel Cells

The large central generation facility has traditionally been the
economically preferred generation source for utilities. However the
risk associated with construction of large generating units, the
environmental risks of some technologies, and the financial costs of
transmission may make small distributed generation resources more
economically attractive. At this time, their prices are not competitive
with other supply-side choices, so they are not in the portfolio.
However, the company decided to include a brief discussion of its
investigation of this future potential source of power.
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Fuel cells offer many benefits that make them a good distributed
generation resource. These benefits include high efficiency, very low
emissions, low noise, minimal water requirements and modular
construction. Four fuel cell technologies show the most promise for
distributed generation service: phosphoric acid fuel cells (PAFC),
molten carbonate fuel cells (MCFC), solid oxide fuel cells (SOFC), and
proton exchange membrane fuel cells (PEM). The PAFC is presently
the only fuel cell that is commercially available. Its price is about
$3,000/kW. The other fuel cell technologies are in their demonstration
phases with projected coinmercialization dates after 1998.

There are other technologies available for distributed generation
applications: small gas turbines and internal combustion engines in
sizes ranging from 200 kW to 30 MW. Currently at the 30 MW size fuel
cells have a higher cost of energy than the gas turbine options. In the
smaller size applications (less than 2 MW) the fuel cells are very
competitive with gas turbines. However, all of these choices are
significantly more expensive than a combined cycle CT or cogeneration
project. PadfiCorp will continue to watch fuel cell technologies as well
as other technologies available to broaden the energy choices available
to customers.

Transmission Costs

The total cost for each of the supply-side resources in the portfolio
included the additional transmission facilities needed to connect the
resource to the local grid. It did not include the costs of upgrading the
backbone transmission system to expand its capacity to transmit power
between geographic areas. The transmission capital costs for
connecting each resource to the local grid assumed a certain distance
from the nearest transmission line, shown on Table 3-22. The
transmission costs vary from $0 to $5lO/kW, depending on the
resoiirce technology and its location.

The transmission costs for connecting a new resource used the
anticipated miles of new line required, which ranged from zero to 300
miles. RAMPP-3 used $60/kW for the interconnection transmission
cost for all gas-fired and coal-fired resources. RAMPP-4 refined that
considerably. Both assigned zero cost for cogeneration at a site already
served by PacifiCorp. The transmission cost for other gas-fired
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Project

Specific Sites

Cogen #1

Generic Estimates

0 Cogen#2
W Simple Cycle
C Combined Cycle

Geothermal

Pumped Storage
Wind Non-Firm

Wind Firm

Spedfic Sites
Hunter #4 Pulv Coal

Hunter #5, 6, 7, 8...

Hunter #4, IGCC

Other Utah IGCC

U Gadsby Repowering
T Cogen#l

A Generic Estiniates

H Cogen#2
Simple Cycle

Combined Cycle
Geothermal

Pumped Storage

Compressed Air
Wind Non-Firm

Wind Firm

Specific Sites

W Wyodak #2, Pulv Coal
Y Wyodak #2, IGCC
0 Other Wyoming Pulv Coal
M Other Wyoming IGCC

I Generic Estimates

N Simple Cycle CT
G Combined Cycle CT

Wind Non-Firm

Wind Firm

Chapter 3: Input Update

Transmission Integration Cost ($1996)

Project Miles
Size New

(KW) Line

200,000

200,000

200,000

200,000

200,000
200, 000

300,000

200,000

200, 000

200,000

200,000

200,000

200,000

200,000

300,000

10
10

10

25

25
25
125

440,000 0

440, 000 35

240,000 0

240, 000 35

370,000 0

10

25

25

25

25

25

25
225

260,000 300

260,000 300

260,000 300

260,000 300

200,000 25

200,000 25
200,000 25
300,000 175

Table 3-22

Regional Service Inter-Regional Service
(Costs to serve loads ) (Incremental costs to serve)

(within the region) ( loads in other Regions )

($) ($/KW) ($) (S/KW)

$9,000,000

$9,000,000

$9,000,000

$15,000,000

$15,000,000
$15,000,000

$66,000, 000

$22,000,000

$57^00, 000

$12,000,000

$31,200,000

$25,900,000

$9,000,000

$15,000,000

$15,000, 000

$15,000, 000

$15,000, 000

$72,000, 000

$15,000, 000

$108,000,000

$132,600,000

$132,600,000

$132,600,000

$132,600,000

$15,000, 000

$15,000, 000
$15,000, 000

$109^00, 000

0

45

45

45

75

75
75

220

50

130

50
130

70
0

45

75

75

75

75

360

75

360

510

510

510

510

75

75
75

365

$1,240,000,000

for 1000 MW

1,240

$1,240,000,000
for 1000 MW

1^40

$74, 100,000

for 200 miles

for 260mw

Wyo to Utah

285

rsh N3. 22 R^ Transm Cost 11/9/95 832 AM
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RAMPP-3 to RAMFP-4 Comparisons
Supply-Side Portfolio Transmission Costs

Table 3-23

RAMPP-3 RAMPP-4 Difference*
(1994 $kW) (1996 $/kW) (1996 $/kW)Potential Resource

OWC Cogen 1
OWC Gas Fired

OWC Geofhermal

OWC Pump Storage
OWC Wind Non-Firm

OWC Wind Firm

0

60
120

0

N/A
120

0

45
75
75

75
220

0

-19

-53
75
0

92

Utah Cogen 1 0
Utah Gas Fired 60

Utah Coal Hunter 4 60

Utah Coal Beyond Hunter 4 60
Utah Gadsby Repower N/A
Utah Geothermal 120

Utah Compressed Air N/A
Utah Pumped Storage 0
Utah Soiai 120

Utah Wind Non-firm N/A

Utah Wind Firm 212

0

75

50

130

70
.75

360

75
N/A

75
360

0

11

-14

66

0

-53

0

75

0

0

134

Wyo Gas Fired
Wyo Coal
Wyo Wind Non-firm

* (R-4-(R-3xl.067)=Difference

60

60

212

75

510

75

11

446

-151

rlh N3.23 R4-R3 Transm 11, 9/95 8:33 AM
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resources varied between $45 and $75/kW, depending on the proximity
of the resource to existing transmission lines. Coal-fired resources in
RAMPP-4 had either a $50/kW transmission cost (Hunter 4), $130/kW
(Utah coal at a generic site), or $510/kW (Wyoming coal). Wyoming
has few transmission lines. New resources there require substantially
more investment to connect to the grid.

Renewable resources had a RAMPP-3 transmission cost of either $120

or $212/kW, depending on location. RAMPP-4 used $75/kW except for
$220/kW transmission cost for OWC non-firm wind, $360/kW for
Utah firm wind, and $365 for Wyoming firm wind. Wind farms in
Utah and Wyoming would require more transmission lines to connect
them to the grid. RA.MPP-3 applied no transmission cost for pumped
storage. However, such resources would require transmission
investment. RAMPP-4 used $75/kW for the required transmission
equipment.

Table 3-23 compares the transmission costs for adding new resources in
RAMPP-3 and RAMPP-4.

The RAMPP-4 analysis included two sensitivities that increased the
capacity of the system as well as the associated cost for the transmission
upgrades. Expanding capacity out of the Utah area to OWC would cost
about $l,240/kW; expanding capadty out of Bridger to OWC would cost
about $575/kW.

Non-Firm Markets

The model recognizes PacifiCorp's buying and selling activity in the
non-firm markets by assuming access to three regionally diverse
wholesale markets. These three markets are the Pacific Northwest, the
Desert Southwest (Utah, Four Corners and Palo Verde inter-
connections), and California (through the North-South Intertie).
Although the California market has a large capacity, transmission
constraints severely restrict market access.

Non-firm market activity does not occur in the Bridger or Utah areas.
Both purchases and sales can occur in OWC. Purchases but no sales can
occur in Wyoming. No purchases can occur in California but the
model can sell in that area. The model can make both purchases and

^-
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sales in the DSW area. These constraints reflect the company's
purchase and sale activity in each of the geographic areas.

The following table shows the amounts of power assumed to be
avaUable by geographic area:

Non-Firm Market Amounts in IPM (in MW)
Table 3-24

OWC On-Peak
OWC Off-Peak
California On-Feak
CaUfornia Off-Peak

Wyoming On-Peak
Wyoming Off-Peak
Desert SW On-Peak
Desert SW Off-Peak

Purchases
350
350

250
250
250
250

Sales
400
300

1,000
500

200
150

PacifiCorp used historical trends for price and power availability in
each of the wholesale markets. The escalation of market prices over
time correlated 80 percent with the gas price escalation rate for each
model run.

In the last year the wholesale market in the West has changed
dramatically. The non-firm prices used in RAMPP-4 are considerably
lower than they were in RAMPP-3. Power marketers have brought
prices down significantly. They have facilitated the flow of power from
surplus areas to deficit areas, and have made information more readily
available. The western United States has excess power, and as the
market for this power becomes more efficient, prices should continue
to decline.

RAMPP-4 used a uniform non-firm market price for all geographic
areas of 19 mills on-peak and 16 mills off-peak. The company is
finding that the advent of competition in the market place has caused a
narrowing of seasonal and regional price diversity. Increased sales and
transmission access are leveling any price differences across geographic
areas and across seasons. Seasonal exchange transactions tend to
balance the seasonal demands between winter- and summer-peaking
utilities. Increased regional competition has lowered the margin on
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sales across all regions toward a single average market clearing price.
For modeling purposes, the company assumed that seasonal and

j} ̂ ' regional diversity would be non-existent by 1996.

-i ^ ',^
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In RAMPP-3 the escalation rate for non-firm prices was 100 percent of
the gas escalation rate used for the particular case. In RAMPP-4, only 80
percent of the non-firm price varied with the gas escalation rate. The
company discussed this degree of correlation with the public advisory
group and arrived at 80 percent as an acceptable level. The three
escalation rates for non-firm market prices are a low rate of 0 percent
real escalation, a medium of 1.7 percent, and a high of 3.02 percent.

Reserve Requirements

The reserve margin is the difference between a utility's firm resources
and its firm load on a capacity basis. RAMPP-3 required the model to
add new resources whenever the winter reserve margin fell below 15
percent. RAMPP-4 required the model to add new resources whenever
the winter or suminer reserve margin fell below 12 percent.

PacifiCorp is part of a very large integrated power system in the West.
The reliability of the Western System Coordinating Council (WSCC) is
quite high because individual utilides have planned to a high level of
reliability. By pooling the generating resources of a number of utilities,
the region achieves a more reliable combined system. If one plant fails
it has less impact on the entire system. This reduces the individual
reserve requirements for participating utilities.

PacifiCorp can easily afford a lower reserve margin. Its system consists
of a large number of generating resources that are relatively small. The
company's coal plants have some of the lowest forced outage rates in
the country. PacifiCorp also has access to diverse markets in the West
either through its own transmission or rights the company has
purchased. PacifiCorp can therefore tap surpluses that are available
from other participants in WSCC. The current reserve margin for
WSCC is 24 percent in the summer and 30 percent in the winter. They
have a very high capacity surplus. As the industry becomes
increasingly competitive, utilities will have a stronger incentive to
carry only as much reserve as they really need to provide reliable
service.
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Discount Rate

The company used its fter-tax incremental cost of capital as the
discount rate for RAMPP 4. The discount rate is a key component in
calculating the real leveliz d cost of resources. This measure provides
a way to compare resc^u s that have different cost structures and
different lifetimes. The/10. l3 percent discount rate used in RAMPP-4 is
the company's incremental weighted cost of capital with the debt
component expressed on an after-tax basis. The 10.13 percent rate is
slightly less than the 10.43 percent rate in RAMPP-3. The lower rate
reflects a reduction in interest rates. It also reflects lower debt and

preferred costs because the credit rating agencies upgraded PacifiCorp's
first mortgage bonds and preferred stock since RAMPP-3.

Long-run inflation for RAMPP-3 was 3.4 percent, in RAMPP-4 it was
3.3 percent.

To calculate an annual payment on capital costs (the capital carrying
charge) for each resource, the company first calculated the year-by-year
capital revenue requirements for the particular resource. This
included the company's rate of retairn, recovery of capital (depredadon)
and income taxes. The company then determined the present value of
this stream of year-by-year revenue requirements using the 10.13
percent discount rate. The next step created another stream of annual
payments that increased at the rate of inflation each year but has the
same present value as the stream of year-by-year revenue
requirements. The company then used the first-year payment from
this stream of annual payments as inputs to the IPM model. The ratio
of the first-year payment to the present value total is the capital
carrying charge. The annual payment varies by resource because of
varying book lives and tax treatments.

RAMPP-3 included an analysis of the impact of the discount rate on the
ranking of resources in the portfolio. Using a 3 percent real discount
rate for the social discount rate made very little difference in the
ranking of resources in the portfolio. RA.MPP-3 included a sensitivity
that calculated the cost of all resources using the social discount rate.
This did not cause a noticeable shift in resource selections, and had

only minimal impact on system costs. RAMPP-4 did not include a
discount rate sensitivity, as it appeared the results would be the same.

i lit I- '"'u

i7

r^'~
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Revisions to Inputs

PacifiCorp determined all of the key inputs to the model in early 1995,
and then did the modeling for the 39 cases. Between early 1995 and late
1995 some of those inputs may have changed. This section identifies
the changes that have occurred, and how each would affect the
modeling results. The following discussion addresses updates in the
following areas:

. Existing system: APS CTs

. Existing system: Hermiston

* Existing system: wind plants

. Existing system: plant re-rates

. Existing system: wholesale sales

. New resource: gas prices

. New Resources: renewables

. Non-firm market prices

Existin S stem: APS CTs

RAMPP-4 modeling included the APS CTs in the existing system
beginning in 1998. They were part of the portfolio because they are part
of an extensive agreement with Arizona Public Service company that
includes many other components. The company is re-evaluating the
timing for those CTs, discussing the issue with APS, and now expects
delays in the timing of those projects. If the delay is 2-3 years, it would
not affect the modeling results that peaking needs don't begin until
2002. Therefore, the company does not believe that this presents a
problem for RAMPP-4 model results.

Existin stem: Hermiston

As of May 1995, 60 percent of the engineering efforts were complete and
93 percent of the project purchase orders placed for the Hermiston
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project. PacifiCorp has initiated discussions with U.S. Generating
Company regarding potential cost savings that may be available.

Existing System: Wind Plants

Both the Foote Creek and Columbia Hills wind projects are on track for
completion and on-line status in 1996. Recent agreements with BPA
and Kenetech clear significant hurdles in siting and building the
projects. With both projects, PadfiCorp will be the majority owner and
Kenetech will be the developer.

The United States House of Representatives Ways and Means
Committee's latest budget proposal indudes cutting the wind tax credit.
PacifiCorp is working to keep the credit in effect. The company
appreciates the importance of the credit to keep the current cost of wind
power more competitive with alternative power sources. If the budget
proposal without the credit is approved, it could threaten the viability
of current and new wind projects. The company will be carefully
watching the Committee's activities.

Existin m: Plant Re-Rate

Plant re-rates occur on an ongoing basis as plants undergo
maintenance. Often different sources will report slightly different
capacities; typically this is due to the use of different measurement
standards. For example, the measurement may be on potential
capacity, on a 30-minute output, or averaged over a longer time period.
Any changes since early 1995 are small and would not affect the
RAMPP-4 modeling results.

Existing System: Wholesale Sales

The coinpany has made some new wholesale sales since performing
the modeling for RAMPP-4. The significant fact for RAMPP modeling
is that they all expire before the date of expected resource deficiency
(2003), except for one 50 MW sale. New purchases of 71 MW help
balance the sale and neutralize its impact on resource needs. Thus,
recent wholesale activity should have no impact on the date of the
company's need for new resources. Recent sales are listed below:
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. City of Anaheim for 25 MW from 5/1995 to 10/1997

. Black Hills Power and Light for up to 60 MW from 10/1996 to
3/2002

. BPA for 100 MW from 8/1995 to 7/1998

. Cheyenne Light Fuel and Power for 145 MW from 6/1997 to
5/2000

. Eugene Water and Electric Board for 50 MW from 8/1995 to
7/2000

. Hinson Power for 140 MW from 4/1996 to 3/2001

. Springfield Utility Board for 50 MW from 10/1995 to 9/2015

In addition, the company has made two new wholesale purchases:

. BPA for 50 MW from 8/1995 to 7/1998

. City of Redding for 21 MW from 5/1995 to 5/2014

Information about the prudency of these contracts will be part of future
rate case filings. Until the state public utility commissions decide the
transactions are prudent in a rate case, there will be no price impact to
customers.

New Resource Costs: Gas Prices

Current gas prices have declined from 155. 1 to 124. 5 (/MMBtu in the
Mountain region and 131.6 c/MMBtu in the Pacific Northwest region.
The medium gas price escalation rate has declined from 2. 11 percent
used in RAMPP-4 modeling to about 1.55 percent. Although lower, it
is not as low as the low escalation rate used - zero percent real
escalation. However, the starting price has dedined by about 19 percent
in the Mountain region and by about 15 percent in the Pacific
Northwest region. Table 3-25 shows the differences in assumptions
used in the RAMPP-4 modeling and current market conditions. Since
gas-fired resources were the least-cost supply-side resource under the
original assumptions, lowering their cost does not change the ranking
of resources.
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Comparison between RAMPP-4 Forecast
and Current Prices for Nahiral Gas

Table 3-25

Current RAMPP-4

Market Forecast

Raw Gas Price Including 1.5% Shrinkage

Low Gas Price PadficNW 124.5 151.9
Medium Gas Price Pacific NW 124. 5 155.1

High Gas Price Pacific NW 124.5 157.6
Low Gas Price Mountain 131.6 151.9

Medium Gas Price Mountain 131.6 155.1

Hi h Gas Price Mountain 131. 6 157.6

Trans ort&Stora e

Simple Cyde(l) Pacific NW 12.48 35. 91
Mountain 19.91 2151

Pacific NW 1031 11.40
Moimtain 5.37 5.20

Combined Cycle Pacific NW 35.30 46.50
Mountain 23.50 20.70

Real Gas Price Escalation Rate
Low Gas Escalation 0.66% 0.00%

Medium Gas Escalation 1.55% 2. 11%

Hi h Gas Escalation 2. 84% 3. 78%
Real Trans ort & Stora e Escalation Rate

0.00% 0.00%

Difference

(27.4) (/MMBtu
(30.6) (/MMBhi
(33. 1) (t/MMBtu
(20.3) K/MMBtu
(23.5) (t/MMBtu
(26.0) </MMBtu

(23.43) /kW-year
(1.60) /kW-year
(1.09) K/MMBtu
0.17 (/MMBhi

(1120) (/MMBtu
2.80 (t/MMBtu

0.66% / year
-0.56% / year
-0.94% / ear

0.00% / ear

(1) Simple Cycle assumes 15% capadty factor. 11,300 BTU/kWh average heat rate.

Ijh N3.25 Gas Comparison Calculations 11/9/95 8:33 AM
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A comparison between the low gas price case and the base case shows
the major impacts of a decrease in the gas price and gas price escalation.
Lower gas prices make gas-fired resources cheaper relative to other
resources, which would result in the model's selection of more gas-
fired resources and less DSM. Many of the DSM bundles would not be
cost-effective at a 125 or a 131 (t/MMbtu gas price. The model would
also make fewer non-firm sales, and make more non-firm purchases.
In spite of these changes in gas prices, and their expected impacts on
modeling results, the company is not changing the amount of DSM in
the RAMPP-4 action plan.

Coal prices have shown no significant change since early 1995.

New Resources: Renewables

A recent announcement by PacifiCorp is not directly related to the
RAMPP-4 inputs, but is a significant development for the company's
knowledge and experience with renewable technologies. PacifiCorp
recently announced a joint venture with Bechtel to develop, own, and
operate small renewable and distributed energy system projects in
international markets as well as in the U.S. EnergyWorks will focus on
specific markets for commercially available technologies: wind power,
biomass-fueled power and cogeneration, small hydro, hybrid energy
systems for remote and distributed power applications such as solar,
and industrial energy efficiency services. The World Energy Council
projects that approximately 145,000 MW of new electric generating
capacity using renewable resources will be added to the global energy
supply between 1991 and 2010. The initial focus of EnergyWorks is
likely to be selected developing countries where the benefits of grid-
supplied power are not readily secured, that have attractive business
environments, and where growth in demand for power are greatest.
The initiative will work with strong local partners in each country.
PacifiCorp sees this type of business arrangement as best addressing
customer needs, accelerating the company's understanding of the
technology of PV and its economics, and developing the capability to
provide such services in the U.S. when a viable business can be
sustained.

Non-Firm Market Prices

Wholesale prices have declined slightly since early 1995. The company
believes they may be one to two mills lower than the levels used in
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RAMFP-4 modeling, or around 18 mills on-peak and 14 mills off-peak.
The reader can look at the case with 25 percent lower non-firm market
prices for an estimate of the impact of lower non-firm market prices.
The primary unpact would be lower revenues for the company and
higher retail customer prices. It would have very little impact on
resource choices.

The company has concluded that, in spite of some changes in inputs
since the RAMPP-4 modeling, none of the changes warrant changing
the action plan.

The next chapter covers the modeling results for RAMPP-4. It reviews
the input assumptions and results for each of the individual cases.



RAMPP-4 PadfiCorp
Pa e 106

Chapter 3: Input Update



RAMPP-4 PacifiCorp Chapter 4: Modeling Results
Page 107

Chapter 4: Modeling Results

This chapter describes the cases and the results. It begins with an
explanation of the tables used to present the results, followed by a
discussion of each of the cases. The last two sections compare the
results from RAMPP-4 to the results from the RAMPP-3 studies and

evaluate the results with a risk analysis. The chapter on the RAMPP-4
action plan links results from the modeling to the action plan.

The RAMPP-4 analyses tested the continued applicability of results
from RAMPP-3 and examined some issues in new ways. RAMPP-3
included 155 cases, which provided a thorough examination of future
uncertainties and ways to stress the model. Another examination that
thorough is not necessary so soon after RAMPF-3. The modeling for
RAMFP-4 updated the model inputs with new information since
RAMPP-3, added two significant modeling changes, and moved the 20-
year study period forward by two years. RAMPP-4 included 39 carefully
chosen cases. All but two required updating the model with the data
described in Chapter 3. The other two cases used RAMPP-3 data.

To help the reader understand the assumptions that are common to
some of the cases, compared to the assumptions that vary across cases,
the company prepared Table 4-1. It shows how each of the cases
included key assumptions.

Presentation of Results

Analysis of results focused on the first 10 years (1996 - 2005) of the 20-
year study period. The results for the first 10 years are the most
significant because of the changing nature of the electricity market.
Changes in the industry will soon make today's planning assumptions
out-of-date. Chapter 1 discussed the issue of the time frame for IRP in
the Perceptions section.

TNs chapter's discussion focuses on the winter peak MW amounts,
because PacifiCorp's retail system is winter-peaking (the winter peak for
the retail load is higher than the summer peak through the planning
period). The load forecasting section of the Inputs chapter discussed
the company's peaking patterns.
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1 Med Load - Med Gas

4 No Summer Season

5 No Turbine Upgrades
6 Without Hermiston

7 Med Load - High Gas Witfiout Hermiston
11 NoDSM

12 20% Conservation Advantage
13 15% Conservation Advantage
14 15% Conservation Disadvantage
21 Med Low Load - Med Cas

22 Med High Load . Med Gas
31 Med Load - Low Gas
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33 Med Load - High Gas
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41 Resource Lumpiness
42 25% Lower Non-Firm Market Prices

43 25% Higher Non-Finm Market Prices
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45 250 MW Plant in 1999 Medium Non-Firm Market Prices

46 250 MW Plant in 1999 25% Higher Non-Firm Market Prices
47 500 MW Plant in 1999 25% Lower Non-Firm Market Prices
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58 Added Transmission Bridger to OWC
59 Added Transmission Utah to OWC

61 Renewables at 35% of Capita] Cost
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73 Hi Environmental Adders
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Table 4-2 shows key results for each of the cases. It covers eight pages:
two pages for each of four sets of cases. The table provides results for
each of the cases according to 1) summer peak MW added by 2005, 2)
winter peak MW added by 2005, 3) annual energy in 2005, 4) average
annual emissions, and 5) financial results. The first page of the table
for each set of cases shows resources added by the year 2005 for both
summer peak capacity and winter peak capacity. The amount of MW
varies by season because certain resources, especially gas-fired, have a
higher output in winter when average temperatures are lower. The
second page of the table for each set of cases shows resources added by
2005 in energy, average emissions, and financial results, i

<J

The first page of the table begins with native load, wMch comes dice/zQy
from the load forecast for the year 2005. It then adds firm sales, and
subtracts the amount of DSM added by the model for that case. The
remainder is the total requirement to be met from supply-side
resoiirces. Table 4-2 presents the DSM as a subtraction from system
needs merely as a convenient way to represent it. The model adds
DSM in an integrated process that minimizes total costs for the entire
system. Lines 5 and 21 of the table show the amount of capacity
provided by the existing system for each of the cases. Lines 6 and 22
show firm purchases, which are the same for almost all of the cases.
Lines 8 through 13 and lines 24 through 29 show the actual new
resources added by the model. The table lists them iinder the categories
of renewables, cogeneration, combined cycle CTs, coal, ta-ansmission,
and peaking resources. Lines 15, 16, 31, and 32 show the reserves and
the reserve margin requirement for the system.

Table 5-1 in the draft report (now renumbered 4-2) used a technique for
reporting the Gadsby repowering that resulted in larger amounts in the
new resource category of "Combined Cycle CT" and less in the "Existing
Generation" category. Under the older reporting technique, when the
model selected the Gadsby repowering, it reduced existing generation
by the amount of the original Gadsby MW, and added to the new
resource category the original Gadsby MW as well as the incremental
Gadsby MW. Table 4-2 in this report, all of the numbers derived from
that table, and all of the tables in the Appendix now rely on the newer
technique. This change did not affect the financial results, only the
reporting of MW additions. The change affects the lines showing
"Existing Generation" and the lines showing "Combined Cycle CT" on
Table 4-2.

.^
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 4-2, Page 1 of 8

Case Name

Ca»e*

Base

Case

Study
1

Summer J*eak£apacity in Year 2005 (MW)
Native Load S 8,807 "S
Firm Sato | 1.485 ! g
lesa DSM I (3521 »S

S5

R-3 Data R-3 Data No

using using Summer
R-3 Code R-4 Code SeaBon

2 (A) 3 (A) 4

Total Requirements

Existing Generation
Firm Purchases

New Resources

Renewable

Cogeneration
Combined Cycle CT
Coal
Transmission

Peaking Resources
Total Resources

s

15 Reserves

16 Reserve Mar in(RM)(%)

9,940

10, 123
424

0

363 ::

222
0 .
0 \i

s^
11. 132 :

ss:

1, 192 ..

12. 0 ; :

Winter Peak Capacity in Year 2005 (MW)
17 Native Load

18 Firm Sales

19 less DSM
20 Total Requirements

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar in(RM)(%)

9, 104
995
iaa!

9^53

10, 162 .

319

0 ;
387 .
248 '

0

0 .

a

11, 115

1, 462 .

15. 1 ..!

9,273
1, 195
(6081

9^60

10,054
317

0

0

0

721
0

2ff
11^40

1.480
15.0

9,273
1.195
lua

9^52

10, 054

317

0

0

0

698
0

Zffl
11^31

1.479
15.0

9, 104
995

ws
9, 654

10,161
319

0

104
229

0

0

a

10^13

1,159
12,0

No

Turbine

Upgrades
5

8,807
1,485
(3581

9,934

9,974
424

0

431
297

0

0

^

11, 126

1, 192
12.0

9, 104
995
usa

9,646

10, 012

319

0

458
331

0

0

a

11, 120

1,474
15.3

No Henniston No

Plant DSM

Med Gas High Gas Allowed
6 7 11

8,8»7
1. 485

(3591
9, 933

9, 689

424

0

715
297

0

0

a

11, 125

1, 192

12.0

9, 104

995

(4551
9,645

9,669
319

0

760
331

0

0

a

11,079

1, 435

14.9

8.807
1, 485

(4001
9^92

9,689
424

0

966
0

0

0

c

11, 079

1, 187

12.0

9, 104

995

(4871
9,612

9,669
319

0

1,028
0

0

0

a

11^)16

1, 404

14.6

8,807
1,485

a

10^92

10,123
424

0

683
297

0

0

a

11^27

1, 235

12.0

9, 104

995

c

10,099

10,161
319

0

726
331

0

0

a

11^3B

1, 439

14.2

DSM Costs

Reduced by Increased
20% 15% 15%

12 13 14

8.807
1,485
(45U1

9^42

10, 122
424

0

371
105

0

0

B

11, BU

1, 180

12.0

9, 104

995

(5291
9^70

10,161
319

0

395

117
0

0

s

10,992

1,422
14.9

8,807
1,485
(4361

9ft56

10, 122
424

0

382
110

0

0

a

11,038

1, 182
12,0

9. 104
995
<sia

9.584

10, 161

319

0

406
123

0

0

a

11,009

1, 426

14,9

8, 807

1,485
(297)

9,995

10, 123
424

0

351
297

0

0

B

11.195

1,200
12.0

9, 104
995

am
9,712

10, 161

319

0

373

331

0

0

s

11, 184

1, 472

15.2
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Comparative Results of RAMFP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 4-2, Page 2 of 8

Case Name

Case*

Base

Case

Shidy
1

Annual Energy in Year 2005 (MWa)
I Native Load

2 Pump Storage/Peak Rehim
3 Finn Sales

4 Non-Firm Sales

5 less DSM

6 Total Requirements

7 Existmg Generation
8 Firm Purchases

9 Non-Firm Purchases

10 New Resources

11 Renewable

12 Cogeneration
13 Combined Cycle CT
U Coal
15 Transmission

16 Peaking Resources
17 Total Resources

6,463

305
1^266

921
aw

8, 710

7,768
400

0

0

360

183
a

0

fl
8,710

R-3 Data

using

R-3 Code

2 (A)

6, 634

376

1,410

512
(3481

8, 584

7,473

364
47

0

0

0

661

0

55
8,599

Avera e Ann al Emission in 1 96-204 1000 ton

18 C02 55,189
19 NOx 125

Financial Results with End Eff c to 2045

20 50-year UtiUty Cost
21 NPVat8.6%(milBonS) 42360'
22 Real Levelized (mills/kWh) 42. 55

23 50-year Total Resources Cost
24 NPV at 8.6% (mimon $) 42,990
25 Real Leveli?<d (mills/kWh) 41.07

25 IPM Obj FuncUon (millions }) 19,164

R-3 Data

using

R-4 Code

3 (A)

6,634

383

1, 410

507
(3511

8, 583

7.476
364

44

0

0

0

639

0

a

8,582

No

Summer

Season

4

6,463

305

1, 266

691
cam

8, 524

7,809
400

46

0

97

172

0

0

a

8, 524

55577
125

42,284
41.98

42, 610

4070

18,930

No

Turbine

Upgrades
5

6,463

305

1, 266

957
caa

8, 741

7^72
400

0

0

426

242

0

0

a

8,741

54^30
123

41,610
42. 64

43^)52
41. 12

19^90

No Hcnniston

Plant

Med Gas High Gas
6 7

6,463

305

1^66
914

(25U
8/696

7351
400

5

0

707

233

0

0

a

9,696

55. 104

125

43^73
43. 31

43, 716

41.76

19^85

6,463

299
1^66

931
cza

8, 686

7,313
400

22

0

951

0

0

0

a

8, 686

No

DSM

Allowed

11

6,463

3C5
1, 266

1,020
a

9, 053

7,760
400

0

0

676

217

0

0

St
9, 053

55,413 »N/A
126 »N/A

43,620
43. 86

44.158
42. 18

19,579

43.471
41. 52

43, 471

41. 52

19, 620

DSM Costs

Reduced by hicreased
20% 15% 15%

12 13 14

6, 463

305
1, 266

884
(2991

8, 618

7, 746

400

18

0

367

88

0

0

a

8,618

55,094
125

42^64
43. 00

43, 259

41. 32

18,923

6,463
305

U66
889

C2U
8^31

7,746

400

15

0

378

92

0

0

I!
8,631

55,118
125

42^71
42.W

43^25
41. 29

18.998

6,463

305
1^66

937
1196)

8, 775

7, 787

400

I

0

347
237

0

0

B

8,775

55,315
125

42^78
42. 17

42.905
40. 98

19, 307

I
I
>f^

0'

I
TICN
u y
ro s

c

(A) Case 2 and 3 are RAMPP-3 models. Since these models did not have a 2005 run year, 2003 is presented.
Therefore these two cases should only be compared against each other.
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 4-2, Page 3 of 8

Case Name

Case*

Base

Case

Study
1

Summer Peak Capacity in Yeaj-ZOOS (MW)
I NaUve Load ai 8,807 1
2 FirmSala, ;,; 1,485
3 less DSM :;

4 Total Requireinents ^
t3SZlg

9.940 ^

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
II Coal
12 Transmission

13 Peaking Resources
14 Total ReBOurces

15 Reserves

16 Reserve Mar in(RM)(%) ^

10, 123 |
424 S

o I
363 III
222 I

o ;g
»s
il

11,132 i
I

1. 192 |
12.0 S

Winter Peak Capacity in Year 2005 (MW1
17 Native Load |'| 9, 104 |
18 Firm Sales ;; 995 ^

19 less DSM " WSliS
20 Total Requinmentg |j 9^53 ^

21 Existing Generation
22 Finn Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Rwources

31 Reserves

32 Reserve Mar in (KM) (%)

Si;

Load Growth Rate

Medium Medium

Low High
21 22

10,162
319

.
^!

387 §
248 g
°1
°il

.. tt§
11,115 S.

g
1,462 g

15. 1 S

7597
1,485
UU}

8,970

10, 123
424

0

0

0

0

0

a

10^47

\sn
17.6

7,895
995

11311
6.759

10, 161
319

0

0

0

0

0

c

10^80

1,721
19.7

10,117
1,485
15051

11^97

10.123
424

0

1384
297

0

0

tt
12^29

1.332
12,0

10/173
995

(6191
10^49

10, 161

319

0

1,685
331

0

0

a

12^97

1, 647

15.2

Low

Gas
Prices

31

8, 807

1,485
1303]

9.W9

10, 123

424

0

344

297
0

0

B

11, 188

1, 199
12.0

Limited

Medium

$Ga«
32

8,807
1/185
(392)

9. 900

10, 123
424

0

541
0

0

0

a

llftBS

1, 188
12.0

9,104
995

(3941
9.705

10, 161
319

0

366

331
0

0

B

11, 177

1,472
15.2

9, 104

995
lisa

9, 617

10,161
319

0

576
0

0

0

a

11. 056

1, 438

15.0

High Gas Price
Non-finn Prices

High Med
33 34

8, 807

1,485
14001

9^92

10, 123

424

0

532
0

0

0

c

11. 079

1, 187
12.0

9. 104
995

(4871
9^12

10, 161
319

0

566

0

0

0

fl
11, 046

1, 434

14.9

8,807
1,485
(4351

9^57

10,123
424

0

493

0

0

0

a

11,040

1, 183
12.0

Lumped
Resource

Additions

41

8,807
1,485

Off)
9.925

10, 123
424

0

301
297

0

0

a

11, 145

1,220
12.3

9, 104

995

(£UJ
9^85

10. 161
319

0

524
0

0

0

c

11,004

1,419
14.8

9, 104
995

(460>
9.MO

10, 161

319

0

320

331
0

0

B

11, 131

1, 492

15.5

Non-Firm Prices

Lower Higher

by 25% by 25%
42 43

8,807
1,485
1347)

9.945

10, 123

424

0

294
297

0

0

a

11,138

1, 194

12.0

9, 104
995

(4381
9^61

10,161
319

0

313
331

0

0

B

11, 124

1,463

15.1

8,807
1,485
(3551

9, 937

10, 123
424

0

340

243
0

0

n

11.130

1, 193
12.0

9, 104
995
usa

9,649

10, 161

319

0

362
271

0

0

0

11, 113

1, 464

15.2

l-j
w

n>

10
?
*>

"a
w

I
n

8'
.d

I
T3
i
>(^

0

I
s

ên
e

Ijh N4. 02 Summary of Results
11/9/95 2:07 PM



Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Eniissions and Financial Results

Table 4-2, Page 4 of 8

Case Name

Case*

Base Load Growth Rate Low Limited High Gas Price Luinped
Case Medium Medium Gas Medium Non-finn Prices Resource

Shidy Low High Prices $ Gas Hig^i Med Additions
1 21 22 31 32 33 34 41

Non-Finn Prices

Lower Higher
by 25% by 25%

42 43

Annual Ener

1 Native Load

2 Pump Storage/ Peak Rehim
3 Finn Sales

4 Non-Firm Sales

5 less DSM

6 Total Requirements

InY in-200 MWa

6,463

MS
1^66

921

(244)
8,710

5^96
305

1^66
978

aa
8flW

7,438
305

1^66

1/»2

aa
9,755

6, 463

305
1, 266

860

0261
8, 698

6,463

305
1, 266

926

(268)
8, 690

6,463

305
1^66

927

cm
8, 6S8

6,463

305
1,266

886

1290)
8, 629

6,463

305
1, 266

939
csa

8, 717

6,463

305
1, 266

645
asa

8^40

6,463

305

1, 266

991

(247)
8.777

7 Existing Generation
8 Firm Purchases

9 Non-Finn Purchases

10 New Resources

11 Renewable

12 Cogeneration
13 Combined Cycle CT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

7,768

400
0

0

360

183

0

0

fl
8,710

7. 652

400

»

0

0

0

0

c

8,060

Average Annual Emission in 1996-2045 (1000 tons)
18 C02 55,189 52,938
19 NOx 125 124

Financial R 11 with End Eff cis 204

20 50-year Utility Cost
21 NFV at 8.6% (million $) 42^60
22 Real LtveBzed (mUls/kWh) 4255

23 50-year Total Resources Cost
24 NPV at 8.6% (million $) 42,990
25 Real Levelized (mUls/kWh) 41.07

25 IPM Obj Function (millions {) 19,164

38, 921

43. 92

39^)62

43. 03

14395

7^80
400

0

0

1^13
U3

0

0

a

9.75S

57,983
125

47, 134

41. 31

47, 849

39. 64

24^84

7, 672

400
20

0

340

266

0

0

Q

8,698

54, 729

123

42^49
42. 21

42, 973

41. 05

19, 113

7, 748

400
10

0

533

0

0

0

a

8, 690

55/108
126

41,924
42. 11

42. 445

40, 54

18, 860

7,751

400
12

0

525

0

0

0

St
8, 688

55if96
127

42^57
42. 69

42, 995

41. 07

19/198

7, 715

400
27

0

488

0

0

0

Q

8, 629

55^08
127

43,052
43. 44

43, 705

41. 75

19, 791

7, 783

400
5

0

298

232

0

0

a

8, 717

55,11»
125

42,312
42. 38

42, 773

40. 86

19, 175

7^14
400
125

0

289

113
0

0

a

8,440

54,185
121

43,459
43. 39

43^85
41. 92

19, 990

7, 830

400
0

0

337
210

0

0

B

8,777

55,205
125

41^64
4157

41. 998

40. 12

18, 337

n

i
f
rf^

0

6-
2-
h^-

"-ddq
t" y
" s
<-t £.
!-' !?'
(jj "i
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case*

Base

Case

Study
1

Table 4-2, Page 5 of 8

Overbuild by 250 MW in 1999 Overbuild by 500 MVV in 1999 Underbuilding until 2005
with Non-Firm Prices that are with Non.Fiim Prices that are CCCT+2 CCCT+6 CCCT+10

25% Lower Medium 25% Higher 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher
44 45 46 47 48 49 50 (A) 51 (A) 52 (A)

Summer Peak Cacacitx_in Year 2005 (MW)

1 Nadve Load

2 Firm Sales

3 less DSM
4 Total Requireinents

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogene ration
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar in(RM)(%)

8,807 ̂ ;

'.485.s
osaj

9,«0 ^
'!

10.123 ^
424 9

w

0 I
363 II

o is

;1
a!

11,132 ^

1, 192

12.0

Winter Feak£ai»ntv in Year 2005 IMWI

17 Native Load

18 Firm Sales

19 less D5M

20 Total Requirements

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cpgeneration
26 Combined Cycle CT
27 Coal

28 Transmission

29 Peaking Resources
30 Total Rcsoutccs

31 Reserves

32 RnaveMu in(RM)(%)

9, 104 i
995 ;
ma,

9,653 i

10, 162

319

0

387
248

0

0

a

11.115

1^62
15.1

I;

8. 807

1/185
13451

9,947

10.123
424

0

297
297

0

0

a

11, 141

1, 194
12.0

9, 104

995
(4351

9,664

10, 161
319

0

316
331

0

0

a

11, 127

1/163
15.1

8,807
1,485
13511

9,941

10, 123
424

0

364

223
0

0

s

11, 134

1,193
12.0

9,104
995

U1D
9^55

10, 162

319

0

387
249

0

0

a

11, 116

1/161
15.1

8,807
1,485
(3511

9.M1

10,122
424

0

371
226

0

0

a

11,143

1, 202

12,1

9,104
995

(447)
9.652

IO,I«1
319

0

395
251

0

0

a

11, 127

1,474
15.3

8,807
1,485
134B1

9,952

10, 123

424

0

470
130

0

0

a

11,146

1, 194

12.0

9, 104
995

U3SI)
9.670

10, 162
319

0

500
145

0

0

B

11,125

1,456
15.1

8, 807

1,485
ism

9. 944

10, 122
424

0

47B
121

0

0

a

11, 137

1/193

12.0

9, 104
995
mu

9^58

10,161
319

0

500
134

0

0

B

11,115

1,457
15.1

8,807
1, 485

(3481
9,945

10,122
424

0

470
169

0

0

B

11.185

1, 241

12,5

9, 104
995

(4421
9,657

10, 161
319

0

500
188

0

0

a

11,169

1^12
15.7

8,807
1,485
(3531

9,939

10.123
424

0

86
168

0

0

231
11.131

1, 193

12.0

9,104
995

(4441
9. 6SS

10, 161
319

0

91
187

0

0

352
11, 110

1,455
15.1

8,807
1.485
(3631

9,929

10, 123

424

0

150
102

0

0

221
11,121

1, 192

12,0

9, 104

995

(458)
9^41

10,161
319

0

160

114
0

0

342
11.096

1.455
15.1

8, 807

1,485
OS)

9,929

10, 123

424

0

344
168

0

0

321
11^80

1,451
14.6

9, 104
995

(460>
9.640

10,161
319

0

366
187

0

0

312
11^75

1735

18.0

>~d
&)

fD

i-i >-d
."£

hd
01

I
i

n
î
3

.̂-*

lt^

0

i
1-1-

&

r
C/l
e
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case »

Base

Case

Study
1

Table 4-2, Page 6 of 8

Overbuildby250MWiiil999 Overbulld by 500 MW in 1999 Undeibuilding unffl 2005
with Non-Firm Prices thai are with Non-Finn Prices that are CCCT+2 CCCT+6 CCCT+10

25% Lower Medium 25% Higher 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher
44 45 46 47 48 49 50 (A) 51 (A) 52 (A)

An u En r in Y u 2005 MWa
1 NaKve Load 6^63 6463

2 Pump Storage/Peak Return 305 305
3 pirmSalea 1^66 y66

4 Non-Fimi Sales 921 638
5 teaaDSM OW C3fl
6 Total Requirements 8,710 8^35

7 Bxisting Generaticm 7,768 7^14
8 Firm Purchases 400 400
9 Non-Finn Purchases 0 148
10 New Resources

11 Renewable 0 0

12 Cogeneration 360 261
13 Combined CydeCT 183 113
U Coal 0 0
15 Transmission 0 0

16 Peaking Resources fi Q
17 Total Resources 8,710 8,435

Average Annual Emission in 199WQ45 (1(10(1 ton?)
18 C02 55,189 54,153
19 NOx 125 121

Financial Reaulta witli End Effmta to 2045

20 5& year Utility Cost
21 NFV at 8.6% (million $) 42^60
22 RealLevelIzedfmais/kWh) 42.55

23 50-year Total Resources Cost
24 NFV at 8.6% (miUion $) 42,990
25 Real Levelized (miUs/kWh) 41.07,

25 IFM Obj Function (millions $) 19,164

43512
43.43

43. 932

41. 97

20^)43

6,463

305

1, 266

923
cia

8,713

7. 7&8

400
2

0

360

184

0

0

a

8,713

55,186
125

42^98
42. 58

43, 025

41. 10

19,189

6,463

305

1, 266

994

(244)
8,784

7. 822

400

0

0

368

194

0

0

n

8,784

S5S16
125

41^76
41.M

42, 098

40. 21

18^44

6,463
305

1^66
674

032)
8, 475

7^19
400

107

0

400

49

0

0

fl
8,475

54,090
121

43, 641

43. 53

44,051
42. 08

20, 107

6,463

305

1^66
919

cm
8,712

7^42
400

6

0

465

100

0

0

fl
8,712

55, 134

125

42, 767

42. 73

43, 187

41. 25

19^27

6,463
305

U66
Wll
OtOt

8^04

7,791

400

0

0

465

148

0

0

a

8,804

55,157
125

41. 779

41. 74

42, 196

4031

18^68

6^63
305

1, 266

502
(2441

8, 291

7^20
400

204

0

85
68

0

0

12
8,291

54^44
122

43, 707

43. 68

44. 146

42. 17

20,027

6463
305

1, 266

695
(255)

8.473

7, 778

400

49

0

149

86

0

0

M

8,473

55,334
126

42,966
13. 03

43. 415

41. 47

19^21

6,463

305

1, 266

1,009
ssa

8,787

7, 822

400

0

0

341

149

0

0

Z5
8,787

55^10
126

41, 719

41.79

42,167
40. 28

18542

i
f
ll^

0

I
j

i-acn
o y
"> s
!-* E-
S5'

Note: (A) An additional 2, 6, or 10 mUl/kWh was added to the CCCT cost to represent
an additonal profit margin for an energy producer selling power in a sellers market.
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 4-2, Page 7 of 8

Case Name

Caac*

Base

Caae

Study
1

Added Transm

Test Transm Bridget
Conversion to OWC

57 58

Summer Peak Capacity in Year 2005 (MW)

1 Native Load

2 Finn Sales

3 less DSM

4 Total Requirements

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar in (RM) (%)

8,807 ?"
1,485 !::

13521J
9,940 ^

iau3 ^

424 ;;
'..V
^

o "!
363

222
0

0

a

11, 132

1, 192

12.0

Winter Peak Capacity in YeflF 2W5 (MW)
17 Native Load ' 9, 104 \
18 Firm Sales 995 g
19 leuDSM :' UK);
20 Total Requirements ; 9,653 ^

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 BnerveM.u In (KM) (%)

10, 162
319

0

387
248
'ol
0 "
C8

11/115 ;

1.462 F
15. 1 B

8,807
1,485
wai

9.890

10, 123
424

0

233
297

0

0

c

11,077

1, 187

12.0

9, 104

995
usa

9, 612

10, 161

319

0

248

331
0

0

a

11,059

1/U7
15.1

8,807
1,485
(352>

9. 940

10, 122
424

0

364
222

0

0

c

11.132

1, 192

12.0

9, 104
995

wa
9^54

10. 161
319

0

387
247

0

0

a

11.114

1,461
15.1

Cheaper Extend Inputs to 2045
Utah Renew- Firm Loads and All

to OWC ables Conlracts DSM Inputo
59 61 65 6( 67

8, 807

1.485
1352)

9. 940

10, 123
424

0

363
222

0

0

c

11, 132

1, 192
12.0

9, 104
995

(4461
9^53

10, 162

319

0

387
248

0

0

a

11, 115

1,462
15.1

8, 807

1,485
(MB

9,944

10,123
424

54
217
120

0

0

2B1
11, 137

1,157
12.0

9, 104

995
(439)

9^60

10, 162

319

54
230
133

0

0

2SSSt
llftW

1/138
14.9

8.807
2, 130

(3701
10. S67

10, 123

692

0

723
297

0

0

n

11^35

1, 268

12.0

9,104
1,463

usa
10.108

10,161
954

0

769

331
0

0

a

12, 216

2, 107

20.8

8,807
1,485
(3321

9.960

10, 123

424

0

355
254

0

0

a

1U55

1. 195

12.0

9, 104
995

ica
9^72

10,162
319

0

377
283

0

0

a

11,141

1,469
15.2

8,807
2,130
oza

10^64

10, 123
692

0

720

297
0

0

a

11^32

1,268
12.0

9, 104

1.463
(li2)

10, 106

10, 161

954

0

766
331

0

0

a

12,212

2, 107
20.8

Environmental Addere

with C02 CoBb il
(10/lon $25/lon »40<ton

71 72 73

8, 807

1, 485

ISffl)
9.990

10, 123
424

0

985

297
0

0

s

11^29

1. 899

19.1

9, 104
995

14621
9,637

10, 161
319

0

1,048
331

0

0

a

11^59

2,222
23.1

8,807
1/185
fl2fl

9^66

10, 123
424

592
1, 973

1,889
0

0

c

15,002

4, 740

52.0

9, 104
995

(5091
9,590

10, 161

3K

712
2.B99
2,025

0

0

a

15^16

5, 726

59.7

8,807
1,485
14601

9^32

10, 123

424

876
1, 660

2A12
0

0

s

15,616

5. 199

58.8

9, 104

995

(5371
9, 5fi2

10J61

3]9

1. 166
1766

2, 709

0

0

c

16, 121

6^59
68.6
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 4-2, Page 8 of 8

Case Name

Case if

Base

Case

Study
1

Added Transm

Test Transm Bridger
Conversion to OWC

57 58

Annual En r

1 Native Load

2 Pump Storage/Feak Return
3 Firm Sales

4 Non-Firm Sales

5 less DSM

6 Total Reijuirements

7 Existing Generation
8 Finn Purchases

9 Non-Firm Purchases

10 New Etesources

11 Renewable

12 Cogeneration
13 Combined Cycled
14 Coal

15 Traiismission

16 Peaking Resources
17 Total Resources

. nY ar 2005 MW
6, 463

305
1^66

921
dll

8, 710

7,768

400
0

0

MO
183

0

0

fl
8, 710

6,463

305

1^66
890

(272)
8, 650

7,785
400

3

0

231

232

0

0

s

8,650

Average Annual Emission in 19")fi-204S (1000 tansl
18 C02 55,189 55,160
19 NOx 125 125

Financial Reaulls wilh End Effects to 2045

20 SB-yeaiUlililyCosl
21 NPV at 8.6% (miUiun $) 42, 560
22 Reil Levelized (mUk/kWh) 42.55

23 50-year Total Resources Cost
24 NPV at 8.6% (miUion $) 42,990
25 Real Levelized (mills/kWh) 41. 07

25 IFM Obj Function (millions $) 19, 164

41^77
42. 12

42. 426

40. 53

19^41

6,463

305

1.266
954
dll

8,743

7,787

400

0

0

360

196

0

0

fl
8,743

55,320
126

43, 039

43. 03

43, 469

41. 52

19,154

Utah
to OWC

59

6,463
305

1^66
»26

(2441
8.715

7,768

400

4

0

360

183

0

0

a

8,715

55,211
125

43»n
43.05

43,490

4154

19, 163

Cheaper Extend Inputs to 2045
Renew- Finn Loads an All

ables Contracts DSM Inputs
61 65 66 67

6,463
305

U 
912
cm

8.7B6

7,739

400

5

51

214

99

0

0

128
8.706

54, 216

125

42, 277

42. 19

42, 698

40. 79

18.657

6,463

305

1,683
971
osa

9,165

7.724

523

0

0

716

202

0

0

fl
9, 165

54,851
125

42^73
42. 35

42,744

40. 83

22, 121

6,463

305

1^66
931

f227)
8, 736

7, 776

400

4

0

351
205

0

0

fl
8,736

55,220
125

45, 026

41.29

45, 473

39, 97

22^79

6,463

305

1,683

970

I25B
9, 166

7,726

523

0

0

713

203

0

0

a

9,1&6

54^38
125

45.141
41. 53

45, 656

40. 13

26,347

Environmental Adders

with C02 Costa at
$10/ton ]i25/ton $40/ton

71 72 73

6,463

305

1^66
239

(250
8,017

5, 892

400

449

0

975

302

0

0

a

8,U17

44,911
91

43^65
4374

44, 110

42. 13

34, 736

6,463

300

1^66
180

13SQ.
7, 921

2,453
403

627

608

1,953

1. 878

0

0

e

7,921

24,956
32

52^88
52.84

53,027
50. 65

46^12

6,463

305

1, 266

283
(3Qdl

8, 013

1,998

403

498

956

1, 644

2^14
0

0

a

8,013

10,09
22

55552
56. 16

56, 276

53.76

56, 486
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Chapter 4: Modeling Results

The second page of Table 4-2 shows the annual energy output in 2005
for each set of cases. It also shows the average annual emissions and
the financial results for each set. The emissions part of the table
includes only C02 and NOx because these are the two types of
emissions that have the greatest impact.

The last part of Table 4-2 shows four measures of financial results:

. 50-year NFV (net present value) of utility cost;

. Real levelized mills/kWh for utility cost, derived from the NPV
of utility cost;

. 50-year NPV of total resource cost (TRC); and

. Real levelized mills/kWh for TRC, derived from the NPV of
TRC.

The financial results cover 50 years: 20 years in the study period and 30
years of end effects to 2045. All four financial measures are indicators
of the impact on costs of changes in input assumptions. The company
or the reader can compare any of these measures between the base case
and any of the other cases using Table 4-2 or 4-3. Table 4-3 summarizes
just the financial information for all of the cases. For both utility cost
and TRC it includes the 50-year NPV, real levelized mills/kWh, and
the percentage change from the base case for all four indicators.

The accuracy of a 50-year NPV for either utUity cost or TRC depends on
the accuracy of each of the modeling input assumptions. Those input
assumptions predict key cost elements, such as gas prices and non-firm
market prices. PacifiCorp does not have a crystal ball. Therefore, the
company believes that any decision-making which relies on a 50-year
NPV should be done very cautiously, and only on large differences in
NPV amounts. Small differences in NPV (such as one percent or less)
from one case to another are not meaningful. For reference in moving
from one measure to another, a one mill change in the real levelized
mills/kWh for TRC corresponds to about $1 billion in NPV of TRC.

^
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50-Year Utility and Total Resource Cost
Change from the Base Case \ 3,

Case Study Title
Number

1 Base Case

4 No Summer Season
5 No Turbine Upgrades
6 Widiout Hemuston

7 Med Load High Gas Without Hemiiston
11 No DSM
12 20% Conservation Advantage
13 15% Conservation Advantage
14 15% Conservation Disadvantage
21 Med Low Load - Med Gas

22 Med High Load - Med Gas
31 Med Load - Low Gas
32 Limited Gas (SCO MW) al Med EM
33 MedLoad-High Gas .. H I fl ̂  01^-, t f m
34 High Gas - with Medium Non- rm Market Prices
41 Resource Lumpiness
42 25% Lower Non-Firm Market Prices
43 25% Higher Non-Finn Market Prices
44 250 MW Plant ul 1999 - 25% Lower Non-Finn Market Prices
45 250 MW Plant in 1999 - Medium Non-Hrm Market Prices
46 250 MW Plant in 1999 - 25% Higher Non-Fiim Market Prices
47 500 MW Plant in 1999 - 25% Lower Non-Firm Market Prices
48 500 MW Plant in 1999 - Medium Non-Hrm Market Prices
49 500 MW Plant In 1999 - 25% Higher Non-Fiim Market PriceB
50 UnderbuUd - 25% Lower Non-Firm Market Prices
51 Underbuild - Medium Non-Rrm Market Prices
52 UnderbuUd - 25% Higher Non-Fimi Market Prices
57 Test of Transmission Nant Conversion
58 Added Transmission-Bridget to OWC
59 Added Transmission - Utah to OWC
61 Renewables at 35% of Capital Cost
65 Extension of aU Existing Finn Wholesale Contracts
66 Extension of Loads & DSM to 2045
67 Extension of AUModelin to 2045
71 Low Environmental Adders
72 Medium Environmental Adders
73 Hi Environmental Adders

(l)AlTomAvasgc-. lCValue^A'^^8)-1]

SfrYear

NFV
42, 560
iWU
42^10
43, 173
43,620
43,471
4y64

42,571
42, 578
38,921
47, 134
42,649
41,924
42,457
43,052
42^12
43,459
41, 564
43, 512
42, 598
41,676
43,641
42, 767
41, 779
43,707
42, 966
41, 719
41,877
43,039
43,060
42^77
42^73
45,093
45^08
43, 665
52^88
55,552

Table 4-3

Utilit
Real Levelized

MiUs/kWh
42. 55
41. 98
42.M
43.31
43.86
41. 52
43.00
42. 96
42. 17
43. 92
41. 31
4221
42. 11
42.69
43.44
42. 38
4339
41.57
43.43
42.58
41.64
43. 53
4173
41.74
43. 68
43.03
41. 79
42. 12
43. 03
43.05
42. 19
42.35
40.69
40.92
43. 74
52. 84
56.16

Cost
A from Base Case (1)
NPV MiBs/kWh
0.0%
-0. 6%
0. 1%
1.7%
2. 5%
2.1%
0.0%
0. 0%
0.0%
-8.6%
10. 7%
0.2%
-1. 5%
-0.2%
1.2%
-0.6%
2.1%
-2.3%
2.2%
0.1%
-2. 1%
2. 5%
0.5%
-1.8%
2. 7%
1.0%
-2.0%
-1.6%
1. 1%
1.2%
-0.7%
-0.7%
6.0%
6.2%
2. 6%
23.1%
30.5%

0. 0%
-1. 3%
0.2%
1.8%
3. 1%
-2.4%
1.1%
1.0%
-0.9%
3.2%
-2.9%
-0.8%
-1.0%
0.3%
2.1%
-0.4%
2.0%
-2.3%
2. 1%
0.1%
-2. 1%
2.3%
0.4%
-1. 9%
2. 7%
1. 1%
-1.8%
-1.0%
1. 1%
1.2%
-0.8%
-0. 5%
-4.4%
-3.8%
2. 8%
24.2%
32.0%

50-Year
NFV

42,990
42,610
43,052
43,716
44, 158
43,471
43,259
43, 225
42,905
39,062
47,849
42,973
42,445
42,995
43,705
42, 773
43,885
41,998
43,932
43,025
42,098
44,051
43, 187
42, 196
44, 146
43,415
42, 167
42,426
43,469
43,490
42,698
42, 744
45,540
45, 723
44, 1)0
53,027
56,276

^'

^. L-

Total Resource Cost
Real Levelized

Mffls/kWh
41. 07
40.70
41. 12
41. 76
42. 18
41. 52
4132
41. 29
40.98
43. 03
39.64
41. 05
40.54
41.07
41. 75
40.86
41.92
40.12
41.97
41.10
40.21
42.08
41.25
40.31
42. 17
41.47
40.28
40.53
41. 52
41.54
40.79
40.83
39.41
39. 57
42. 13
50.65
53.76

A from Base Case (1)

NPV
0.0%
-0. 9%
0. 1%
1.7X.
2.7%
1.1%
0.6%
0.5%
-0.2%
-9. 1% ,
113%
0.0%
-1.3%
0.0%
1. 7%
-0.5%
2. 1%
-2.3y.
2.2%
0. 1%
-2. 1%
2.5%
0. 5%
-1.8%
2. 7%
1.0%
-1.9%.
-1.3% .
1. 1%
1.2%
-0. 7%
-0.6%
5.9%.
6.4%
2.6%

23.3%
30.9%

MiUs/kWh
0.0%
-0.9%
0. 1%
1. 7%
2. ra.
1.1%
0.6%
0. 5%
-0.2%
4. 8%

-3.5%
0.0%
-1.3%
0.0%
1.7%
-0.5%
2.1%
-2.3%
2.2%
0.1%
-2. 1%

2. 5%
0. 4%

-1.9%
2. 7%
1.0%
-1.9%
-1.3%

^

s*

;*-

*

1.1%
1. 1%

-0. 7%
0.6%

-4.0%
.3.7%
2. 6%

23.3%
30.9%
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Chapter 4: Modeling Results

Mills/kWh for Total Utility Cost
Table 4-4

Case Study TiUe
Number

1 Base Case
4 No Summer Season

5 No Turbine U rades

6 Without Hermiston

7 Med Load High Gas Without Hermiston
11 No DSM
12 20% Conservation Advanta e

13 15% Conservation Advantage
14 15% Conservation Disadvantage
21 Med Low Load - Med Gas

22 Med  gh Load - Med Gas
31 Med Load - Low Gas

32 Limited Gas (500 MW) at Med Esc
33 Med Load - High Gas
34 High Gas - with Medium Non-firm Market Prices
41 Resource Lumpiness
42 25% Lower Non-Firm Market Prices

43 25% Higher Non-Firm Market Prices
44 250 MW Plant in 1999 - 25% Lower Non-Firm Market Prices
45 250 MW Plant in 1999 - Medium Non-Finn Market Prices
46 250 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
47 500 MW Plant in 1999 - 25% Lower Non-Firm Market Prices
48 500 MW Plant in 1999 - Medium Non-Firm Market Prices
49 500 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
50 Underbuild - 25% Lower Non-Finn Market Prices
51 Underbuild - Medium Non-Finn Market Prices
52 Underbuild - 25% Higher Non-Firm Market Prices
57 Test of Transmission Plant Conversion

58 Added Transmission - Bridger to OWC
59 Added Transmission - Utah to OWC
61 Renewables at 35% of Capital Cost
65 Extension of all Existing Firm Wholesale Contracts
66 Extension of Loads & DSM to 2045
67 Extension of All Modeling to 2045
71 Low Environmental Adders

72 Medium Environmental Adders

73 Hi h Environmental Adders

50-Yr Real
Levelized

Mffls/kWh

42. 55
41. 98
42. 64
43.31
43. 86
41. 52
43. 00
42. 96
42. 17
43.92
41.31
42. 21
42. 11
42. 69
43. 44
42. 38
43.39
41. 57
43. 43
42. 58
41. 64
43. 53
42. 73
41. 74
43. 68
43.03
41. 79
42. 12
43.03
43. 05
42. 19
42. 35
40. 69
40. 92
43. 74
52. 84
56.16

Nominal Mills/kWh in
1996 1997 1998

48.98
48. 95
48. 98
49. 15
49. 15
48.89
48. 99
48.99
48. 95
50.32
48. 15
48. 96
48.99
48.99
48.99
48.99
48.97
48.98
48. 97
48.97
48. 98
48. 96
48.97
48. 97
48. 98
48.99
48. 99
48. 99
48. 96
48.96
48. 97
48. 98
48.96
48. 98
49. 91
51. 39
53.29

48.58
48.49
48. 67
48.97
48. 97
48.30
48. 61
48.62
48. 51
50. 20
47. 19
48. 58
48.58
48. 58
48. 61
48. 61
49. 12
47. 93
49. 10
48.57
47. 93
49. 09
48.57
47. 92
49. 14
48. 62
47. 96
48. 62
48. 50
48.51
48. 57
48. 81
48. 54
48. 79
50. 07
50. 70
52.98

48. 87
48. 72
49. 10
49.43

49. 41
48.42
48. 95
48.91
48.76
50. 68
47. 83
48. 86
48. 86
48.86
48. 91
48.91
49. 41
48. 20
49.39
48. 86
48. 19
49. 37
48. 85
48. 18
49. 43
48.91
48. 23
48. 92
49. 09
49. 10
48. 56
49. 71
48. 81
49.67
50. 79
51. 84
55. 15

jaa N4.04 Mills/kWh Results .
11/9/95 8:45 AM



Average Annual C02, NOx and TSP Emissions
Change and Percent Change from the Base Case

Table 4-5

Case Shidy Title
Number

1 Base Case

4 No Summer Season
5 No Turbine U ades

6 Without Henniston
7 Med Load Hi h Gas Without Henniston

11 No DSM
12 20% Conservation Advanta e

13 15% Conservation Advanta e
14 15% Conservation Disadvanta e
21 Med Low Load - Med Gas

22 Med Hi h Load - Med Gas
31 Med Load - Low Gas

32 Limited Gas (51M MW) at Med Esc
33 Mod Load-Hi h Gas
34 Hi h Gas - with Medium Non-firm Market Prices

41 Resource Lum iness
42 25% Lower Non-Firm Market Prices
43 25% Hi her Non-Firm Market Prices
44 250 MW Plant in 1999 - 25% Lower Non-Finn Market Prices

45 250 MW Plant in 1999 - Medium Non-Firm Market Prices
46 2SOMW Plant In 1999-25% Hi her Non-Firm Market Prices
47 500 MW Plant m 1999 - 25% Lower Non-Flrm Market Prices
48 500 MW Plant In 1999 - Medium Non-Firm Market Prices
49 500 MW Plant in 1999 - 25% Hi her Non-Flrm Market Prices
50 Underbuild - 25% Lower Non-Firm Market Prices
51 UnderbuUd - Medium Non-Firm Market Prices
52 Underbuild - 25% Hi her Non-Firm Market Prices

57 Test of Transmission Plant Conversion

58 Added Transmission - Brid er to OWC

59 Added Transmission - Utah to OWC
61 Renewablesat35%ofCa ital Cost
6S Extension of all Existin Firm Wholesale Contracts
66 Extension of Loads & DSM to 2045

67 Extension of All Modelin to 2045
71 Low Environmental Adders
72 Medium Environniental Adders

73 H' h Environmental Adders

Average Annual Emissions (1, 000 Tons)
C02

55, 189
55, 577
54, 430
55, 104
55, 413
55, 921
55,094
55, 118
55, 315
52, 938
57,983
54,729
55,408
55.49A
55, 508
55, 109
54, 185
55,205
54, 153
55,186
55^26
54,090
55, 134
55,157
54, 344
55,334
55, 310
55, 160
55,320
55, 211
54.216
S4SS1
55,220
54,838
44,911
24.956
20, 639

NOx
125.2
125.5
122.9
125.1
126.4
125,2
125,4
125,4
125,1
124.3
125.5
123.4
126.2
126.5
126.5
1Z5.0
121.4
125.3
121.3
125,2
125.3
121.0
125.0
125.1
121.7
125.6
125.6
125.3
125.6
125.3
125.0
12S.4
125.2
125.4
90.8
32.3
22.3

TSP
11.18
11.20
10.98
11.19
11.26
11.21
11.18
11.18
ll.W
11.00
11.32
11.01
11.24
11^6
11.25
11. 18
10.81
11.20
10.81
11.18
11.19
10.79
11.15
11. 17
10.82
11.19
11.21
11.24
11.23
11.19
11.13
11. 18
11.19
11. 18

8.57
2.95
2.15

Change from Base Case
C02 NOx TSP

388

(758)
(8S)
224
732

(94)
(71)
127

(2,250)
2,794
(460)
219
308
320
(79)

(1, 004)
16

(1, 036)
0)
37

(1,099)
(54)
(31)

(845)
145
122
(29)
132
23

(972)
(337)

32
(351)

(10,277)
(30,233)
(34,550)

0.3

(2.3)
(0. 1)
1.2

(0. 0)
0.2
0.2

(C. l>
(0. 9)
0.3

(1. 8)
1.0
1.3
1.4

(0.2)
(3. 8)
0.1

(3. 9)
(0.0)
0,1

(4. 2)
(0. 2)
(0. 1)
(3,4)
0.4
0.4
0.2
0.4
0.1

(0. 2)
0.2

(0.0)
B.2

(34. 4)
(92. 9)

(102. 9)

0.02
(0.20)
0.01
0.08
0.03

(0.01)
(0. 00)
o.ni

(0. 18)
0.14

(0. 17)
0.06
0.08
0.07

(0. 00)
(0. 37)
0.01

(0. 38)
(0. 00)
0.01

(0.39)
(0. 03)
(0. 02)
(0. 36)
0.01
0.03
0.06
0.05
0.01

(O. C5)
(0. 00)
0.00

(0.00)
(2.61)
(8.24)
(9.03)

% Chan from Base Case

C02 NOx TSP

».7%
-1.4%
-0.2%
0. 4%
1.3%

-0.2%
-0. 1%
0.2%

-4. 1%
5. 1%

-0.8%
0.4%
0.6%
0.6%

-B. l%
-1.8%
o.ro

-1.9%
0.0%
0. 1%

-2.0%
-0. 1%
-0.1%
-1.5%
0. 3%
0. 2%

-0.1%
0.2%
O.B%

-1.8%
-0,6%
0. 1%

-B.6%
-18.6%
-54.8%
-62.6%

0. 2%
. 1. 9%
-0.1%
1.0%
0. 0%
0.2%
0.2%

-0. 1%
-0.7%
0.2%

-1. 4%
0. 8%
1.1%
1. 1%

-0. 1%
-3.0%
0. 1%

-3, 1%
0.0%
0. 1%

-3. 3%
-0.2%
-0, 1%
-2.8%
0.3%
0,3%
0.1%
0.4%
0. 1%

-0. 1%
0.2%
0.0%
0.2%

-27. 5%
-74. 2%
-82.2%

0.2%
-1. 8%
0.1%
0.7%
0.3%

-0. 1%
0.0%
0. 1%

-1.6%
1.2%

-1.5%
0. 5%
0.7%
0.6%
0.0%

-3.3%
0. 1%

-3. 4*;/<i

B.()%
0.1%

-3.5%
-0.3%
-0. 1%
-3.2%
0. 1%
0.3%
0.5%
0.4%
0.1%

-0.5%
0.0%
o.«%
0.0%

-23.4%
-73. 7%
-80.8%
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Chapter 4: Modeling Results

PacifiCorp chose to focus its evaluation of results on the financial
measure that most closely matches its strategic concerns: customer
prices. PacifiCorp believes that its success in keeping customer prices as
low as possible will be key to its success in the increasingly competitive
electricity markets. The real levelized mills/kWh of utility cost (the
second financial indicator on Table 4-2) is the best long-term indicator
of customer prices. It is a predictor of what overall average retail
customer prices would be if all customer bills used only kWh usage
(i.e., no customer or demand charges). The company chose to focus on
mills/kWh of utility cost, because that indicator shows how alternative
assumptions and actions would affect customer prices. The following
discussion refers to tUs measure of the financial results as average
customer prices, while recognizing that it ignores interstate allocation
issues, interclass allocation issues, and customer load factor issues.
Because of its concerns with the accuracy of any measure based on 50-
year estimates of NPV (from which the customer price indicator is
derived), the company also examined more short-term price indicators.

The discussion of each case includes the customer price impact in the
next few years. Table 4-4 shows the levelized mills/kWh of utility cost
(as an indicator of the average retail customer price) for each of the
three years of the action plan period. For ease of presentation, the
following discussion refers to these as 1996 customer prices, 1997
customer prices, and 1998 customer prices, again recognizing that they
ignore interstate allocation issues, interclass allocation issues, and
customer load factor issues.

The company recognizes that IRP rules and guidelines from the state
regulatory commissions require the use of TRC for planning. The
company's focus on customer prices is not ignoring TRC; in most cases
the results for the two measures are consistent. The cases which
resulted in inconsistent patterns for utility cost and TRC are the cases
which altered the inputs for DSM. The discussion of the DSM cases,
below, addresses this issue further.

Table 4-5 lists all of the cases and shows information for emissions. It
includes the average annual emissions for C02, NOx and TSP, the
absolute level of change from the base case, and the percentage change
from the base case.
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Results of the RAMFP-4 Cases

The following discussion describes each case analyzed in RAMPP-4.
Table 4-1 shows how each cases uses different input assumptions.
Comparmg the results of each sensitivity case to the base case provides
an indication of the impact of changes in input assumptions in the
sensitivity case. Numbering for the cases is not a continuous sequence.

Base Cases and Corn arisons to RAMPP-3

1) Base Case
The base case assumed medium load growth at 2. 07 percent per
year in winter MW and medium gas prices at 2. 11 percent real
escalation per year. Most of the other cases_use the base case
assumptions, with one or two changes. The base case in
RAMPP-3 also assumed medium load growth and medium gas
price escalation, though the growth rates were not the same.
The RAMPP-3 levels were 2. 13 percent for load growth and 3.78
percent for gas price escalation with a lower beginning gas price
in RAMPP-4.

In the base case the model added DSM beginning in 1996, Gadsby
repowering beginning in 2002, and OWC co8eneratlon^beSinning in
2003. By 2005 the model added a total of 446 MW of DSM and 635 MW
of gas-fired resources, for a total of 1,081 MW. The modd also needed
109 MW of summer peak purchases for the year 2002. The results of
the base case indicate resource actions in only three areas: DSM,
summer peak purchases, and gas-fired baseload resources. Results of
the other cases reinforce that DSM, summer peak purchases, and gas-
fired baseload resoiirces should be key elements of the action plan.

The financial model results for the base case indicate average customer
prices of 42.55 mills/kWh. This figure is significant only for
comparisons from one case to another. It shows 1996 customer prices
of 48.98 mills/kWh, 1997 customer prices of 48.58 mills/kWh, and 1998
customer prices of 48.87 mills/kWh.

2) With RAMPF-3 Data, With RAMPP-3 Code, With Hermiston^
This is case #213 from RAMPP-3. It is the case from RAMPP-3
that most closely matches RAMPP-4 assumptions; it included
the Hermiston plant in the portfolio for the model to select it
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(which it did). Subsequent model selections in that case thus
assumed the presence of Hermiston in the existing system.

Since this is a RAMPP-3 case, it induded more DSM than the IIAMPP-4

cases. Each RAMFP-3 case included a pre-determined amount of DSM.
In the RAMPP-4 cases the model selected much lower amounts of DSM

than RAMPP-3's medium level of DSM.

In the RAMPP-4 case #2 (#213 from RAMPP-3) the model added 721
MW of coal, 247 MW of peaking resources, and 608 MW of DSM for a
total of 1,576 MW of new resource additions. The RAMPP-4 base case
(RA.MPP-4 case #1) included 635 MW of cogeneration and 446 MW of
DSM. Together they totaled 1,081 MW of new resource additions or 497
MW less than the RAMPP-3 case #213. The model's switch from

selecting coal in RA.MPP-3 to selecting gas-fired resources in RAMPP-4
reflects reductions in the cost of gas-fired resources. The decrease in
total resource additions from RAMPP-3 to RAMPP-4 reflects the lower

load forecast in RA.MPP-4, the larger existing system in RAMPP-4, and
the lower reserve margin in RAMPP-4. Allowing for these differences
between the two RAMPP cycles, the company concluded that the
results of RAMPP-4 cases #1 and #2 supported the consistency of
RAMPP-4 results with RAMPP-3 results. Another section of this

chapter, below, compares the RAMPP-3 and RAMPP-4 results.

3) With RAMFP-3 Data, with RAMPP-4 Code, With Hermiston
This case used RAMPP-4 IPM code, but RAMFP-3 data inputs. It
tested the impact of updating the IPM code from RAMPP-3 to
RAMPP-4. A comparison of the results of tNs case with the
RAMPP-3 Case #213 shows the impact of just the code changes.
Note: The RAMPP-3 data did not include summer peaks, so this
case shows the impact of all RAMPP-4 code changes except the
summer peak capability.

Comparing this case to RAMPP-4 case #2 shows that using the RAMPP-
4 code produces results almost identical to the RAMPP-3 code.
RAMPP-4 Case #2 included 608 MW of DSM; case #3 included 616 MW
of DSM. Case #2 had 721 MW of coal; case #3 had 698 MW of coal.
Case #2 had 247 MW of peaking resources; case #3 had 262 MW of
peaking resources. The minor differences are due to modeling
inconsistencies in the RAMPP-3 code. PacifiCorp and ICF Resources,
the model vendor, found these inconsistencies after completion of the
RAMPP-3 planning cycle. ICF Resources corrected the errors before
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RAMPP-4 modeling began. These minor corrections, mainly in the
treatment of non-firm sales during non-run years, changed the results
slightly. Both of these cases selected coal-fired resources instead of gas-
fired resources, because they used RAMPP-3 data that had lower coal
prices and higher gas prices than did RAMPP-4 data.

4) With No Summer Data
This case is the same as the base case, except it included no
summer data on loads or resources. Since this case used

RAMPP-4 data and RAMPP-4 code, comparing it to the RAMPP-
4 base case (RAMPP-4 case #1) shows the impact of adding the
summer peak capabiUty to the model.

In RAMPP-3 the model did not recognize summer peaking needs. ICF
Resources made the code change to include the summer season before
modeling for RAMPF-4 began. Thus, in RAMPP-4 the model
recognized both winter and summer peaking needs. In RAMPP-3,
when the model did not recognize summer peaking needs, it selected
new resources based only on the winter reserve margin requirement.
PacifiCorp's system is more stressed in the summer than the winter
because the company has more winter peaking resources available to it
than summer peaking resources. The retail load is still winter peaking;
winter peaks for the retail load exceed summer peaks through the
planning horizon. However, because the company currently has more
winter peaking resources available to it, the winter reserve margin is
larger than the summer reserve margin. In this situation, not
recognizing summer would reduce the apparent need for new
resources.

This no-summer case added 302 MW less of gas-fired resources and 1
MWa less of DSM, compared to the base case (which included the
summer data). Planning based only on winter needs could result in
under-estimating resource requirements.

The financial model results for the case using no summer season data
show average customer prices of 41.98 mills/kWh, compared to the
base case of 42.55 mills/kWh. These lower prices resulted from fewer
resources being added to the system in case #4.
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Altered Base System Assumptions

5) With No Turbine Upgrades
All of the cases except this one included 150 MW of turbine
upgrades that PacifiCorp plans to implement in the next few
years. The previous chapter described these upgrades. These are
cost-effective improvements to ten units at six of the company's
coal plants. This case tested the cost effectiveness of the upgrades
by comparing customer prices under this case with customer
prices under the base case; another test is the net present value
(NFV) of the total utility cost of this case to that of the base case
(case #1). Turbine upgrades were not an option during RAMPP-
3, so there is no comparable RAMPP-3 case.

Without the hirbine upgrades, the model selected 7 MW more DSM
(453 MW by 2005 instead of 446 MW in the base case) and 154 MW
more of gas-fired resources (789 MW instead of 635 MW) by 2005. Since
summer reserve margin requirements drove model selections, the
model added exactly 150 MW more as measured in summer MW. This
total additions in winter MW were Mgher because gas-fired resources
have more output under lower air temperatures.

Most significant are the financial results. Average customer prices
were 42.64 mills/kWh without the turbine upgrades and 42.55
mills/kWh with the upgrades (in the base case). The 1997 customer
prices and 1998 customer prices are higher without the turbine
upgrades than they are with the upgrades because the upgrades would
improve the efficiency of the company's existing plants, thereby
reducing generating costs.

6) Without Hermiston with Medium Gas Escalation
This case excluded Hermiston from both the existing system and
the portfolio, using base case price escalation assumptions for
gas. RAMPP-3 did not include the Hermiston plant in the
existing system or portfolio except for one sensitivity; therefore
this case is similar to some of the RAMPP-3 cases.

Both this case and the next tested the impact of excluding the
Hermiston plant from current and future resources. This case assumed
medium gas price escalation, while case #7 assumed high gas price
escalation. Without Hermiston, the model added 9 MW more of DSM
(455 MW instead of 446 MW in the base case), and 457 MW more of
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gas-fired resources (1,091 MW instead of 635 MW in the base case). All
together, the model added 1,546 MW of new resource additions, 466
MW inore than in the base case. .,^

The financial results of case #6 underscore the benefits of acquiring -7
Hermiston. Without Hermiston, average customer prices were 43.31
mills/kWh, compared to 42.55 mills/kWh in the base case. For 1996,
1997 and 1998, customer prices were Ugher without Hermiston than
they were in the base case.

7) Without Hermiston with High Gas Escalation
This case excluded Hermiston from both the existing system and
the portfolio, using the high price escalation assumptions for
gas. This case is similar to some of the RAMPP-3 cases.

Under the assumption of no Hermiston and high gas price escalation,
the model added 41 MW more of DSM (487 MW instead of 446 MW in
the base case), and 394 MW more of gas-fired resources (1,028 MW
instead of 635 MW in the base case). Higher gas price escalation made
DSM more attractive and made gas-fired resources less attractive.

The financial results of case #7 also underscore the benefits of acquiring tGp
Hermiston. Without Hermiston and with high gas price escalation,
average customer prices were 43. 86 mills/kWh compared to 42. 69
mills/kWh in the high gas case (#33 from RAMPP-4). For 1996, 1997
and 1998, customer prices were higher in RAMPP-4 case #7 (without
Hermiston and with high gas price escalation) than they were in
RAMPP-4 case #33 (with Hermiston and with high gas).

As a result of comments on the RAMPP-4 draft report, the company
performed an additional run, without Hermiston and with low gas
price escalation. Since this run occurred at the end of the process, after
preparation of multiple tables for the report, the tables do not include
the results of this case. However, the Appendix includes tables
showing the full results for each of the cases. It includes five tables for
each case: additions by year in MWa (energy), additions by year in
winter MW, additions by year in summer MW, emissions by year, and
financial results by year. The finandal results indicate that even under ^
low gas price escalation the presence of Hermiston in the existing --^j L
system lowers customer prices. The real levelized utility cost was 43.09
mills/kWh in this extra case of no-Hermiston and low gas price
escalation, compared to the base case's real levelized utility cost of 42. 55.

^
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DSM Sensitivities

From prior RA.MPP cycles, the company has learned that the four
measure s of financial' results (NPV of utility cost, real levelized

mills/kWh of utility cost, NPV of TRC, and real levelized mills/kWh
of TRC) follow similar patterns. The company looked at the percentage
change from the base case for the four results for each of the cases. In
almost all of the cases the percentage change for all four indicators is in
the same direction and within one percent of each other. Whether
focusing on one criterion or another one, the analyst would reach
similar conclusions. The exception to this pattern is when the inputs
for DSM vary, as occurred in the following four cases. Table 4-3, earlier
in this chapter, shows the financial results for all of the cases.

The discussion of the following four cases therefore addresses both
customer prices and TRC results. In developing utility cost and TRC,
the financial model used the same prices for the DSM inputs as the
base case. This is because the cases with altered DSM prices used
artificially lowered prices. The cost of DSM measures was reduced for
modeling, even though the cost of the measures would be unchanged
in reality. It is appropriate for the model to "see" only the reduced
costs; it is not appropriate for the financial model to "see" those
reduced costs. It should use actual costs. Therefore, the financial
indicators show only the impact on costs due to alternative resource
choices because of changed DSM cost inputs.

ll)With No DSM
This case included no DSM. All other inputs were the same as
the base case. It provided a comparison of resource choices and
timing for the other cases, all of which allowed the model to
select"the amount of DSM. RAMPP-3 did not include a case that
excluded DSM.

Not allowing the model to select DSM caused the addition of 1,051 MW
of gas-fired resources by 2005. This compares to,total. Sas-fu'ed,resources
of 635 MW and total resource additions of 1,081 MW when DSM was
part of the portfolio. The model substituted gas-fired baseload
resources when DSM was not in the portfolio. Preventing the model
from selecting DSM also increased the amount of summer peak

;. The base case included only 109 MW of summer peak
purchases in 2002; this case included 104 MW in 2000, 157 MW in 2001,
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and 274 MW in 2002. Table 6-3 in the RAMPP-4 Action Plan chapter
shows the annual amounts of summer peak purchase additions for
each of the cases. The comparison of this case with the base case shows
that the model was using DSM to reduce the amount of additional gas-
fired resources and to reduce the requirements for summer peak
purchases.

The financial model results for this case (with no DSM) show average
customer prices of 41.52 mills/kWh, compared to the base case of 42. 55
mills/kWh. Also, the 1996, 1997 and 1998 customer prices were slighUy
lower under the no DSM case than they were in the base case. The
lower prices were due to the greater number of kWhs being sold
relative to total system costs.

Removing all DSM in case #11 raised the NPV for both utility cost and
TRC, increasing TRC by 1. 1 percent. However, it lowered customer
prices and mflls/kWh for TRC, lowering prices by 2.4 percent.
Focusing on price impacts would lead to a conclusion that removing
all DSM was more beneficial than basing a conclusion on TRC results.
However, the company did not choose this path in its action plan.

12)With 20 Percent Cost Advantage for Conservation
This case reduced the cost of all DSM initiatives by 20 percent. It
reflected three impacts. First, the 1978 Regional Act specified
that conservation" is to receive a 10 percent cost advantage
relative to supply-side resource choices. Second, conservation
can provide a benefit by delaying transmission and distribution
(T&D) investments. This accounts for five percent of the cost
advantage. To determine if a slightly lower cost of measures
would affect resource choices, this case lowered the cost of the
DSM inputs another five percent. RAMPP-3 did not include a
comparable case.

Artificially lowering the cost of all DSM measures by 20 psrcent
increased the model's use of DSM from 446 MW in the base case to 529
MW. It reduced the need for summer peak purchases to only 47 MW
in 2002, about half the amount in the base case. It also reduced the
amount of gas-fired resources selected from 635 MW in the base case to
512 MW. However, the amount of total resources added was similar to
the base case: 1,081 MW in the base case and 1,041 MW in case #12.
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Giving DSM a 20 percent cost advantage had a very small impact on
TRC and no impact on utility cost; it raised both customer prices and
mills/kWh for TRC. It increased NPV of TRC by 0.6 percent and
increased prices by 1. 1 percent. These results are too close to attribute
any significance to their difference. The company did not choose this
path in its action plan.

l3)With 15 Percent Cost Advantage for Conservation
This case reduced the cost of all DSM initiatives by 15 percent. It
included the first two impacts listed under case #12: the 10
percent cost advantage relative to supply-side resources from the
1978 Regional Act and a five percent reduction for delaying
transmission and distribution investments. RAMPP-3 did not

include a comparable case.

Artificially lowering the cost of all DSM measures by 15 percent
increased the model's use of DSM by 69 MW - from 446 MW in the
base case to 515 MW. It reduced the need for summer peak purchases
to only 62 MW in 2002. Lowering DSM costs also reduced the amount
of gas-fired resources selected from 635 MW in the base case to 529
MW. However, the total resources added by 2005 was similar: 1,081
MW in the base case and 1,044 MW in case #13.

Giving DSM a 15 percent cost advantage had a very small impact on
TRC and no impact on utility cost; it raised both customer prices and
mills/kWh for TRC. It increased NPV of TRC by 0.5 percent and
increased prices by one percent. These results are too close to attribute
any significance to their difference. This is the case the company used
to develop the DSM in its action plan. The amount of DSM in the
action plan for the first three years is the same as the amount of DSM
added by the model in each of the first three years.

14)With 15 Percent Cost Disadvantage for Conservation
PacifiCorp may be under-estimating the cost of DSM or over-
estimated the performance of DSM. This case recognizes both
uncertainties by increasing the cost of DSM by 15 percent.
RAMPP-3 did not include a comparable case.

Artificially raising the cost of all DSM measures by 15 percent reduced
the model's use of DSM by 59 MW - from 446 MW in the base case to
387 MW. It increased the need for summer peak purchases to 130 MW
in 2002 (from 109 MW in the base case). The higher DSM costs also
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increased the amount of gas-fired resources selected from 635 MW in
the base case to 704 MW.

Case #14 with a 15 percent cost disadvantage for DSM decreased P"ces
by "0.9 "percent and'decreased the NpvofTRCby, o-2^cent-^Th^e
results are too close to attribute any significance to their difference. The
company did not choose tUs case for its action plan.

The customer price and TRC analysis leads to a conclusion that the best
DSM strategy from a customer price viewpoint is to do no DSM; the
best DSM strategy from a TRC viewpoint is to give DSM a 15 percent
cost disadvantage. The company followed neither of these strategies.
Instead, it used the case which gave DSM a 15 percent cost advantage.

Graph 4-6 shows the impact on yearly customer prices of the base case
compared to the no DSM case and the case with 15 percent reduced

costs for DSM. The no DSM case would result in lower customer prices
in'the "first three years, but the case with DSM costs reduced by 15
percent would have the same price impacts as the base case.

Load Growth Variation

Graph 4-7 shows, through 2005, the total amount of resources added by
load growth level. Load growth under each of the three levels would
result in the following amounts of additional MW to retail load by
2005: 787 MW under medium-low load growth, 1,689 MW under
medium, and 2,630 MW under medium-Ugh. These amounts come
from Table 3-4 in Chapter 3. Under all three load growth levels, the
only resources selected were DSM, gas-fired baseload plants, and
summer peak purchases. The amount of each resource varied by load
growth level. The company reaches resource balance in the year2005
under medium-low load growth, in 2003 for medium, and in 2000 for
medium-high. Under medium-low load growth, the model needed
only a small amount of DSM. Under medium load growth', themodf1
added more DSM, as well as cogeneration and combined-cycle
rombustion turbines (CCCTs). Under medium-high load growth, the
model added more DSM and more cogeneration and CCCTs.
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Ûl
e

11/9/95 8:51 AM

Ijh N4,06 Retail Prices DSM -



Resource Additions by Load Growth Level
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21)Medium-Low Load Growth
This case used the medium-low load forecast, which is 1. 06
percent growth per year in winter MW for the 20-year planning
horizon. This reduced level from the medium forecast might
occur from a lower level of economic activity in the region,
some pricing designs, changes in customers' fuel choices, hook-
up fees, or increased competition. If load growth were at the
medium-low level, the system would need fewer new resources.
This case shows the degree of delay that would be possible under
lower load growth. RAMPP-3 included cases using medium-low
load growth of 1.25 percent per year, but other significant
assumptions were different in RA.MPP-3.

Under medium-low load growth, load was 902 MW less in the 10th
year than under medium load growth (the base case). If load growth
falls to the medium-low level, PacifiCorp will not need to make any
resource additions through 2005 other than 131 MW of DSM.

In RA.MPP-3 the medium-low load growth case used 1.25 percent
annual load growth, compared to 1.06 percent in RAMPP-4. RAMPP-3
showed 814 MW of total new resource additions in the first 10 years
compared to only 131 MW (all DSM) for RAMPP-4. This represents a
difference of 683 MW of total resources. Given that Hermiston and the
turbine upgrades are included in RAMPF-4, and weren't in RAMPP-3,
and the fact that load growth in RAMPP-4 is slightly lower, the results
for the two planning cycles appear to be consistent.

The financial model results for the medium-low load growth case in
RAMFP-4 show average customer prices of 43. 92 mills/kWh, compared
to the base case of 42.55 mills/kWh. For 1996, 1997 and 1998, customer
prices were higher for medium-low load growth than in the base case.
Lower load growth inhibits the most efficient use of the system,
resulting in higher prices for customers.

22)Medium-High Load Growth
This case used the medium-Mgh load forecast, which was 2.93
percent growth per year in winter MW for the 20-year planning
horizon. Higher load growth could occur from a higher level of
economic activity in the region or from PaciHCorp gaining new
customers through competition. If load growth were at the
medium-high level, the system would need more resources
sooner. This case shows the degree of increased need under



RAMPP-4 PadfiCorp Chapter 4: Modeling Results
Pa e 135

higher load growth. RAMPP-3 included cases using medium-
high load growth of 3.0 percent per year, but other significant
assumptions were different.

Under medium-high load growth, load was 941 MW more in the tenth
year than under medium load growth (the base case). Assuming
medium-high load growth, the model added 619 MW of DSM by 2005,
compared to 446 MW in the base case. It added significant amounts of
summer peak purchases starting in 1996: 277 MW in 1996, 38 MW in
1997, 201 MW in 1998, 393 MW in 1999, and 500 MW in each of 2000,
2001, and 2002. The model also added 2,018 MW of gas-fired resources,
or 1,383 MW more than for medium load growth. Thus total resource
additions by 2005 were 2,635 MW, compared to 1,081 MW in the base
case.

In RAMFP-3 the medium-high load growth case used 3.0 percent
annual load growth/ compared to 2.93 percent in RAMPP-4. The
results for RAMPP-3 showed 3,316 MW of total new resource additions
in the first 10 years. This represents a difference of 680 MW of total
resources. Given that Hermiston and the turbine upgrades are
included in RAMPP-4, and weren't in RAMFP-3, and the fact that
medium-high load growth in RAMPP-3 and RAMPP-4 are almost the
saine, the results for the two IRP cycles appear to be consistent.

The financial model results for the medium-high load growth case
show average customer prices of 41.31 milIs/kWh, compared to the
base case of 42.55 mills/kWh. For 1996, 1997 and 1998, customer prices
were higher in the base case than in the case with higher load growth.
Although higher load growth raised system costs, the larger number of
kWhs sold kept the price per kWh lower than in the base case.

Graph 4-8 shows customer prices for the three load growth cases.
Consistently, through 2003, medium-high load growth creates the
lowest customer prices and medium-low load growth created the
highest customer prices. A later section of this chapter discusses in
more detail a comparison of the results of RAMPP-3 and RAMPP-4.

Load growth variation is a good proxy for the possible impacts on the
company of competitive restructuring of the electric industry. Such a
restructuring could lead to increased or decreased load growth. One of
the lessons learned from RAMPP-3 was that low load growth (lower
than the medium-low analyzed in RAMPP-4) would simply extend the



Yearly Nominal Mills/kWh of Utility Cost by Load Growth Level

Graph 4-8

>~s
EU

il
u >fl
CT' X.

y
ci'
0

60

58

56

I"
S 52

50

48

46

---<l-----fir^

-Medium Low
- .£]~ Medium

. Medium Hi

^ » 59.5

57.3
'E 56.9

D
0

.g

i
T?
s"
1-t
ib.

0
EL
n>

i
r
c

1996 1997 1998 1999 2000 ^^ 2001 2002 2003 2004 2005

l|h N4.08 Retail Prices Load -
lf/9/95 8:54 AM



RAMPP-4 PadfiCorp Chapter 4: Modeling Results
Pa e 137

surplus longer than occurred in the medium-low, and thathi8h 10^
growth (higher than the medium-high analyzed in RAMPF"4) would
bring a need to add resources sooner, but they would be the same
resources that the model added in the medium-high case. Lower load
growth would lead to higher customer prices, and higher load growth
would lead to lower customer prices.

Gas Price Variation

Graph 4-9 shows the amount of resources added by 2005 according gas
prYce level. The model added the most gas-fired resources (932 MW)
assuming low gas price escalation. Under medium gas price escalation
it added 635 MW. Under high gas price escalation, the model added the
least gas-fired resources (576~MW). Descriptions of each of the gas price
variation cases indicates the non-firm market price assumption for that
case This is because the company believes that non-firm market price
escalation is closely tied to gas price escalation. This is because gas
prices are currently the leasf-cost supply-side resource, and thus gas-
fired resources compete with non-firm market power.

31)Low Gas Price Escalation with Low Non-Finn Market Prices
This case assumed a low gas price escalation of zero percent real
increase per year. RAMPP-3 used 1.71 percent real annual
escalation for its low case. This case also used non-firm market
prices that escalate at zero percent real. Comparing tMs case to
the base case shows the impact of lower gas price escalation on
resource choices.

Under the low gas price assumption, the model selected slightly less
DSM - 394 MW instead of the 446 MW in the base case - by 2005, only
30 MW of summer peak purchases m 2002, and slightly more gas-fired
resources - 697 MW instead of 635 MW in the base case. These results
indicate that low gas price assumptions had little effect on model
choices.

The financial model results for the case with low gas price escalation
show average customer prices of 42.21 mills/kWh, compared to the
base case of 42.55 mills/kWh. Lower gas price escalation had no impact
on customer prices in 1996, 1997 and 1998^ The benefits to customers of
lower gas price escalation occur after the initial three-year period.
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The company's reduced revenue from lower non-firm market prices
offsets the reduced costs of new gas-fired resources.

32) With Limited Gas at Medium Price Escalation (500 MW) and
High Non-Firm Market Prices
This case allows the model to add only 500 MW of gas-fired
resources using medium gas escalation assumptions (at 2. 11
percent real escalation per year). Additional gas-fired resources
must use high gas escalation assumptions at 3. 78 percent real
escalation per year. The comparable levels in RAMPP-3 were
3.78 percent real annual escalation for the medium case and 5.56
percent real annual escalation for the high case. This case used
non-firm market prices that escalate at 80 percent of the high gas
price escalation rate.

Under this assumption, the model selected 482 MW of DSM by 2005
compared to 446 MW in the base case (which assumed a medium price
escalation for all gas-fired resoiuces) and 576 MW of gas-fired resources
compared to 635 MW in the base case.

The financial model results for this case show average customer prices
of 42.11 mills/kWh, compared to the base case of 42.55 miIls/kWh.
This assumption of a limited amount of gas at medium gas price
escalation had no impact on customer prices in 1996, 1997 and 1998.

33)High Gas Price Escalation with High Non-Firm Market Prices
This case assumed a high gas price escalation rate of 3.78 percent,
which is equal to the RAMPP-3 medium gas escalation
assumption. It used non-firm market prices that escalate at 80
percent of the high gas price escalation rate. Comparing this case
to the base case shows the impact of Ugher gas price escalation
on resource choices.

Assuming gas prices will escalate at the 3.78 percent real level, the
model selected almost the same amount of DSM it did in the previous
case - 487 MW by 2005 versus 482 MW. The model added only 566
MW of gas-fired resources in the first 10 years instead of 635 MW in the
base case.

The financial model results for this case show average customer prices
of 42.69 mills/kWh, compared to the base case of 42.55 mills/kWh. For
the years 1996, 1997 and 1998, customer prices were the same as those in
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the base case. Costs for this case were similar to the base case in spite of
the increase in gas price escalation because the margin on non-firm
sales was higher. This increase in total revenues offset the increased
costs from higher gas price escalation.

34)High Gas Price Escalation with Medium Non-Firm Market Prices
This case breaks the link between gas price escalation and non-
firm market prices. In aU the other cases, low gas price escalation
occurs with" low non-firm market prices, medium gas price
escalation occurs with medium non-firm market prices, and
high gas price escalation occurs with high non-firm market
prices. In case #34, gas prices escalated at the high level (3. 78
percent real) while non-firm market prices escalated at the
medium level (80 percent of 2. 11 percent real).

With gas prices at the Ngh escalation level but non-firm prices at the
medium level, the model chose slightly more DSM (514 MW instead of
the 487 MW when both gas price escalation and non-firm prices were
high). Lower non-firm prices slightly reduced the amount of gas-fired
resources (524 MW instead of 566 MW in the case with both Ngh gas
price escalation and high non-firm prices).

With both high gas price escalation and high non-firm prices, average
customer prices would be 42. 69; breaking the link and having medium
non-firm prices would result in higher average customer prices at
43. 44. Medium non-firm prices (instead of high non-firm prices)
would result in lower revenues to the company to offset the higher
costs from high gas price escalation. ^ cu ) i ^ ju-iu-1, t

With gas price and non-firm market priced linked, the increase in
utility cost from higher gas price escalation is offset by the increased
revenue from non-firm sales. The non-firm sales revenues that the
company credits to the retail revenue requirement tends to be higher
when non-firm prices are higher. Should this link between gas price
and non-firm market price fail, gas price increases could result in
higher customer prices.

Graph 4-10 shows the impact of various gas price escalation rates on
customer electricity prices". Through 2001, there is virhially no impact
on customer prices because the model selected no gas-fired resources
before that date under medium load growth. After 2001, higher gas
price escalation starts causing higher customer prices.
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An alternative approach would be to vary the gas price level after the
company had built or acquired a substantial amount of gas-fired
resources. Given the relationship of gas price escalation to non-firm
market prices, the company does not believe that customer prices
would be adversely affected. In addition, if gas price escalation were to
quickly rise the company has the option of increasing output at its coal-
fired units, building more coal-fired units, buying more power on the
non-firm market, or pursuing other resource choices.

Wholesale Market

41)With Resource Lumpiness
This case forces the model to add new resources in realistic large
sizes. In all of the other cases the model's code adds resources in
the exact size increments needed each year to meet the reserve
margin requirements. This case assumed medmir^gas ^rice
escalation. RAMPP-3 did not include a comparable case:

To run tMs case, PacifiCorp forced large chunks of new resources into
the existing system in future years. Although the model did not select
the amount or dming of supply-side resources, it did select the amount
and timing of DSM. 'The model added slightly more DSM in this case
than in the base case - 460 MW compared to 446 MW. It added only 33
MW of summer peak purchases in 2002.

Case #41 could have very different results, depending on how the
lumped acquisitions occurred. Therefore, the reader should not
attribute too much significance to the financial results. Under the
assumptions used in this case, the results are valid. However,
acquiring resource chunks at different times or in different amounts
would yield different results. The prices for case #41 were comparable
to base case prices.

42)With Lower Non-Firm Market Prices
This case lowered non-firm market prices by 25 percent from the
base case level. Comparing this case to the base case shows the
impact of lower non-firm market prices on total system costs.
'SAMPP-3 included a case with non-firm market (pricey lowered
by 20 percent, case #252.J
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For this case, the 1997 non-firm market price was 25 percent lower than
the 1997 price in the base case. It then increased at 80 percent of the
medium gas price escalation rate. Assuming lower non-firm market
prices, the resoiirce choices through 2005 would be almost the same as
the base case. However, non-firm sales would be less than in the base
case by about 200 MWa per year. Assuming lower non-firm prices, the
range of non-firm sales from 1996 through 2005 never exceeded 706
MWa. It stayed at about 500 MWa. In the base case the range was about
700 MWa. For case #42, non-firm purchases increased compared to the
base case. With lower non-firm prices, the model purchased around
300 MWa a year, compared to less than 100 MWa per year for the base
case.

43)With Higher Non-Firm Market Prices
This case raised non-firm market prices by 25 percent from the
base case level. Comparing this case to the base case shows the
impact of higher non-firm market prices on total system costs.
RAMPP-3 included a case with non-firm market prices raised by
20 percent, case #253.

For this case, the non-firm price was 25 percent higher for 1997
compared to the base case. It then increased at 80 percent of the
medium gas price escalation rate. Higher non-firm prices affected
resource choices through 2005 only slightly (a change in amount of less
than two percent). However, higher non-firm prices did affect the
amount of non-firm sales and purchases. With higher non-firm prices
the model made more non-firm sales: about 900 MWa of sales each

year, compared to some 700 MWa in the base case. With higher non-
firm prices the model made fewer non-firm purchases: generally less
than 40 MWa each year, compared to 40-100 MWa in the base case.

The finandal model results for case #43 show average customer prices
of 41.57 mUls/kWh, compared to the base case of 42. 55 mills/kWh. For
the years 1997 and 1998, customer prices were lower than they were in
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The financial model results for the case using lower non-firm market ].
prices show average customer prices of 43. 39 mills/kWh, compared to ^ °
the base case of 42. 55 mills/kWh. For 1997 and 1998, customer prices |
were higher than in the base case. This case resulted in higher prices ..^.''', \ \'f-
for customers because lower non-firm market prices did not allow the ^ \r , ^{ .,"
company to obtain as much wholesale revenue, which can help offset
costs for retail customers.

"'^ ..^
^y

r.^'-'

. Z-.

^p;

^

IUA<

^('n ii^



RAMPP-4 PadfiCorp
Pa e 144

Chapter 4: Modeling Results

the base case. The higher non-firm market prices provided more
wholesale revenue to offset costs, resulting in lower customer prices.

The next group of nine cases explores the consequences of mis-timing
resource needs by either overbuilding or underbuilding capacity. Six
cases explore what would happen if PacifiCorp added resources four
years ahead of the date new resources would otherwise be added to the
system: three cases include a 250 MW plant in 1999 and three include a
500 MW plant in 1999. The last three cases explore the consequences of
acquiring too few resources for the first hvo years of resource need.

Overbuilding

The next six cases address the issue of overbuilding. This would occur
if the company acquired a new resource ahead of retail need. RAMPP-3
did not include overbuilding cases.

44)0verbuilding by 250 MW with Lower Non-Firm Market Prices
This case added 250 MW of new resources to the existing system
in 1999, even though the system does not need new resources
until 2003. It assumed that non-firm market prices are 25
percent lower than the medium level assumed in the base case.

45)0verbuilding by 250 MW with Base Case Non-Firm Market
Prices

This case added 250 MW of new resources to the exisdng system
in 1999, even though the system does not need new resources
until 2003. It assumed the base level of non-firm market prices.

46)0verbuilding by 250 MW with Higher Non-Firm Market Prices
This case added 250 MW of new resources to the existing system
in 1999, even though the system does not need new resources
until 2003. It assumed that non-firm market prices are 25
percent higher than the medium level assumed in the base case.

47)0verbuilding by 500 MW with Lower Non-Firm Market Prices
This case added 500 MW of new resources to the existing system
in 1999, even though the system does not need new resources
until 2003. It assumed that non-firm market prices are 25
percent lower than the medium level assumed in the base case.



RAMPP-4 PacifiCorp Chapter 4: Modeling Results
Pa e 145

48)0verbuilding by 500 MW with Base Case Non-Firm Market
Prices

This case added 500 MW of new resources to the existing system
in 1999, even though the system does not need new resources
until 2003. It assumed the base case level of non-firm market

prices.

49)0verbuilding by 500 MW with Higher Non-Firm Market Prices
This case added 500 MW of new resources to the existing system
in 1999, even though the system does not need new resources
until 2003. It assumed that non-firm market prices are 25
percent higher than the medium level assumed in the base case.

All of the overbuilding cases showed similar results for new resource
acquisition at the end of 10 years, because the system had six years
(from 1999 to 2005) to rehirn to balance from the over-supply caused by
adding resources in 1999. The three cases with 250 MW of
overbuilding added 647 MW of gas-fired resources by 2005 under low
non-firm prices, 636 MW under medium non-firm prices, and 646 MW
under high non-firm prices. The three cases with 500 MW of
overbuilding added 645 MW of gas-fired resources by 2005 under low
non-firm prices, 635 MW under medium non-firm prices, and 688 MW
under high non-firm prices.

Only the cases with base level non-firm market prices should be
compared to the base case. Case #42 is the correct comparison for the
two overbuilding cases with lower non-firm market prices; case #43 is
the correct comparison for the two overbuilding cases with higher non-
firm market prices.

The fmancial results show the impact of various levels of non-firm
prices. With 250 MW of overbuilding, average customer prices were
43.43 mills/kWh under low non-firm prices, 42. 58 mills/kWh under
medium non-firm prices, and 41.64 mills/kWh under high non-firm
prices. With 500 MW of overbuildmg, average customer prices were
43.53 mills/kWh under low non-firm prices, 42. 73 mills/kWh under
medium non-firm prices, and 41. 74 mills/kWh under high non-firm
prices. The amount of overbuilding had less impact than the level of
non-firm prices. Whether overbuilding is a wise strategy depends
primarily on future prices in the non-firm market. Customer prices for
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1996, 1997 and 1998 were no different from comparable cases without
overbuilding because the overbuilding did not occur until 1999.

Underbuilding

The next three cases addressed the issue of underbuilding. They
examined the impact of relying on the non-firm market to meet
resource needs during the first two years of expected resource deficit
(2003 and 2004). This would delay acquisition of a new resource for two
years; instead of acquisition the company could buy the needed power
on the market. In 2005 the model could begin making resource
acquisitions. RAMPP-3 did not include underbuilding cases.

50)Underbuilding with Lower Non-Firm Market Prices
This case assumed 25 percent lower non-firm market prices. The
model could purchase energy during the underbuilding years for
two mills more than the cost of a combined cyde CT.

51)Underbuilding with Base Case Non-Firm Market Prices
This case assumed base case non-firm market prices. The model
could purchase energy during the underbuilding years for six
mills more than the cost of a combined cycle CT.

52)Underbuilding with Higher Non-Firm Market Prices
This case assumed 25 percent higher non-firm market prices.
The model could purchase energy during the underbuilding
years for 10 mills more than the cost of a combined cycle CT.

The three underbuilding cases added dramatically different amounts of
new resources after 10 years compared to the base case. This is because
years eight and nine of the 10-year study period were the two
underbuilding years, when the model normally would be making
resource acquisitions. Instead, for cases #50, #51, and #52, the model
relied on the market to meet system needs. The base case added 635
MW of gas-fired resources by 2005. The three underbuilding cases
added 278 MW of gas-fired resources by 2005 under low non-firm
prices, 274 MW under medium non-firm prices, and 553 MW under
high non-firm prices.

The financial results depend heavily on the assumptions about non-
firm market prices and the cost of alternative purchased power to meet
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resource needs. Under the assumptions used for cases #50, #51, and
#52, average customer prices were 43. 68 mills/kWh, 43. 03 mills/kWh,
and 41.79 "mills/kWh, respectively, compared to 42.55 mills/kWh in
the base case. Customer prices for 1996, 1997 and 1998, were no
different from the comparable cases without underbuilding because the
underbuilding did not occur until 2003 and 2004. Thus, with the
assumed high cost of non-firm power for these underbuilding cases,
the results showed that customers were better off with underbuilding
only if non-firm market prices were in the high range of expectations.

The company assumed that the penalty for underbuilding would be
high (two mills above a CCCT in the low non-firm market case, six
mills above a CCCT in the base non-firm market case, and ten mills
above a CCCT in the high non-firm market case). The company
purposefully used relatively high costs for replacement power,
recognizing that there are risks to this strategy. The company took a
conservative approach of pricing the risk at a high level. If the
company had made alternative assumptions, such as a lower penalty,
the results would have shown underbuilding to be a more attractive
strategy. If the company had assumed it could purchase the power
needed at very low prices, for example, the strategy would look very
attractive. ^However, such an approach would have understated the
potential ri^ks associated with an underbuilding strategy.

^ 1^1^. < --id^^ ffu-^bwld,^

Transmission

57)Testing the Transmission Conversion Option
This case tested the model's capability to add transmission
capacity by freeing up capacity on an existing line. It did this by
"moving" an existing plant from one region to another, thereby
freeing up the transmission capacity formerly used by output
from that" plant. It had the same effect on the total system and
on the movement of power as adding a transmission line.
RAMPP-3 did not include a case that used this model capability.

This case offers one approach to evaluating the cost effectiveness of
adding new transmission capacity to the system. IPM is not able to
represent additional transmission capability as a resource in the
portfolio for the model to select. However, it has code that determines
the year in which it would be cost-effective to increase the capacity on a
transmission path. The model does this through its capability to
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simulate a geographic relocation of an existing plant from one area to
another. This reduces the line load on the old transmission path by the
amount of the resource being moved. The year the model selects this
option is a good approximation of when it would be cost-effective to
add capacity to the transmission system.

Case #57 had two purposes: I) to verify that this code capability is
valid and would select a geographic conversion at some price, and 2) to
determine when added transmission capacity would be cost-effective.

All cases had the conversion capability for two existing plants: 1) the
Bridger plant in the Bridger area and 2) the Hunter plant in the Utah
area. The model could "convert" Bridger to a plant in the Utah area.
This simulates an increased capacity on the Bridger-to-Utah
transmission path. The model could also "convert" Hunter to a plant
in the OWC area. This simulates an increased capacity on the Utah-to-
OWC path. These two are bottleneck transmission paths for PacifiCorp.

The company ran several test cases with different prices for the
geographic plant conversion. These test cases showed that in order for
the model to select this conversion option, the price had to be $180 per
kW or less. Therefore, the price used for case #57 was $180/kW. This
price is far below the cost of new transmission, and below the cost of
upgrades to existing lines in Cases #58 and #59. These upgrade costs
were $575/kW and $l,240/kW, respectively.

Using the $180/kW price for a transmission conversion, the model
selected 146 MW of the Hunter geographic conversion in 2011 and 157
MW in 2024. Since these results required an unrealistically low
conversion cost, and apply after the RAMPP-4 10-year focus period, the
action plan does not include any steps to implement a transmission
upgrade. The most interesting result is that for case #57, average
customer prices went down from 42.55 mills/kWh in the base case to
42. 12 mills/kWh. The results indicated that RAMPP-5 should include
more analysis of transmission capacity increases.

58)With 300 MW Added Transmission from Bridger to OWC
This Mse increased the transmission path from Bridger to OWC
by (300 MW compared to its capacity in the base case. The
financial results included the investment required for the
expanded path. RAMPP-3 induded a case with the same added
transmission, case #231.
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Case #58 assumed the same data as base case #1 with two changes: 1) it
provided for an incremental increase of 300 MW on the Bridger-to-
OWC transmission path, and 2) it assumed a 300 MW increase in the
nomogram (a simultaneous constraint on two paths) that included tUs
path. A nomogram restricts the combined loading on two paths to a
specified amount.

The results of this case were almost identical to the base case. The new

resources chosen in the first 10 years were the same. Non-firm sales
were somewhat higher, but had no appreciableeffect. _,. ",/ g ?^":?

The financial results included the cost of ̂ xpap^rftg capacity out of the
Bridger area to the OWC area at a rate 0^575/Wf. Average customer
prices for this case were higher than the tras'e case: 43.03 mills/kWh
versus 42.55 mills/kWh. The higher prices are due to the $575/kW
included for building the new transmission. Since the model didn't
change its resource selections, there were no offsetting benefits to these
added system costs.

59)With 300 MW Added Transmission from Utah to OWC
This case increased the transmission path from Utah to OWC by
300 MW compared to its capacity in the base case. The financial
results included the mvestment required for the expanded path.
RAMPP-3 included a case with the same added transmission,
case#232- ^^n400

Case #59 used the same data as the base^cgs^^vith two cAan^es: 1) it
provided for an incremental increase qf 300, 'MW on the Utah-to-OWC
transmission path, and 2) it assumeda 300 MW increase in the
nomogram (the simultaneous constraint on bvo paths) that included
this path. The results of this case were ahnost identical to the base case.
The new resources chosen in the first 10 years were the same. Non-
firm sales were somewhat higher, but without any appreciable effect.

The financial model included the cost ofexpan^ing capacity out of the
Utah area to the OWC area at a rate o^$l, 2407^W. Average customer
prices are higher than the base case: 4370^ mills/kWh versus 42. 55
mills/kWh. The higher prices were due to the $l,240/kW included for
building the new transmission. RAMPP-4^induded this case to see if
any benefits would accrue from a trarismission line from Utah
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resources to the OWC area. The results show such a line is not cost-
effective at current prices and conditions.

The results of cases #57, #58, and #59 reflect the availability of
inexpensive gas-fired resources in the western part of the system. New
transmission, by comparison, is not cost-effective. As a result,
PacifiCorp is not currently planning to build new transmission.
However, results imply that the company should take a closer look at
transmission in RAMPP-5.

Renewables

61)With Less Expensive Renewables
This case artificially lowered the capital cost of new renewable
resources by 65 percent. This level of cost reduction was
necessary to make renewables cost-competitive with gas-fired
resources. If renewable resource developers are able to lower
their costs consistent with these assumptions, then this case
would represent a possible future. RAMPP-3 included a case that
lowered the cost of wind; this was RAMPP-3 case #261.

Under this assumption the model selected 54 MW of renewable
resources by 2005. The model also added 200 MW of peaking resources.
The amount of DSM selected did not change significantly. The lower
cost of renewables reduced the amount of gas-fired resources selected by
the model to 364 MW instead of the 635 MW in the base case. The total
resource additions in this case were comparable to those of the base
case: 1,003 MW versus 1,081 MW.

The financial results for this case show average customer prices of 42. 19
mills/kWh, compared to the base case of 42. 55 mills/kWh. The
assumptions for this case did not significantly affect customer prices in
1996, 1997 and 1998 because the new resource additions tended to occur
after that time. Also, the results were similar to those of the base case
because the inputs for this case reduced the cost of renewables to the
level of gas-fired resources.
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Extended Inputs

The next three sensitivities explored the impact of different treatment
of key inputs in the end-effect years (the 30 years from 2016 through
2045). These end effect years captiu-e the financial benefits of resources
added in the later years of the planning period (in the years close to
2015). In all the other RAMPP-4 cases, the company assumed that all
loads, firm wholesale transactions and fuel costs would level out in the
20th year and remain constant through the 30 end-effect years.
RAMFP-3 did not include cases that altered the treatment of inputs
during the end effects years.

65)With Extension of All Existing Firm Wholesale Contracts
This case assumed the company renews all of its existing
contracts for firm power, both sales and purchases. The existing
contracts would then extend through the planning period.

PacifiCorp's current firm wholesale sales and purchases decline as
contracts expire. RAMPP modeling usually assumed the parties do not
renew the existing contracts. To test this assumption, case #65 assumed
that the company will be able to renew or replace its existing contracts
with new contracts at the current profit margin. Graph 4-11 shows the
impact of extending the existing firm wholesale contracts. The two top
lines extended the existing level of purchases and sales through the
entire 50-year period. The two bottom lines show the decrease in
purchases and sales if existing contracts expire.

Extending the existing contracts had little impact on DSM, which
increased by only 13 MW. However, total new baseload additions
increased from 635 MW in the base case to 1,101 MW in this case.
Extending the contracts tended to require additional resources to meet
the 12 percent summer reserve margin requirement. While the
summer reserve margin remained at 12 percent, the winter reserve
margin increased from 15. 1 percent in the base case to 20. 8 percent in
case #65.

Financial results required estimating the revenue stream for the
extended sales as well as the cost stream of the extended purchases.
The financial model results for this case indicated average customer
prices of 42. 35 mills/kWh, compared to 42. 55 mills/kWh in the base
case.
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66)With Extension of Load Growth and DSM Through End-Effect
Years

This case allowed load growth and DSM to continue for the
entire 50 years, rather than stopping at the end of the first 20
years.

Case #66 extended load growth through 2045 and allowed the model to
continue selecting more DSM, as shown in Graph 4-12. Extending
loads and DSM had little effect through 2005, but had considerable
impact in the end-effect years, 2015 to 2045.

The financial model results for case #66 show average customer prices
of 40.69 mills/kWh compared to 42.55 mills/kWh in the base case. The
decline in average customer prices occurred because additional load
growth in the end-effect years permitted the model to add more DSM
and more cost-effective gas-fired resources, and spread the cost over
more kWhs.

67)With Extension of All Inputs
This case allowed load growth, DSM, gas price escalation, and
firm contracts to continue through the end of the 50 years.

Case #67 combines cases #65 and #66 with the continued escalation of

fuel prices to 2045. Graph 4-13 shows the extension of gas price
escalation to 2045. This effectively extends all key modeling inputs to
2045. Extending all modeling inputs produced resource selection
results by 2005 that were virtually identical to those in case #65.
Financial results were virhially identical to those in case #66. The cases
show that extending existing wholesale contracts has an immediate
impact on resource selection; that extension of loads and DSM has
financial impacts in the end-effect years; and that extending gas price
escalation has no significant impacts on its own.
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Extended Gas Prices

Graph 4-13

I
Q

3
pa
s

450

400

350

300

s

s
U 250

200

150

^---»

.^'

*'

^

.

»" ..

447

421

^
/

^

> :.:

a--

-0---

.----B--

^---O. -, --0----0 277

. - ---B---^- - S-----0 251

- -.- -Extended Combined Cycle Gas Price (West)

-Extended Combined Cycle Gas Price (East)

--e-- -Combined Cycle Gas Price (West)

- -E}- - Combined Cycle Gas Price (East)

1995 2000 2005 2010 2015 2020
Year

2025 2030 2035 2040 2045

9
ib.

l-d
u
n

n
0

>g

t
i
>t^

0
G.
n

-a*i
-pi

%1
^ £.
y? 5'
Cn w

Ijh N4. 13 Extension ofGas Prices -
11/9/95 9:01 AM



RAMPP-4 PacifiCorp
Pa e 156

Chapter 4: Modeling Results

Environmental Adders Cases

The environmental adder cases included three sensitivities that tested

the impact of externality costs on system planning. In each case,
PacifiCorp converted the environmental adder to a mills/kWh value
and added it to the variable cost of existing and potential resources.
Wholesale purchases used the adder for gas-fired resources. The
financial model did not include the environmental adder as a tax; it
only included the added system costs of reconfiguring and operating
the system to minimize the environmental adder tax.

The environmental adder values are from the Oregon Public Utility
Commission Proceeding UM 424. The UM 424 Order specified six
levels of enviromnental externality adders that utilities should use in
their least cost plans. RAMFP-3 included 21 cases using the six levels
under alternative futures. To avoid repetition from RAMPP-3,
RAMPP-4 induded only three externality cases, wNch cover the range
of adder values. The three listed below are most comparable to cases
#301, #302, and #306 from RAMPP-3. The company did not adjust the
adder amounts for inflation since the date of the UM 424 Order.

Adjusting the adders for inflation would not significantly change the
insights gained from these cases.

Table 4-14 shows the impact of environmental adders on portfolio
costs. The table lists the resources in order of increasing costs. It
numbers the five least expensive resources under the conditions in the
base case and under each of the three adder levels. The gas-fired adders
are, from lowest cost to Ughest, about four mills, 10 mills, and 16 mills.
The lowest level of environmental adders changes the ranking only
slightly. It reshuffles the resources in positions 1, 3, and 4. The
medium level of adders reshuffles the order of all five of the top
resources. The high adder level only keeps two of the original top five
resources (cogeneration in OWC) and added wind and geothermal.
Adders must reach the high level (16 mills for gas-fired resources) to
make the renewables appear more cost-effective.

Graph 4-15 shows the resource additions for each of the adder levels
from 1996 to 2005. All of the environmental adder sensitivities

selected more gas-fired resources than needed for the reserve margin.
The additional resources reduced the dispatch of existing coal-fired
resources, thus reducing emissions. This resulted in higher reserve
margins in these cases and higher customer prices.



Impact of Environmental Adders on Portfolio Costs (in 1996$)

Table 4-14

Short Etescription
Name

UD1 UtahGadsb Re ower

UC2 Utah Co en 2
OC2 OWC Co en 2

OC1 OWC Co en 1
UC1 Utah Co en 1

UCC Utah Combined C de
OCC OWC Combined C de
WCC W o Combined C de
UG1 Utah PC Hunter 4
WG1 W oPCW odak2
WG2 W o Coal '1.6.70/Ton
UCY Utah IGCC Hunter 4
UG2 Utah Coal $23.25/Ton
WCY WolGCCWodakZ
WCZ W oIGCCCT
UCZ UtahIGCCCT
UG3 Utah Coal $27.00/Ton
UW1 Utah Wind Non-fimi
WW1 W o Wind Non-firm
OCT OWC Geothermal
UGT Utah Geothermal
UW2 Utah Wind Firm
WW2 W o Wind Firm

OW1 OWC Wind Non-Firm
OW2 OWC Wind Firm

Base Case
Rank Resource Cost

Lowest Five Mills/kWh

Low Adders Case 71
Rank Resource Cost

Lowest Five Mills/kWh

Med Adders Case 72
Rank Resource Cost

Lowest Five Mills/kWh

24. 19
26. 05
26. 15
26. 44
27.83
29. 64
29. 75
30.39
31.47
32. 32
34.35
35. 74
36.27
36.42
36. 52
37. 98
38.04
38. 78
38.78
41.66
41.66
48.25
48.40
49. 18
56. 99

28. 97
30.19
30.29
29. 79
31.18
34. 22
34. 33
34.97
42. 99
45. 94
46.67
45. 35
47. 80
46.59
46. 69
47. 60
49. 56
38.78
38.78
41.66
41. 66
48. 25
48.40
49. 18
56.99

35.92
36. 21
36. 31
34. 65
36.05
40.87
40.98
41.62
58.54
64. 33
63.29
58.33
63. 34
60.31
60.41
60.58
65. 11
38.78
38.78
41.66
41.66
48.25
48.40
49. 18
56.99

Hi h Adders Case 73
Rank Resource Cost

Lowest Five Mills/kWh

43.07
42. 41
42. 51
39. 67
41.06
47. 73
47. 84
48,48
75.74
84. 68

81.69
72.70
80.55
75.50
75.60
74.94
82.32
38,78
38.78
41.66
41.66
48. 25
48,40
49, 18
56.99
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Resource Additions by Environmental Adders

Graph 4-15
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71)With Low Adders
This case used the lowest of the six levels of externality costs
specified in OPUC UM 424 (low NOx and TSP, $10/ton C02). It
increased the cost of all resources that have these emissions.

The environmental adder in the low environmental adder case was
$10/ton for carbon dioxide and $2>000/ton for NOx and TSP. Under
this assumption, the model increased DSM to 462 Mw by2005
(compared to 446 MW in the base case). The model selected 1^79 MW
of gas-fired resources compared to only 635 MW in the base case.

The winter reserve margin in case #71 grew to 23. 1 percent compared
to 15. 1 percent in the base case. This occurred as the model added gas-
fired resources to replace existing coal-fired resources. Renewable
resources were not cost-effective at the low environmental adder level.

The financial results for case #71 show average customer prices of 43.74
mills/kWh, compared to the base case of 42. 55 mills/kWh. For 1996,
1997 and 1998, customer prices were one to two mills higher than the
base case. Average annual C02 emissions dedined by 10.3 mUUon tons
per year from the base case level. Average annual emission of NOx
decUned by 34,000 tons per year from the base case level. The estimated
cost of reducing C02 emissions through reconfiguring the system was
$107 per ton.

72)With Medium Adders
This case used a medium level of the six levels of externality
costs specified in OFUC UM 424 (low NOx and TSP, $25/ton
C02). It increased the cost of all resources that have these
emissions.

The environmental adder in the medium environmental adder case
was $25/ton for carbon dioxide and $2,000/ton for NOx and TSP. DSM
selected by 2005 increased from 446 MW in the base case to 509 MW.
Gas-fired resources increased from 635 MW in the base case to 4,124
MW by 2005. At tUs level the model displaced most but not all of the
company's existing coal-fired resources with new gas-fired resources.
Renewable resources became cost-effective at the medium
environmental adder level, and the model added 500 MW of
geothermal and 400 MW of wind.
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The financial results for case #72 show average customer prices of 52.84
mills/kWh compared to 42. 55 mills/kWh in the base case. Customer
prices in 1996, 1997 and 1998, were about 2. 5 to 3 mills higher than in
the base case. Average annual C02 emissions declined by 30.2 million
tons per year from the base case level. Average annual emission of
NOx declined by 93, 000 tons per year from the base case level. The
estimated average cost of reducing C02 emissions from the base case
level to the levef in case #72 was $325 per ton. The incremental cost of
reducing C02 emissions from the level in case #71 (low adders) to the
level in this case was $437 per ton.

73)With High Adders
This case used the highest of the six levels of externality costs
specified in OPUC UM 424 (high NOx and TSP, $40/ton C02). It
increased the cost of all resources that have these emissions.

The environmental adder in case #73 was $40/ton for carbon dioxide,
$5,000/ton for NOx and $4, 000 for TSP. This is the highest possible
combination of environmental adders in the UM 424 Order. DSM
increased in this case from 446 MW in the base case to 537 MW by 2005.
Gas-fired resources increased from 635 MW in the base case to 4,475
MW by 2005. At this adder level, the model displaced virtually all of
the company's existing coal-fired resources with new gas-fired
resources. The model selected all of the geothermal resources
identified in the portfolio (600 MW) and all of the wind resources
eligible for the federal tax credit (1, 200 MW). The model did not select
wind that was ineligible for the federal tax credit.

The financial results for the case using high environmental adders
show average customer prices of 56. 16 mills/kWh compared to 42. 55 in
the base case. Average annual C02 emissions declined by 34. 6 million
tons per year from the base case level, to 20.6 million tons. Average
annual emissions of NOx declined by 103,000 tons per year from the
base case level, to 22, 000 tons per year. The estimated average cost of
reducing C02 emissions from the base case level to the level in case
#73 was $376 per ton. The incremental cost of reducing C02 emissions
from the levelin case #72 (medium adders) to the level in this case was
$733 per ton.

Graph 4-16 shows the yearly nominal prices for the base case and each
of the adder cases. The impacts didn't become enormous until after the
first four years of the planning period, and then only for the medium
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and high adder cases. The low adder cases would increase customer
prices somewhat (by about three percent on average). The medium
and high adder levels would dramatically increase customer prices, to
more than 80 mills/kWh by 2005. This would be almost a 100 percent
increase in prices. The company believes there are less expensive ways,
such as carbon offsets, to mitigate the emissions of fossil-burning
plants.

PadfiCorp's overall strategy to reduce emissions used three approaches:
cost-effective demand-side programs, cost-effective renewable projects,
and carbon offset projects. These aim to reduce absolute emissions
from otherwise prevailing levels, to reduce the omissions rate
(C02/kWh) associated with electricity production, and to offset a
portion of remaining C02 emissions. PacifiCorp's offset programs
include tree planting, forest protection, ethanol production, and coal
recycling.

.5 ^.,

Comparisons to RAMPP-3

This section addresses the lessons learned from the analyses and their
comparison to the results from RAMPF-3. The RAMPP-4 Action Plan
chapter links the modeling results to the action plan items. The
following discussion addresses each of these points:

* A need for fewer resources

* Less DSM than the medium level from RA.MPP-3

* Higher gas price escalation need not lead to higher retail prices

^

Switch from coal-fired as least-cost supply-side resource to least-
cost gas-fired _ t> u^- ^ ^A ;*' ^ >;c^ 'fi,-,. *. ivQi'vtt\S

« Summer-only peak purchase

. Higher load growth need not cause higher prices

. Hermiston reduces costs
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Non-firm market prices important for customer prices
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. Overbuilding and underbuilding strategies depend on non-firm
prices

. Added transmission not cost-effective

. Fewer renewables

. Environmental adders add significantly to customer prices

A Need For Fewer Resources

RAMPP-4 showed a need for fewer new resources than RAMPF-3. This
is due to four primary changes: reduced load forecast, lower reserve
margin, the addition of the Hermiston plant, and the turbine upgrades.
The'net effect of the load forecast changes on the system was a decrease
in system load of 536 MW by the year 2005. The net effect of the change
in the reserve margin was a reduction in system needs of 300Mwby
2005. Adding Hermiston to the existing system added 474 MW. The
turbine upgrades added 150 MW to the existing system.

Less DSM Than the Medium Level from RAMPP-

RAMPP-4 added less DSM than RAMPP-3 at the medium DSM level.
This was due to two primary changes: lower system needs, and the
lower costs of new supply-side resources that were competitive with
DSM. The lower system needs occurred for the reasons described
above. The lower costs of new supply-side resources (gas-fired baseload
resources) reduced the level of DSM that was cost-effective. __Because
the model did not select the amount of DSM in RAMPP-3, the
company does not know how much DSM the model would have
selected. We do know that the amount that is cost-effective today is
less than the medium level from RAMPP-3.

Higher Gas Price Escalation Need Not Lead to Higher Retsjl Prices

In RAMPP-3 three natural gas price escalation rates covered a likely
range from a low of 1. 7 percent real annual escalation, medium of 3.8
percent, and high of 5.6 percent. RAMPP-4 used lower escalation rates:
low of zero percent, medium of 2. 1 percent, and high of 3. 8 percent.
The 1996 price for gas in RAMPP-4 was about 36 percent lower than the
1996 price for gas in RAMPP-3. In both cases, the analysis included the
commodity cost, transportation charges, transportation demand
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charges, storage demand charges, and storage injection and withdrawal
charges.

The results of cases #31-34 in RAMPP-4 were very similar to the results
for a comparable analysis in RAMPP-3: changing the gas price
escalation rate did not dramatically change the resources selected,
although a lower gas price escalation increased the model's selection of
gas-fired resources; and higher gas price escalation reduced the model's
reliance on gas-fired resources. In RAMPP-4, changing the gas price
changed the amount of DSM the model selected. This did not occur in
RAMFP-3 because altering the amount of DSM was not available to the
model.

In both planning cycles, gas price escalation had little impact on
customer prices. This is partially because of the correlation between gas
price escalation and non-firm market prices. If gas price escalation is
higher, PacifiCorp is able to make more money selling power on the
non-firm market because those non-firm market prices are higher.
FacifiCorp's access to the non-firm markets improves its ability to
respond to gas price uncertainty. The lower cost of new resources due
to lower gas price escalation offsets the corresponding loss in non-firm
revenue. Therefore, it appears the company can manage its resource
activities to minimize retail price risk from gas price uncertainty. As
long as the company is successful in the wholesale market, and non-
firm market prices continue to correlate highly with gas price
escalation, customers should not suffer higher electricity prices from
Mgher gas price escalation.

The company believes the assumption of a correlation between gas
price escalation and non-firm market prices will remain valid as long
as gas-fired resources remain the marginal resource in the wholesale
market. If tNs relationship should change, the next RAMPP cycle can
incorporate that change.

Switch From Coal-Fired as Least-Cost Supply-Side Resource to Least-
Cost Gas-Fired

RAMPP-3 added coal-fired resources to meet baseload needs because

coal-fired resources were the least-cost supply-side resource in RAMPP-
3. RAMPP-4 added gas-fired resources because they were the least-cost
supply-side resource. This occurred because coal costs increased and gas
costs decreased in RA.MPP-4. In RAMPP-3 gas-fired resources cost
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about 10 mills/kWh more in real levelized total resource cost than did
coal-fired resources. In RAMPP-4 gas-fired resources cost about 6
mills/kWh less than did coal-fired resources.

Summer-Onlv Peak Purchase

RAMPP-3 selected year-round resources to meet peaking needs;
RAMPP-4 selected summer-only peaking resources. The change
occurred for two reasons: RAMPP-4 recognized the summer peak
season, and a summer-only peak purchase was available in the
portfolio of new resources in RAMPP-4. RAMFP-3 recognized only
one peak season - winter, and no seasonal peak purchase option was
in the portfolio. RAMPP-4 recognized both winter and summer peak
needs, which allowed for the possibility of needs occurring in one
season ahead of the other. This occurred in RAMFP-4 when the system
needed summer peaking resources before winter peaking resources
(since the system has more winter peaking resources).

Higher Load Growth Need Not Lead to Higher Prices

RAMPP-3 included five load growth levels from a low of 0.3 percent to
a high of 3. 75 percent annual growth over the next 20 years. The
medium load growth case was 2. 1 percent. RAMFP-4 included three
load growth levels from a medium-low of one percent to a medium-
high of three percent. The medium load growth case was two percent.
The results from RAMPP-3 showed that both medium-low and low
load growth caused the same pattern of results: pusUng off the timing
for resource needs well beyond the need for any decisions in the action
plan period. The same would be true for a negative load growth case.
therefore, the company did not include a low load growth case nor a
negative load growth case in RAMPP-4. The results from RAMPP-3
showed that both medium-high and high load growth caused the same
pattern of results: needs occurring sooner but selection of the resource
technologies did not change. Therefore, the company did not include a
high load growth case in RAMPP-4. As discussed below in the
benchmarks section, the company will be carefully watching load
growth, as well as load changes from customers leaving or new
customers coming on the system, and review the action plan as
needed.

The medium-low load growth and medium-Ugh load growth cases in
RAMPP-4 confirmed a conclusion in RAMPP-3 that higher load
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growth did not increase average customer prices and lower load 8rowth
did. increase average customer prices. As load growth increased,
customer prices in real terms generally stayed constant or decreased,
indicating that the company can meet the new resource needs caused

load growth with price increases that are no greater than inflation
(inflation°assumed to be 3. 3 percent). The company believes that lower
load growth can lead to higher prices because the system operates less
efficiently when it is not fully used. Higher load growth can lead to
lower prices because it results in more efficient use of the existing

2m, and because the cost of new resources is very close to the
average embedded cost of existing resources. The results of the tluee
load growth levels indicate that usage of the system increases at higher
load growth. For the three years before the model added new resources
m'an^of the load growth cases (1996-1998), the average usage of the
existing system is 7,341 MWa under medmm-low load growth, 7,419
MWa under medium load growth, and 7,472 under medium-high load
growth.

The finding that load growth leads to lower retail customer prices In
RAMPP-3 was contrary to the findings about load growth from
RAMPP-2. The company believes there are three reasons for the lower
price results in RAMPP-3.

First, modeling techniques in RAMPP-2 did not include an
optimization model, so resource additions did not always exactly match
the reserve margin requirement (they often exceeded it), resulting in
excess additions and thus higher costs than optimally necessary for
some years. RAMPP-3 used an optimization model that added only the
exact amount of resource needed, regardless of whether it was only a
portion of a plant. This removed any lumpiness from resource
additions, lowering the costs for many of the years.

Second, the company recognized that significantly more low-cost
cogeneration was'available from industrial customers when preparing

theRAMPP-3 input assumptions than was the case with RAMPP-2. In
RAMPP-2 the model only had 400 MW of low-cost cogeneration,
whereas in RAMFP-3 it had 2,100 MW of low-cost cogeneration.

Third, fuel price assumptions changed, causing generally lower costs
for RA.MPP-3.
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Based on the RA.MFP-4 load growth cases, the company conduded that
a small change in projected load growth (of one percent) has a large
effect on the need for new resources over the next 10 years. Because a
small change can have a big impact, and load can change unexpectedly,
the company believes in watching the benchmarks identified in
Chapter 6 and having a flexible action plan.

Hermiston Reduces Costs

In RAMPP-3 Hermiston was not part of the existing system; in
RAMPP-4 Hermiston was in the existing system. RAMPP-4 included
three cases to test the cost-effectiveness of Hermiston by removing
Hermiston from the existing system and letting the model select
alternative resources with alternative timing. These three cases used
medium load growth and three different levels of gas price escalation.
RAMPP-4 case #6 used medium gas price escalation, RAMPP-4 case #7
also removed Hermiston but used high gas assumptions, and the
company added a no-Hermiston low gas case to the RAMFP-4 analyses.

All three RAMPP-4 cases without Hermiston resulted in higher
customer prices than the base case with Hermiston. The company
believes this is primarily because of a strategy of successfully selling any
excess power in the wholesale market, which reduces total system costs
and customer prices. This confirmed the conclusion reached in
RAMPP-3 cases'#212 and #213 where costs declined when Hermiston
was included. L'"^ J" .

Non-Pirm Market Prires Important for Cystomer Price?

The most comparable cases in RAMFP-3 to cases #42 and #43 above
were cases #252 and #253. They altered the price of non-firm power by
20 percent more or less than the base case, whereas RAMPP-4 altered
the price by 25 percent. The RAMPP-3 cases showed that a reduced
non-firm market price had very little effect on resource choices, but it
increased customer prices. A higher non-firm market price had a
minor impact on resource choices and reduced prices. The RAMPP-4
cases showed the same pattern. Altering the non-firm price had a
minor impact on resource choices (69 MW more of gas-fired resources
with lower non-firm prices, and 15 MW more of gas-fired resources
with higher non-firm prices). Lower non-firm prices increased
customer prices; higher non-firm prices lowered customer prices.

i ., 11
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The company successfully uses the non-firm markets to buy and sell
power, using the revenues to reduce the total revenue requirement for
retail customers, and thereby reducing customers' retail prices. Neither
load growth nor gas price escalation had much impact on the model's
activity in the non-firm markets. In both planning cycles variation in
non-firm prices had a minor impact on the amount of new resources
selected, but it had a noticeable impact on customer prices.

Consistently, both the RAMPP-3 cases and the RAMPP-4 made more
sales than purchases. Graph 4-17 shows the average amount of non-
firm transactions based on the level of non-firm market prices in
RAMPP-4. Induded are the amounts for sales and purchases; then the
net of sales minus purchases. The scales for sales and purchases are
different: sales reached a maximum of more than 800 MWa, whereas
purchases reached a maximum of just over 180 MWa.

The company makes more non-firm sales than it does non-firm
purchases, so that net non-firm transactions are sales. Graph 4-17
shows that the level of non-firm prices mainly affected the company's
profitability from non-firm sales, and thus the overall system costs and
customer prices. A reduced non-firm market price increased system
costs and customer prices. A higher non-firm market price reduced
'eosts'and'^priees: Graph 4-18 shows the impact on customer prices of
differences in the non-firm market price. Higher non-firm market
prices help reduce customer prices. These results are consistent with
the RAMPP-3 results.

The non-firm market sensitivities illustrate the importance of using
reasonably accurate estimates of prices on the non-firm market. The
lesson for PacifiCorp is that the IRP process must use a model that can
recognize and use the non-firm market as the company does for daily
operations. This allows the model to accurately reflect PacifiCorp's use
of the non-firm market to minimize system costs and minimize
customers' retail prices.

Overbuildin
Pri(

nd Underbuil in Strate ies De end on Non-Firm

RAMPP-3 did not include cases on overbuilding and underbuilding. In
RAMPP-4, overbuilding by 250 MW or by 500 MW would reduce
average customer prices if non-firm prices are relatively high; it could
increase average customer prices if non-firm prices are low.

.. ^
^Xh/v-^
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Average Non-Firm Transactions by Non-Firm Price Level

Graph 4-17
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Yearly Nominal Mills/kWh of Utility Cost
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Graph 4-18

f~d
&>

§!
1-J
u

I
Q
>-t
V

60

58

56

M 54

5'
S 52

50

48

46
1996

H-

'*--

1997

-f-
. - -a-
--^-

.
?

-^058.1

^D 56.9
.^A 56.2

-25% Lower Non-Firm Market Prices
- ^_1- -Base Case

. 25% Hi er Non-Firm Market Prices

1998 1999 2000 .. 2001
Year

2002 2003 2004 2005

n

T3
i
lt»

0

I
I
ŵ
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The impact of any strategy of overbuilding and the impact of the
amount of overbuilding depends primarily on the level of non-firm
prices in the years following the overbuilding activity. Overbuilding is
not the key determinant of prices; instead, the level of non-firm prices
determines how overbuilding affects customer prices.

The impact of underbuilding depends on the assumptions made about
the availability and cost of alternative purchased power to meet
resource needs. The company assumed a relatively high cost for
purchased power, thus perhaps over-estimating the risk of an adverse
financial impact. However, the company did not want to under-
estimate the risk of this strategy.

Added Transmission Not Cost-Effective

Transmission is increasingly constrained as utilities grow and
wholesale transactions increase. To test the impact of these constraints,
the analysis in both RAMPP-3 and RAMPP-4 included two sensitivffies
that expanded the capacity of two key paths (from Wyoming to OWC
and from Utah to OWC). 'Both increased capacity from the eastern part
of the system to the western part of the system, reducing PadfiCorp's
primary transmission constraint. In RAMPP-3 these two cases lowered
customer prices. In RAMPP-4 these two cases raised customer prices.
The change in results is due to two factors. The first reason is the
presence of the Hermiston plant in the OWC area, which provides
additional resource on the western part of the system. The second
reason is the switch from coal-fired being the least-cost supply-side
resource (located on the eastern side of the system, which is
transmission-constiained) to gas-fired being the least-cost supply-side
resource (located on the western side of the system, which is not
transmission-constrained).

In RAMFP-4 the company used a second method to evaluate the need
for additional backbone transmission capacity. The geographical
conversion option "moves" an existing resource from one geographic
area to another. When the model selects a geographical conversion it
has the same effect as increasing the capacity of the transmission path
behveen the original area and the conversion area. The model selected
the geographic conversion of an existing plant in only one sensitivity:
case"#57^ For this case the company lowered the cost of the conversion
until the model selected it. However, the cost used in this case is far
below the actual cost of adding to transmission capacity. This was
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confirmation that expanding transmission capacity is not a cost-
effective choice at tUs time.

The company concluded from these results that transmission upgrades
between regions are not cost-effective at this time. Adding to the
backbone transmission system would have almost no effect on
resource choices, but would increase average customer prices. Given
these results, the company did not include a transmission action item
in the RAMFP-4 action plan. PacifiCorp will take a closer look at
transmission in RAMPP-5.

Fewer R newables

Several sensitivities in RAMPP-3 determined that if the company's
base assumptions about renewable resource costs and operating
characteristics were inaccurate, the errors would have to be quite large
to alter the model's resource selectioiis. Analysis in RAMPP-4 revealed
that the capital cost of renewable resources must be 65 percent lower
than they are currently before renewables become competitive with
gas-fired resources. The results of the renewable case in RAMPP-4
confirmed the conclusion from RA.MPP-3 that renewables are not cost
effective at this time. The renewable industry needs to significantly
reduce their costs before renewable resources will be cost-competitive.

Environmental Adders Add Significantly to Customer Prices

Both RAMPP-3 and RAMPP-4 included cases that used environmental
adders that increased the cost of fossil-fuel-fired resources. PacifiCorp
believes the risk of future internalization will remain low for several
years. Also solutions found through an adders approach are not
necessarily the least-cost solution to reducing emissions. The company
believes that offsets can provide a way to find least-cost solutions to
emissions management. Several pilot projects are helping the
company to gain a better understanding of how offsets can work. The
Action Plan chapters provide more information about the company s
offset projects.

The environmental adder results from RAMPP-3 do not directly
compare with the results of the adder cases from RAMPP-4 because of
changes in modeling. However, the general results appear to be
consiitent. The most significant change from RAMPP-3 to RAMPP-4
was the reduction in natural gas prices and gas price escalation rates.
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This change made gas resources the resource of choice in RAMPP-4,
wNch has lower emissions than pulverized coal, the resource of choice
in RAMPP-3. The use of environmental adders in RAMPP-3 moved

resource choices from pulverized coal technology to coal gasification,
toward cogeneration and renewables. In the RAMFP-4 cases with
envirorunental adders the model stayed with gas-fired resources at the
lower adder levels and moved toward renewables at the higher adder
levels.

In RAMPP-3 PacifiCorp assumed an unlimited availability of wind
resources. As a result, in the RAMPP-3 environmental adder cases, the
model chose very large amounts of wind. In RAMPP-4, the inputs
included much lower wind availability. As a result, the model selected
less wind than in RAMFP-3. In both of the RAMPP-4 cases that

selected wind, the model did not select all of the wind that was
available. It selected all of the less expensive wind (not requiring
additional transmission investment), but not all of the more expensive
wind (requiring transmission investment).

RAMPP-3 included a "must run" feature for the company's existing
coal-fired resources, which did not allow the model to reduce the
dispatch of those resources as the model could in RAMPP-4. In
RAMPP-4 the model could, and did, reduce the dispatch of existing
coal-fired plants in the environmental adder cases. When the inputs
to the model were adder-adjusted prices of the company's existing coal-
fired generation, it shut down production from the existing system and
added new resources with lower adder-adjusted costs. As a result, in
RAMPP-4 the model added more gas-fired resources to replace the
output that otherwise would have come from existing coal-fired
resources. The model also increased non-firm purchases, because they
carried adders for gas-fired resources that are lower than the adders for
coal-fired resources.

The company chose not to escalate the adders from 1990 to 1996 dollars.
Escalation would have increased the adder cost by 22 percent for
RAMPP-4 assuming a 3.3 percent annual inflation factor. An
adjustment of this size would make low-emission resources even
more attractive relative to higher-emission resources. A likely result
would be lower dispatch of existing units, more selection of low-
emission resources, earlier selection of these low-emission resources,
lower sales of non-firm energy, and more purchases of non-firm
energy. Although the results would have been slightly different, the
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insights that the company gained from the runs remain unchanged.
Furthermore, the change would not have changed the insights that
came out of RAMPP-3. " Finally, the company feels that the $10 to $40
range for a C02 adder provides an adequate test to evaluate
environmental concerns.

Table 4-18 shows which factors had the most impact on emissions in
the RA.MPP-4 cases: the environmental adders, load growth, non-firm
market prices, lowered cost of renewables, the turbine upgrades, and
the no-DSM case. The adders had the most impact on emissions,
reducing them by up to 80 percent. This is because the adder cases shut
down the existing system and purchased new resources, at up to an
almost doubling of customer prices. Load growth had the next largest
impact on emissions: a five percent C02 increase under medium-high
load growth, or a four percent C02 decrease under medium-low load
growth.

The next largest impact came from non-firm prices. With lower non-
firm prices, the model sold less (decreased output from the existing coal
plants), and bought more (purchases carried an adder for gas-fired
resources rather than for coal-fired resources). At about the same level
of impact is lower costs for renewables, resulting in the model selecting
considerably more renewables. Interestingly, the same emissions
benefit occurs from either lower cost renewables or lower non-firm
market prices.

The last two areas that had a meaningful impact on emissions were the
turbine upgrades and the no-DSM case. If the company were to not do
the turbine upgrades, it would lower emissions slightly. If the
company were to do no DSM, it would raise emissions slightly.

The emission results from RAMPP-3 do not directly compare with the
results from RA.MFP-4 because of the different approaches in the two
planning cycles. RAMPP-3 did not include many of the sensitivity
cases that were part of RAMPP-4. However, in both planning cycles
environmental adders had the most impact on emissions, up to 68
percent in RAMPP-3 and up to 80 percent in^RAMPP-4. Load growth
had the next largest impact in both cycles. The next largest impact in
RAMPP-3 seemed to be from altering the level of DSM, whereas in
RAMPP-4 it was the non-firm market price. The reasons that the level
of non-firm market prices had less effect in RAMPP-3 than they did_in
RAMPP-4 are not entirely clear. A likely explanation is that RAMPP-3
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non-firm market prices started at higher levels than they did in
RAMPP-4, and the RAMPP-3 sensitivity cases adjusted non-firm prices
by 20 percent rather than 25 percent as in RAMPP-4 .

The emissions reporting mechanism changed between RAMPP-3 and
RAMPP-4. In RAMPP-3 the company reported emissions from its own
coal fired generation only. The RAMPP-4 methodology reports
emissions from all generation sources and deducted emissions that
occurred with power production for firm and non-firm sales to other
utilities. The RAMPP-4 method was consistent with the reporting
method used in the Oregon Department of Energy Climate Change
Strategy Study.

Risk Analysis

The electric utility industry is becoming a riskier environment in
wUch to do business. As discussed in Chapter 1, PacifiCorp recognizes
that the future will be more risky than the past. Unfortunately, there is
no way to avoid some of these risks. They are part of the increasingly
competitive environment in which the company must operate. The
comEanyJs_concerned about these inueasin^isks and is develogmg___

Jmett dsZ^eYaluate3Re, 3^3TattE^ttve'Sate?les-- wh? bears a. ^
particular risk is probably less importamt than that there is risk/reward \sLr

^

symmetry. Whichever party benefits from the rewards of a particular
strategy should also take on the risks.

PacifiCorp believes it can keep customer prices low, and is following
several strategies to achieve that goal: maintaining existing low-cost
generating reiources, working to reduce the operating cost of those
resources, postponing decisions on new acquisitions while new
resource and market prices appear to be declining, and using the
wholesale market when it can reduce prices for customers. However,
there are uncontrollable elements that could cause prices to increase--
more than expected. These uncontrollable elements present risks to
both the company and its customers.

The following discussion evaluates the lessons about risk derived from
the RAMPP-4 results in the following areas:

'̂<>AA'
»\' y
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. Evaluating results on TRC versus on price

. Relying on the wholesale market

* Underbuilding vs overbuilding

. Non-firm market prices

. Gas price increases

. Additional transmission investments

* Load growth

. Significant load loss

. Significant load gain

* Government actions on environmental adders or controls

Evaluatin esults on TRC Versa on Price

The company evaluated results of all of the cases on price, and
evaluated the TRC results for the cases whose TRC results were

inconsistent with their price results (the cases with altered DSM
inputs). For all of the cases with the base case level of DSM inputs, the
TRC result were consistent with the price results (the percentage
change from the base case for TRC was within one percent of the
percentage change from the base case for prices). Therefore, for those
cases there is no more risk from evaluating on one criteria versus
another. The exceptions to this pattern occurred in the cases with
altered load growth, the modeling experiment of extension of inputs
into the end effect years, or the highest of the adder levels. Risk arising
from load growth is addressed below, as is risk from environmental
actions by the federal government.

For the cases with altered DSM inputs/ the TRC results are quite close
to the price results. The following table shows the percentage change
from the base case for the DSM cases.
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Price and TRC Results for DSM Cases
Table 4-19

Customer
Prices

Case #11 NoDSM

Case #12 20% Reduced DSM Cost
Case #13 15% Reduced DSM Cost
Case #14 15% Increased DSM Cost

-2.4%

0.0%
0.0%
0.0%

TRC

1.1%

0.6%
0. 5%

-0.2%

The company did not do Case #11 for any decision making. Therefore
the difference between the price and TRC results carries no risk. The
difference between the price and TRC results for cases #12, #13, and #14
are too small to carry any significance.

Relying on the Wholesale Market

/ Relying on the wholesale market for more of the company's resources,
^ rather than owning the resource, is a possible future strategy that could
/ carry inore risk. Instead, the company could acquire and own more

resources, allowing it to be a bigger player (seller) in the wholesale
market. The company could follow the first course - "go short" and
buy on the wholesale market, or it could follow the second course -
"go long" and market the excess. At this point, without a perfect crystal
ball, the company does not know which approach would carry more
risk. There are risks with either strategy.

The RAMPP-4 analysis used the overbuilding and underbuilding cases
as one approach to understanding these risks better. The following
section addresses the lessons on risk from those cases. RAMPP-5 will

address these issues in more depth.

Underbuilding vs Overbuilding

Underbuilding is a way to maintain flexibility in a time of industry
transition. The company chose to spedfy the underbuilding cases in a
way which did not minimize the risks of such an approach. If the price
of buying power on the market were to be as high as specified in the
underbuilding cases, such a sta-ategy would be risky for customer prices,
because customers would be better off only if non-firm market prices
were high. If the company could buy power on the market to replace
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acquiring a firm asset at a lower price, the risk to customers would also
be lower.

The riskiness of overbuilding, like underbuilding, depends on the
level of non-firm prices. The higher non-firm prices are, the less risk
there is with overbuilding. The success of an overbuilding sta-ategy will
depend on non-firm market prices during the time period of surplus
created by the overbuilding. Although this strategy carries risk, it is a
short-term risk that would last only until retail load catches up with
the amount of overbuilding.

As PacifiCorp evaluates the alternatives for meeting the needs of
customers, it will consider the riskiness of alternatives.

Non-Firm Market Prices

As indicated above, non-firm market price uncertainty presents a risk
to retail customer prices. Lower non-firm market prices would lower
the amount of revenue the company receives from this activity,
reducing the amount of credit applied to the retail revenue
requirement. A 25 percent decrease in non-firm prices increased
average customer prices by 2.3 percent - from 42.55 mills/kWh in the
base case to 43.39 mills/kWh. A 25 percent increase in non-firm prices
decreased average customer prices 2. 0 percent - from 42. 55 mills/kWh
in the base case to 41. 57 mills/kWh.

Unfortunately, this is a risk over which the company has no control.
However, the company monitors the market continuously as it makes
sales and purchases, and can thereby follow trends as they occur. This
gives PacifiCorp more of an advantage than utilities which have less
participation in the wholesale market.

Gas Price Increases

Gas price increases present less of a risk than many would assume. In
both I?AMPP-3 and RAMPP-4, gas prices had little impact on retail
customer prices. This is because of their real-world linkage with non-
firm market prices. If gas prices are higher, FacifiCorp can compensate
for higher production costs out of the new gas-fired plants by selling
power (produced at low-cost coal plants whose costs are not increasing)
on the wholesale market at higher prices. PacifiCorp's ability to be

^
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successful in the wholesale market reduces the retail customer price
risk from higher gas prices.

Additkinal Transmission Investments

PacifiCorp believes that additional transmission investinent at this
time would be risky for retail customers for two reasons. The first
reason is that the RAMPP-4 analyses indicated that it would not reduce
total costs for the system. The second reason is that until more of the
consequences of FERC's changes in regulating the transmission system
are clearer, the company's ability to earn a favorable return on any
transinission investments is uncertain.

Load Growth

Load growth had a significant impact on financial results. Under
medium-low load growth, average customer prices increased 3.2
percent ~ from 42.55 mills/kWh to 43.92 mills/kWh. Under medium-
high load growth, average customer prices decreased 2.9 percent - from
42. 55 mills to 41.31 mills/kWh. As in RAMPP-3, the results indicate '
that the risk of Ugher customer prices comes not from higher load
growth, but instead from lower than expected load growth.

It is true that from a TRC perspective, the medium-low load growth
case had the lowest TRC of any of the 39 cases in RA.MPP-4. A low load
growth case would have had an even lower TRC. A negative load
growth case would have had an even lower TRC again. However,
PacifiCorp is not trying to shrink its business. _ ^^ i^y cvfn,^-^ e'r

Significant Load Loss

The loss of significant load from existing customers leaving the system
could present a risk to remaining customers' prices. Because of the
capital-intensive nature of the plant required to produce electricity,
spreading those fixed costs over fewer customers would raise costs per
customer. PacifiCorp believes that retaining existing customers
through meeting their needs for low cost electric service is essential to
minimizing this risk.
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Sienificant Load Gain

The gain of significant load from acquiring new customers could
present some risk, but the most likely way PacifiCorp would acquire
significant new customer load would be through wholesale sales or
retail wheeling. In both cases, the company would have the choice of
whether or not to sell to that new customer. In making the decision of
whether or not to sell to a new customer, the company would consider
the cost of acquiring any new power needed.

Government Actions on Environmental Adders or Controls

The biggest risk in terms of impact on customer prices and on TRC
would be goverrunent action on environmental adders or controls.
The implementation of a major environmental adder such as a
significant pollution tax would have the single highest impact on
customer prices. In the three environmental cases in RAMPP-4
(discussed above as cases #71, #72, and #73), average customer prices
increased from the base case level of 42.55 mills/kWh to 43. 74
mills/kWh, 52.84 mills/kWh and 56.16 mills/kWh, respectively.
These represent a three percent, 24 percent and 32 percent increase over
the base case. These customer price increases did not include the actual
cost of the tax; they only included the cost of re-configuring and
operating PacifiCorp's system in order to minimize the tax.

Although PacifiCorp cannot control government actions on
environmental issues, it can contribute its advice and lessons learned
from the trading system on 502 allowances. The company believes an
allowance trading system is superior to a tax. It allows utilities more
flexibility in meeting goals, and can bring less price risk for customers.

One reasonable approach to minimize risks is by pushing off decisions
until some of the current uncertainty is resolved. In the face of
substantial uncertainties, retaining flexibility is a logical general
strategy. Maintaining a broad and diversified portfolio will reduce
future risk by increasing flexibility. The company aims to follow all
technologies and maintain contacts with developers so that it has
access to a full range of alternatives for meeting a range of plausible
futures. A related strategy is to focus on alternatives with shorter lead
times or with flexibility for adjustment in the amount and timing of
the resource.
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Chapter 5: RAMPP-3 Action Plan Performance

TNs chapter reviews the consistency of the company's past acquisition
activity with its prior RAMFP action plans; it then reviews
performance on the RAMPP-3 action plan.

Consistency of Past Acquisitions with RAMFP Action Plans

PacifiCorp has made several major resource acquisitions since it began
its integrated resource planning process. Some of those acquisitions
occurred "outside" of the RAMPP process in that they had not been
specifically named in a RAMPP action plan before acquisition.
However, in all cases, a prior RAMPP plan had identified the need for
that type of resource, such as peaking, or cogeneration. The company's
acquisitions met those needs. For example, the RAMPP action plans
did not, and could not, predict in advance a specific peaking contract
with another utility. Table 5-1 shows the major acquisitions and their
consistency with the preceding RAMPP plans.

Up to the 1990s, PacifiCorp and other utilities acquired almost all new
resources from generation it built and owned. These plants had long
lead times, which fit well with a two-year cycle for IRP. However,
utilities now look to the open marketplace for resources. They must
make decisions more quickly because resources on the open
marketplace are typically available for a rather limited period of time.
The iminediacy of decision-making does not fit well with a two-year
cycle for IRP. PacifiCorp usually cannot wait until the next RAMPP
analysis to decide whether to acquire a resource that is immediately
available.

IRP currently occurs in a two-year cycle, making it more valuable for
general long-term planning than for immediate decision-making. The
actual analysis for each IRP occurs over only a few months of time.
During the rest of the two-year period, the company and the public
advisory group develop the issues to address in the IRP, prepare and
review the inputs, review the model, prepare and review the model
outputs, develop and review the acdon plan, prepare and review the
draft report, and prepare and review the final report.
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Table 5-1, Page 1 of 2

Decision

Date

1992

1992

Resource Resource

Acquisition Size
APSSCCTs 150 MW

RAMFP
Action Plan

in Effect

RAMPP-2

Wind

Projects

RAMPP Action Plan Item

Action Item *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. Inititate siting, permitting

and procurement.

Explanation

The Company filed a report with the
Arizona Public Service Commission

showing that SCCTs were more cost
effective than renewable resources to

meet this peaking need. The projects
are in the siting and permitting stage.

44 MW RAMPP-2 Action Item *2: Determine actions The wind resource agreements were
needed in 1992 and 1993 to have 125 MW entirely consistent with the action
of wind capacity (40 MW effective plan item. The wind projects have
capacity) in operation by 1996-97, and been modified, but continue toward
pursue those identified actions, construction.
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1992 SCE Peak 422 MW RAMPP-2 Action Item *5: Initiate siting and
Contract permitting for up to 450 MW of SCCTs.

1993 James River 50 MW RAMPP-2 Action Item *7: Sign intent agreements
and pursue contract negotiations with

A power purchase proved to be more
cost effective than building the SCCTs.

This 50 MW resource is entirely
consistent with the action plan item.

indurstrial customers to"achieve up to 300 45 MW of generation is being installed
MWa of cogeneration on line by 1997.
Build in options to accelerate or delay
construction to allow for load growth
uncertainty.

at Willamette Industries for their
own use. Options for future
generation have been secured at
three industrial sites.
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Consistency with RAMPP Action Plans

Table 5-1, Page 2 of 2

Decision

Date

1993

Resource

Acquisition
Henniston

Resource

Size
474 MW

RAMPP
Action Plan

in Effect
RAMPP-2

1994 WWP Peak 150 MW

RAM PP Action Plan Item

Action Item #7: Sign intent agreements
and pursue contract negotiaUons with
industrial customers to achieve up to 300
MWa of cogeneration on line by 1997.
BuUd in options to accelerate or delay
construction to allow for load growth
uncertainty.

Action Item #3: Meet baseload

requirements with installation of 500-900
MW of cogeneration and/or combined-
cycle combustion fairbines (CCCTs) by
2001, consistent with cost-effectiveness
criteria.)

RAMPP-3 Action Item #5: Meet 150-200 MW of

peaking needs by 2001 in addition to the
APS SCCTs for a total of 300-500 MW.

Explanation

Combined, the Hermistion and James

River resources are larger than the
300 MWa specified in the action item,
but the price was very competitive,
and any excess power can be sold in
the wholesale market until retail

customers need the power. The
subsequent RAMPP, RAMPP-3,
confirmed the need for the resource to

meet retail needs.

A power purchase proved to be more
cost effective than alternative ways to

meet these 150 MW of peaking needs.
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Unless a specific market opportunity occurs during the few months of
analysis, the current RAMPP cycle cannot include it; it must wait for
the next cycle. However, if the company waits that long, the new
resource opportunity will be lost. For this reason, a specific acquisition
activity has to occur outside of but parallel to the IRP process. The
analysis of the market opportunity occiu-s within the framework
provided by the IRP process.

Table 5-1 describes the company's major resource acquisitions since
1992 and their consistency with RAMPP-2 or RAMPF-3 action plans.
They include the acquisition of simple cycle combustion turbines from
Arizona Public Service Company for 150 MW of peaking power
(consistent with RAMFP-2); two wind projects in Washington and
Wyoming to provide 44 MW (consistent with RAMFP-2); a contract
wi'th Southern California Edison for 422 MW of peaking power
(consistent with RAMPP-2); the James River cogeneration project for 50
MW of gas-fired baseload resource (consistent with RAMFP-2); the
Hermiston cogeneration project for 474 MW of gas-fired baseload
resource (consistent with RAMPP-2 and recommended in RAMPP-3);
and the contract with Washington Water Power for 150 MW of
peaking power (consistent with RAMPP-3).

Performance on the RAMPP-3 Action Plan

1) Achieve 40 MWa of cumulative installed cost-effective savings by
the end of 1995. By the end of 1997 acquire an additional cumulative 65
MWa of demand-side acquisitions, if cost effective.

Performance: The company modified these goals as a result of
RAMPP-3 acknowledgment process. The two-year 40 MWa DSM goal
was changed to 17 MWa for 1994 and 30 MWa for 1995. The company
achieved 18. 5 MWa in 1994, and activity is on track to achieve the 1995
goal. RAMPP-4 establishes new goals for 1996 and 1997.

In 1994 and 1995 the company maintained active programs for the
residential market. These included the Super Good Cents program
(provides home builders with incentives to construct energy efficient
homes), a low income weatherization program (provides energy
education, home weatherization services and energy assistance), and
residential weatherization loans and grants to qualifying customers. In
addition, the company continues to promote installation of energy
efficient appliances such as heat pumps (H-PRO), water heater
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replacement (Hassle Free program), SERP refrigerators, and low-flow
showerheads. The company also offered a low income weatherization
program through a competitive bid process. As a result an energy
services company weatherized over 2,000 homes in Oregon. The
company has another competitive bid project in Utah to test an
alternative delivery mechanism for DSM acquisition.

Also in 1994 and 1995 the company expanded the availability of the
Energy FuiAnswer program to broader market segments. In Oregon it
now includes commercial retrofit projects in excess of 20,000 square
feet, broadened further in 1995 to include all commercial retrofit. In
the early 1990's the company developed this innovative financing
mechanism to encourage customers to make energy efficiency upgrades
for their new commercial buildings. The company provides 100
percent low-interest financing for installation of cost-effective
incremental energy efficiency upgrades. The customer pays an Energy
Service charge which goes directly on their electric bill. In addition to
financing, the program provides other services to customers such as
building energy use modeling, project management, and
commissioning services.

The following sections provide the RAMPP-3 individual DSM action
items and progress on each of those items through mid-1995.

Revise and implement a new Super Good Cents (SGC) program in
Oregon, Washington, Idaho, Montana, and Wyoming in 1994. The
revised program will tie payments more closely to kWh savings
obtained from individual residences.

Progress: Completed. The company revised the tariffs in early 1994 in
Oregon, Montana, and Idaho, lowering the incentives to make the
programs more cost-effective in these states. In Washington the tariff
was suspended in 1994 due to commission staff concerns over program
cost-effectiveness.

In Oregon, Idaho and Montana advancements in codes for building
shell and general building practices have made incentives for shell
measures unnecessary and not cost-effective. The company is dropping
shell incentives from residential programs in these states. SGC shell
standards in these states have now become a requirement to qualify
customers and builders for other energy efficiency supplementary
incendves such as high efficient electric water heaters (91 EF rating or
above), solar water heaters, passive solar subdivision design, air to air
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heat exchangers and so on. These changes will contribute to ̂ program
spending reduction in 1995 of nearly 40 percent compared to 1994.

The company did not elect to change the program in Wyoming because
the program was new just a couple of years ago m that state and there
were relatively few participants. The company will not be changing the
tariff in 1995, but will review the situation in 1996 to determine if a
change is necessary.

Streamline the Super Good Cents program. The program will reHect a
more prescriptive design, targeting a 20 percent reduction in
administrative overhead costs by 1995.

Progress: Replaced. The company is proposing reducing the amount of
the incentives in Oregon, primarily by removing them for shell
measures. The reductions lower program costs by more than 20
percent, making the program more cost-effective. The revision to the
tariff was effective in February, 1995. Several changes in the program
have reduced field labor requirements to support delivery of this
program in 1995. Other administrative changes helped reduce cost and
made the program more cost-effective. The company improved the
tracking database that makes data entry easier, thus reducing costs.

These changes to the Super Good Cents program shift the focus from
the builder to the customer. The 1995 advertising and promotional
campaign will reflect these changes.

Continue participation in MAP for the states of Oregon, Washington,
Idaho, Montana, 'and California in 1994. Work with BPA and others to
renegotiate with manufacturers the incentive payment adjusted for
adoption of the new HUD standard expected by October 1994.
Participate in renegotiation and implementation of a new regional
contract with manufactured home producers and BFA after expiration
of existing contract in April of 1996.

Progress: Replaced. The MAP agreement was replaced by a Super Good
Cents (SGC) program beginning with homes built after July 1995.
PadfiCorp, PGE and BPA funded an advertising campaign promoting
SGC. The transition has had minimum effect on penetration levels.
An incentive is no longer provided to manufacturers but as of
September 1995 approximately 95 percent of all electrically heated
manufactured homes built in the region meet the SGC standard.
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Continue to work with the MAP collaborative group to improve
program cost-effectiveness. Analyze cost-effectiveness of measures
which will be included in MAP homes beyond 1994.

Progress: Ongoing. A consultant completed a regional program
evaluation for MAP in mid-1994. The study indicated that savings
were lower than expected; this adversely impacted the program cost-
effectiveness. The transition of MAP to SCG has improved the
program cost effectiveness.

Participate in a collaborative study of residential code compliance in
Oregon. The study will provide information on improving
compliance and enforcement of the residential energy code in Oregon.
The study will be completed in 1994.

Progress: Completed.

Participate and be knowledgeable about code development issues in
Wyoming, Idaho, and Utah. Facilitate where possible adoption of an
MCS equivalent code.

Progress: Ongoing. No code development issues have moved forward
in Wyoming or Utah. A residential code upgrade occurred in Idaho
that will be in effect as of January 1, 1996, which improves energy
efficiency requireinents but does not meet the model conservation
standards.

Operate a residential retrofit program in Washington and California in
1994 and 1995. Make revisions to weatherization program delivery to
improve cost-effectiveness.

Progress: Ongoing. The Home Comfort program is a residential
retrofit program offered by the company to qualifying Washington and
California customers. The company exceeded the California program
goals. Program delivery was changed to offer a more standardized
weatherization offer in Washington. The Washington goals will likely
be completed ahead of schedule. The program will be evaluated in
1995.

Market test alternative financial assistance options such as third party
finance, rebates, and the energy service charge.

Progress: Completed. See above respoiise.
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Test other delivery mechanisms which would improve program cost-
effectiveness. Launch a customer response oriented program in
Oregon as an alternative to a community based "Pacific as general
contractor" approach.

Progress: Completed. The Super Good Cents home Improvement
Program tested three audit delivery mechanisms: 1) a self'audit/2) a
standard weatherization audit, and 3) a comprehensive Home Comfort
audit. The self-audit was the preferred program and was implemented
in late 1993.

Continue availability of company weatherization programs which are
required by state statutes.

Progress: Ongoing. Activity for weatherization programs in Oregon
i.ncieased in 1994 with the addition of rebates for supplemental
measures. The company refiled Oregon cost-effective numbers in
November 1994. Over 80 percent of the weatherization activity has
been with the Oregon 25 percent Rebate program. The balance of
activity was in the Zero or Low Interest Loan program.

The company is currently reviewing alternative weatherization
approaches and will design one standardized offer and audit process.
This will improve program delivery and overall cost-effectiveness.
The company is also investigating third party financing. The goals are
to lower administrative expenses and capital requirements. The
company plans to file revised tariffs by fourth quarter 1995.

Operate a direct install water heating retrofit program targeted at multi-
family residences in Utah during 1994. Conduct prototype test of
measures to assure measures perform as deemed in Utah during the
second quarter of 1994.

Progress: Completed. ECON, an energy services company, treated over
10,000 multi-family units in Utah during 1994. A test of savings in the
second quarter of 1994 confirmed that savings were as projected and
that earlier concerns about savings used erroneous consumption
figures. The company plans to evaluate the completed program in
1995.

Operate a competitive bid, Pay-For-Performance low income program
in Oregon to test as an alternative delivery system.
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Progress: Completed. ECONs received the bid in early 1994 and treated
over 2,251 low income homes in 1994 and 797 homes in 1995. Pay-for-
performance computations will begin in the second quarter of 1995.

Continue to offer low income weatherization programs and provide
evaluations to regulatory agencies to demonstrate that low income
programs are being assessed and action taken to improve program cost-
effectiveness. In Washington use a standardized audit and provide
payments based on measure cost-effectiveness. Continue to offer
energy education to participants. In Oregon provide a study to
quantify benefits of energy education and arrearage impacts of the low
income program.

Progress: Ongoing. The 1994 Oregon Low Income program evaluation
was well-received by the OPUC staff. Standardized audits will be in
place in Oregon and WasNngton by year end 1995. Energy education
continues to be part of the Washington program. The company is
developing a program evaluation for the system-wide low income
programs. It will include assessments of savings from energy
education and reductions in billing arrearages.

Develop educational and informational literature to support improved
information on home energy usage through brochures providing
energy efficiency tips, packets providing guidance in performing a
home energy audit, and brochures providing appliance purchase
information.

Progress: Completed. The Home energy Savings Center information
series was completed in May, 1994. The center has four instructional
how-to guides and twelve informational brochures. The topics
covered in the how-to guides include:

. How-To Improve Your Home's Heating and Cooling

. How-To Manage Your Home's Energy Bill
* How-To Assess Your Home's Energy Usage
. How-To Maintain Your Home's Energy Safety

The informational brochures covered:

. Home Heating Choices

. Home Cooling Choices
* New Home Building Techniques.

A complete set of the Home Energy Savings series is available at any
PacifiCorp office.
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In 1994 the company also produced a customer communications
campaign to help foster customer interest and involvement in home
energy efficiency through the free materials. The campaign, with its
newspaper and television components, aired in selected markets in the
company's seven state service territory in the summer and fall.

Market test energy information displays in Oregon. Determine the
value of providing energy efficiency information which influences
customer energy use decisions.

Progress: Ongoing. A broad market transformation study in 1995 will
include this testing.

Conduct a customer energy survey (Energy Decisions) in 1994 to collect
demographic, equipment, housing and attitudes data. The data will be
analyzed to assess resource potential and assist in program design.
Complete residential survey and assessment in 1994 and commercial
survey and assessment in 1995.

Progress: Completed. The company administered the 1994 Energy
Decisions Residential energy use survey. The data are being complied,
analyzed, and will soon be available to assess resource potential and
assist in program design.

Rely on improved standards as the preferred way to achieve appliance
energy savings. Participate in collaborative efforts with other utilities
through organizations such as the Western Utilities Consortium and
others to improve the efficiency of new appliances.

Progress: Ongoing. The company joined 34 other organizations in the
Consortium for Energy Efficiency (CEE) in 1994. This national
collaborative will target national manufacturers to raise the energy
efficiency standards for equipment they manufacture and market.

The Western Utilities Consortium (WUC) is working as a sub-
committee to the CEE. The WUC launched the compact fluorescent
lamp initiative in December 1994. The company is currently
evaluating it for the FacifiCorp service area. The programs currently
being considered for national collaboration are Compact Fluorescent,
Horizontal Axis Washers, Heat Pumps/Air Conditioners, and
Commercial HVAC.
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Participate in collaboratives to adopt standards for technologies such as
compact fluorescent lamps, horizontal axis washers and other new
technologies. Investigate possible technologies such as micro wave
dryers as a cost-effective alternative.

Progress: Ongoing. See the progress report for the previous action
item.

Maintain board membership in the Super Efficient Refrigerator Project.
Oversee implementation of the 1994 new model design and begin
promotion of the refrigerators.

Progress: Ongoing. A company representative serves as a director on
the SERP board and attends annual meetings dealing with policy
issues. The SERP refrigerators began to appear in appliance
showrooms and accompanying informational brochures in April 1994.
An even more efficient model began appearing on showroom floors in
mid-1995.

Continue to participate in BPA's Blue Clue program or a similar
initiative, encouraging the purchase of energy efficient appliances. In
addition, develop home tuning and home maintenance tips for energy
efficient performance. Extend Blue Clue or a similar informational
initiative to Utah and Wyoming.

Progress: Replaced. The Bonneville Power Administration's Blue
Clue program was discontinued due to reduced funding, eliminated
SGC refrigerator rebate, and a revised informational program with no
MWh savings attributed to the activity.

The company replaced the BPA Blue Clue program with educational
services which provide energy efficiency information through the
Energy Services Hotline (a 24-hour service available to customers) and
with Home Energy Savings Centers in local company offices which
provide a broad array of brochures on energy efficiency.

The company continues to be active through other energy efficient
appliance ventures such as the Hassle Free Water Heate^ replacement
program, the Super Efficient Refrigerator Program (SERP), the Water
heater Heat Pump pilot program for MAP homes, and through
participation on the Northwest Regional Energy Efficiency Appliance
and Lighting group (NWREAL).
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Conduct follow-up survey and verification of Oregon showerhead
saturation program to determine applicability to other jurisdictions.

Progress: Completed. The company re-designed the survey to
incorporate questions regarding free-ridership and lessons learned
from the original survey. The company began administering the
survey in December, 1994. It is completed and the report should be out
by mid-1995.

Offer a saturation showerhead program for customers currently on
schedule 5 in the State of Utah.

Progress: Completed. In the second quarter of 1994 the company sent a
home analysis survey to 6,538 Utah households currently billed on
schedule 5. Respondents received a "Water Smart" kit that included a
low flow showerhead. Over 2, 600 customers, or approximately 40
percent, completed and returned the survey.

Re-assess the cost-effectiveness of radio communication direct control
of electric water heaters as allowed under schedule 5.

Progress: Ongoing. This project has proceeded to discussions with
vendors. The company is studying costs associated with putting 5,000
water heaters under direct utility control through VHF radio using
frequencies already licensed by PacifiCorp. Each water heater usually
cuts 0.75 to 1.0 kW off peak load. At 0.75 kW per water heater, the
system would deliver 3,750 kW of dispatchable peak load at an average
cost of $260 per kW.

The next step is to identify key areas where this water heater load
control could defer local transmission and/or distribution upgrades.
Pending administrative details, a pilot of water heater load control
could begin in 1996.

Continue installation of energy efficient water heaters (. 93 or
equivalent) through the Hassle Free Water Heater Guarantee Program.
Target installation of up to 3,500 tanks per year over the two year action
plan. Encourage the installation of low flow showerhead, aerators, and
pipe wrap, along with energy efficient tanks where applicable.

Progress: Ongoing. The company continues to install energy efficient
water heaters under the Hassle Free water heater repair and
replacement program. The company replaced a total of 3,828 water
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heaters under the program in 1994; 70 percent met the energy efficiency
guidelines of the program.

Pilot a water heater load control program starting in 1994 in Oregon as
part of the company's automated distribution project.

Progress: Ongoing. The vendor has decided to stop production of the
only water heater load control device that works with the automated
distribution system being piloted in Portland. The company is talking
with two other vendors about licensing and producing the device in
1996.

Implement a comprehensive commercial retrofit program for
buildings over 20,000 square feet in the State of Oregon in 1993. Design
the program to provide flexibility in addressing customer needs which
could include items such as controls, lighting only, and building
operation & maintenance training. Establish building operating
savings standards to guide building managers in efficient operation of
their buildings.

Progress: Completed in late 1993.

Evaluate commercial retrofit program results in Oregon for 1994.
Recommend program revisions and assess feasibility for expansion to
other jurisdictions in 1995.

Progress: The company completed the commercial retrofit program
evaluation in Oregon. The evaluation indicated the company should
offer more design assistance and improve to the wording of contracts
and letter of intent documents. This program is ready for expansion to
other states when the need arises.

Operate task team in 1994 to develop a small prescriptive commercial
retrofit program for buildings under 20, 000 square feet. Assess
feasibility of implementation before year end 1994 in Oregon..

Progress: Completed. The company completed the program feasibility
assessment and launched the program in the first quarter of 1995. The
program offers customer incentive efficiency improvements in
lighting, programmable thermostats, air conditioning and heat pump
installations.
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Operate the EPA Green Lights program for company facilities.
Complete development of site inventory, environmental assessment,
energy efficiency audit and prioritization by 1994 and begin
installations in 1995 to be completed within five years.

Progress: Ongoing. The company completed procedures regarding site
inventory, environmental assessment, audits and amortization on
schedule in 1994. A pilot program to test delivery was successful in
1994. Completion of the program is scheduled for 1996 through 1998.

Develop a comprehensive catalog of energy efficiency products
available for commercial application. Distribute catalog to company
field personnel by year-end 1994.

Progress: Completed. Under a PacifiCorp contract. Iris
Communications of Eugene, Oregon, developed and produced the first
Commercial Products Energy Source Catalog. PacifiCorp distributed 100
copies of the catalog to local offices and to selected trade allies.

Continue supporting the development of REMPRO program through
the Everett and Portland Community College campuses as a tool to
provide effective energy efficiency operation and maintenance building
training for building managers.

Progress: Completed. The company developed and implemented this
program in Portland two courses: "Cooling Tower Fundamentals" and
"Energy and Water Accounting. " However, customer participation
was low. The company will continue to support REMPRO initiatives
in 1995, but is examining the nature of that support to maximize the
benefits.

Participate in code development and implementation design for new
commercial codes in Oregon and Washington. Participate in a
collaborative effort to establish training and educational programs for
commercial energy code compliance in Washington.

Progress: Ongoing. The new Washington Commercial codes are in
effect; training and education programs are underway. Training and
education, wMch began in 1994, will last for three years. The new
Oregon Commercial code should be effective by April 1, 1996. The
training and education effort begins in early 1995 and will continue for
two years.
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Conduct a detailed study to determine the impact of building code
changes on energy efficiency in new commercial construction.
Complete a report which includes recommendations for changes to the
Washington Energy FinAnswer Program in 1994 and the Oregon
program in 1995.

Progress: Ongoing. The company completed the Washington analysis
in mid-1994 and reviewed it with the Commission staff. The company
plans to complete and review the Oregon analysis with commission
staff by year end.

Conduct a common practice survey for new commercial construction
in areas of the service area not currently covered by research studies.

Progress: Discontinued. The common practice study was originally
proposed to establish a baseline compared to the energy building code.
The company determined that some measures were beyond code.
These tended to offset installations which didn't quite meet code. The
company is assuming the baseline usage to be code unless the customer
plans indicate that they were planning to install more efficient
equipment or measures than code required. Once this was decided, the
common practice study became unnecessary for establishing the
baseline building usage.

Improve program cost-effectiveness through streamlining. Reduce
administrative costs, change funding criteria, and improve program
design. Reduce process steps in the commissioning (including
inspection and performance testing) phase.

Progress: Completed. The company streamlined its new commercial
construction programs in many ways during 1994. All programs except
for irrigation have been combined into one process; this will save on
administrative costs. A computerized spreadsheet reduces the amount
of paperwork required for the Energy FinAnswer 12,000 program by
replacing several specialized spreadsheet models. The resulting
efficiencies reduced program administrative costs at both the staff and
field level. The company continues to look for opportunities to
improve and streamline the program in 1995. Part of this effort
involves combining all Energy FinAnswer programs for commercial
and industrial customers into one program for ease of administration
and delivery.
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Using an outside consultant's study, the company was able to more
accurately estimate the level of funding. The company also reduced
the supplemental funding to one times the resource amount. In
addition, the company increased the number of measures which can be
recomnnended through prescriptive approaches rather than requiring
extensive energy use modeling. The overall effect has been a reduction
in costs required for consultants to perform energy use modeling.
Commissioning costs cover only the most sophisticated energy
efficiency measures. Owners must perform most of the basic
inspections.

Improve leverage of trade ally networks (architects, design firms, etc.)
through enhanced training and informational materials. Complete a
pilot building design study to influence architects to consider passive
design features which will lower energy usage.

Progress: Ongoing. The company has provided analyses to specific
customers and their design teams which assist in specifying energy
efficient eqmpment. In a special 1994 pilot program, energy efficient
information was provided to national commercial accounts, lodging
and restaurant customers. Prior knowledge of commercial building
practices indicates that passive design feahires are not compatible with
commercial building design and construction criteria.

The company initiated a lighdng retrofit trade ally program in Oregon
for 1995. The program provides training to trade allies, lead
generation, and joint sales calls by trade ally representatives and
company account managers.

Complete study to verify savings and determine appropriate
calibration of modeling tools for new construction energy savings
estimates.

Progress: Completed. The company completed this study in 1994, and
is now calibrating the modeling tools.

In 1994 participate in a collaborative (LBL & BPA) study to quantify
energy benefits of the commissioning process.

Progress: Completed.



RAMPP-4 PacifiCorp Chapter 5: RAMPP-3 Action Plan
Pa e 197

Offer to commercial customers the Energy FinAnswer program,
designed to improve new commercial building energy efficiency, in all
jurisdictions served by the company. Achieve the following
penetration rates in new commercial construction:

RAMPP-3 Goals for Energy FinAnswer
Table 5-2

Ore on

Washin ton

Idaho

Montana

California

W omin

Utah

Large Buildings
(over 12,000s ft)
1994
67%
45%
45%
35%
45%
35%
67%

1995
70%
65%
65%
45%
65%
45%
70%

Small Builduigs
(less than 12,000 s ft)

1994
40%
20%
20%
35%
35%
35%
20%

1995
45%
30%
30%
40%
40%
40%
30%

Progress: Completed. The company estimated the market potential for
new coinmercial buildings constructed in 1994 from the F. W. Dodge
database, a major source of information about newly constructed
corrunerdal square footage. The 1994 cominercial projects use the date
construction started. The penetration rates by state are as follows:

Performance on RAMPP-3 Goals for Energy FinAnswer
Table 5-3

Ore on

Washin on

Idaho

Montana

California

W omin

Utah

1994
Tar et
67%
45%
45%
35%
45%
35%
67%

1994
Actual(l)

101%
28%

11%
144%
35%
25%

1994
Tar et

40%
20%
20%
35%
35%
35%
20%

1994
Actual (1)

101%
28%

11%
144%
35%
25%

(1) Actual penetration rate is combined small and large commercial
buildings.
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Influence the adoption of commissioning standards through
participation in a National Building Commissioning Association.
Provide funding to ASHRAE for commissioning guidelines group to
establish protocols for incorporation into building code practices.

Progress: Ongoing. A draft of the ASHRAE Commiss^omng
Guidelines was available for public review in June 1994. ASHRAE is
concerned about specifying functional performance test requirements,
even though they" are already the primary reference for equipment
installation standards. The company sent two participants to the
National Commissioning Conference in May 1994. The company is
involved in editing previous conference papers on commissioning for
inclusion in a book the American Council for an Energy Efficient
Bconomy (ACEEE) is preparing.

Establish protocols for commissioning Path B (defined as non-ESC
participant, but installs recommended measures) program participants
in 1994.

Progress: Completed. The Path B protocols have been established as
follows:

. Commissioning is undertaken at the owner's option;

. If undertaken/ the process is identical to that for a project in
wMch the company is financing - PacifiCorp supervises and
pays for the commissioning;

. if not undertaken, savings estimates for commissionable ECMs
are derated by 25 percent. (This derating factor is consistent with
the findings of the LBL staidy.)

Offer the Energy FinAnswer program to industrial customers in
Oregon, Washington, California, and Utah. Expand the program to
Idaho in 1994. Develop a feasibility assessment for expansion of the
program to Montana and Wyoming during 1995.

Progress: Ongoing. The Energy FinAnswer program was tariffed for
industrial customers in Montana in the fourth quarter of 1994. The
company offers an Industrial Major Account program in Utah,
Wyoming and southeastern Idaho. The northern Idaho properties
were sold to Washington Water Power effective January 1, 1995.
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Continue development of an industrial customer database which
provides information to improve assessments of resource availability
and cost. Create major account plans for the top 100 customers,
assessing opportunity and cost of resource acquisition.

Progress: Ongoing. The company conducted a survey of existing
industrial data sources which existed within the company in 1994. Staff
are now reviewing the data integrity of one of the large industrial
databases. This project will continue in 1995 with expected completion
by year-end.

Participate in collaborative effort with NPPC and othws to complete
Original Equipment Manufacturers (OEM) study. The study will
examine motor drive applications and how to influence efficiency
improvements in this equipment category.

Progress: Ongoing. In November of 1993, PacifiCorp provided support
to a national collaborative study by Easton Consultants. Other sponsors
included USDOE, BPA, Portland General Electric, Northwest Power
Planning Council, Idaho Power, BC Hydro, and others. This project is
nearly complete. The July 1994 draft shidy "Strategies to Promote
Energy Efficient Motor Systems in North America's OEM Markets"
identified the three best OEM target areas for promoting energy
efficient motors: air compressor systems, HVAC water pump systems
and industrial fans and blowers. USDOE proposed an extension of the
study to include a fourth area - motors for process fluids pumping in
the petroleum refining, pulp & paper, and chemical industries. This
extension will delayed the final report until the end of March 1995.

Add additional program options to address prescriptive path measures
in industrial facilities. Consider the following measures as possible
candidates for prescriptive path for motors and lights.

Progress: Ongoing. The company is using commercial software for the
industrial program. This avoids duplication of effort and eliminates
the need to incur additional development costs.

Operate commercial and industrial Pay-For-Performance contracts in
Utah in 1994 as a comparison on cost-effectiveness of alternative
delivery systems.

Progress: Completed. The company has contracts with Onsite and
CES/Way in Utah to offer commercial and industrial energy efficiency
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to Utah customers; they pursued contracts with customers throughout
the year. Completion of the commercial contract should occur in the
third quarter of 1995. The industrial contract should result in
substantial installations in 1995.

Improve cost-effectiveness of Irrigation FinAnswer in California in
1994. Examine alternative designs such as a prescriptive approach
versus a custom approach.

Progress: Completed. 1994 saw significant improvements in the
California Irrigation FinAnswer program. An evaluation of grower
education with irrigation System Analysis showed significant energy
savings. The US Bureau of Reclamation customers are now in the
program. The company has made two improvements in the cost-
effectiveness of the program. First, reductions in audit and
management costs through a new audit procedure screen out
customers with low savings potential early in the process, automate
the audit process and streamline credit approval for small projects.
Second, the company increased the program penetration rate through
more aggressive follow-up with Path B projects and improved the
quality and focus of the customer reports.

Study Irrigation options for customers in Idaho in 1994.

Progress: Ongoing. The company extensively studied the options for
irrigation customers in Idaho and found that there was not a cost-
effective DSM opportunity which would justify design and
development of a loan or rebate program. An overall strategy for the
irrigation sector is currently under development.

Continue the ditch improvement program.

Progress: Discontinued. The company explored many different
financing options with the Farmers Irrigation District in Hood River.
The program was put on hold pending the resolution of two issues: 1)
the amount of the energy and water savings attributable to the
company in a cooperative effort, and 2) since the water saved through
ditch improvements remains in the streams, there is no benefit to
growers or irrigation districts. Some fear they may lose water rights.
This is a disincentive to convert to pipe. Farmers Irrigation District is
unique in that it has control of water released from storage and also has
generation revenue benefits from saved water. At this time the
company is no longer pursuing opportunities in this area.
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Continue to offer the radio communication direct load control for

irrigation pumps in Idaho and Utah. Test the system and seek more
participants if cost-effective.

Progress: Ongoing. Since 1991 the company has spent over $780,000 to
make the irrigation load control program in Idaho and Utah fully
operational. During 1994 the company installed or replaced radio
control units on approximately 500 pumps. This brings 4,278, or 97
percent of the pumps in the area into controllable status. During 1995
the company plans to either replace or install another 500 radio control
units.

Evaluate pay for performance agreements with contractors. Assess this
method for cost-effective DSM acquisition. Evaluate competitive bid
process and make recommendations on how to improve the process.

Progress: Ongoing. Implementation of the ECON contract and
verification of savings from the pilot test in Utah and from one
complex in WasMngton appear to support the cost-effectiveness of this
DSM acquisition method. The company's 1994 RFP document, which
was approved by the WUTC on November 23, 1994, include these
improvements. The evaluation of the ECONs multi-family
showerhead direct install program is in progress and expected to be
completed in the first quarter of 1996. Draft data should be available m
December 1996.

Continue participation in Evaluation Advisory Groups to obtain
external review and input into improvement of program evaluations
and process. (NW Evaluation Group, Utah Evaluation Collaborative,
and Regional Evaluation Network).

Progress: Ongoing. The company has been meeting regularly with the
NW Evaluation group, the Utah Evaluation Collaborative, and
attending and participating in the Regional Evaluation Network
meetings. These groups review and help improve draft evaluation
plans and reports.

Develop a comprehensive verification plan for determining accuracy
of savings estimates which balances costs of verification with the
commensurate risk and size of the project. Collaborate with state
agencies to receive input on development of the verification plan.
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Progress: Ongoing. The company has been meeting regularly with the
Northwest Evaluation Advisory group to get input on the
development of a comprehensive verification plan for determining
accuracy of savings estimates. Evaluation plans and a work plan have
been developed that streamline efforts and employ economics across
the program evaluation.

Conduct program process and impact evaluations to improve cost-
effectiveness.

Progress: Ongoing. By January 1995, the company completed most of
the impact evaluations identified in 1994. At this time, the regulatory
need for formal process evaluations is uncertain. On an ongoing basis
the company assesses program delivery and administrative activities
for potential improvements. In 1995 the company plans to evaluate all
DSM programs.

Conduct a free drivership/market transformation study for residential
and commercial new construction and appliance improvements.

Progress: Ongoing. The company is conducting a broad electric energy
efficiency market impact study in 1995 (i.e. "Market Transformation")
to estimate the company's contribution to improvement in electric
energy efficiency. All program evaluation that was ongoing or planned
to be started in the next quarter includes efforts to quantify these effects.

Design, implement, and report on an automated meter reading, real
time usage display, time of day pricing, and direct load control pilot
project in conjunction with the automated distribution project in
1994/95.

Progress: Ongoing. The automated distribution pilot project is
underway. All functions passed the mini-test in September 1994. Six
prototype units of the In-home Energy Monitor were delivered to
PacifiCorp in November of 1994. Four units were programmed and
installed in Portland, Oregon, customer homes in November. The
fifth unit suffered damage by the vendor during modifications. It was
repaired and installed in December 1994.

The company was unable to perform the direct load control test because
the devices are no longer available from the manufacturer. The device
may become available from a new manufacturer in 1995.
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The company offered the Time of Day tariff to 200 customers in
Cannon Beach under Oregon Schedule 6. Fourteen accepted. The first
evaluation report should be completed by third quarter 1995.

Study and report on the potential for a pilot experiment on local
transmission and distribution deferral using DSM to reduce need for
system upgrades to meet peak requirements on a localized level.

Progress: Ongoing. The company had two goals for the project. 1)
incorporate DSM and Customer Load Management (CLM) as a strategy
for transmission and distribution deferral; and 2) conduct a pilot to
demonstrate the effectiveness of DSM/CLM technologies for deferring
T&D capital expenditures.

The company's Engineering department completed two transmission
five-year studies that included an assessment of opportunities for
DSM/CLM to offset the need for feeder, substation, and transmission
upgrades. The company is performing five-year studies for the
following areas: Grants Pass, Yreka/Mt. Shasta study, and the Yakima
Valley. The shidies will assess the customer load and potential for
DSM/CLM strategies.

Three analysis tools are being developed for the DSM/CLM analysis.
The first is a DSM/CLM technologies matrix to summarize important
characteristics of DSM/CLM te^inologies and pricing strategies. The
second is a procedure for determining local area avoided costs. The
third is an assessment of costs and benefits from high saturation
programs used by other utilities to implement local area DSM/CLM
and pricing.

2) Continue with actions necessary to have 200 MWa of renewable
resources on line by 2001, if cost effective.

a) Bring the SW Washington and Foote Creek, Wyoming, wind
projects on-line by 1996. The company's share of the output will be 56
MW (19 MWa). PacifiCorp assumed half of the share released by Idaho
Power in addition to its previous commitment. The consortium of
project developers in the Wyoming project, including PacifiCorp, is
also selling 25 MW to the Bonneville Power Administration (BPA).
Kenetech Windpower will construct the wind plant.

Performance: In late September, 1995, BPA signed a letter of agreement
to purchase a portion of the power generated at the Foote Creek facility.
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The 68. 1 MW project is now awaiting the Bureau of Land
Management's Record of Decision, following the 30-day comment
period on the final environmental impact statement. A positive
decision would allow construction to commence, with the facility
operating by late 1996. Other owners include Eugene Water and
Electric Board, Tri-State G&T and Public Service Company of Colorado.

At about the same time, PadfiCorp also reached agreement with
Kenetech Windpower Inc. and Portland General Electric to build a 31.2
MW wind project in the Columbia Hills near Goldendale,
Washington.

Both agreements clear significant hurdles in siting and building
commercial-sized renewable wind resources. With both projects,
PacifiCorp will be the majority owner and Kenetech will be the
developer. The Foote Creek project will have 195 wind turbines atop
tubular steel towers; the Columbia Hills project will have 85 of the
same type of turbines.

b) During 1996 and 1997, evaluate the cost-effectiveness and
performance of the southwest Washington and Wyoming wind
projects, and determine through continuing communication with
wind developers the cost-effectiveness and performance of other wind
projects in North America.

Performance: These evaluations cannot take place until the wind
projects are on-line.

c) If these early projects confinn the cost-effectiveness of wind, pursue
agreements in 1996 and 1997 with wind developers for an additional
40-50 MW of wind resources to be on-line by 1999. PacifiCorp has an
option to purchase additional wind plant from Kenetech at the SW
Washington site.

Performance: PacifiCorp continues to talk to wind developers about
additional projects that could meet current cost-effectiveness
standards.

d) Consistent with cost-effectiveness criteria, pursue agreements with
developers to have 50-100 MW of geothermal resources on-line by
1998.
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Performance: PacifiCorp is continuing discussions with geothermal
developers to find projects that meet current cost-effectiveness
standards.

e) Continue to participate in the Solar II demonstration project to
determine the cost effectiveness and performance of utility-scale solar
energy.

Performance: PacifiCorp continues to support and participate in the
Solar II demonstration project. Start-up should be in 1995. During the
three-year demonstration period, the plant will undergo rigorous
testing and evaluation to assess the performance of this technology.

The Solar II project will not operate in the long term for power
production after its demonstration run. The duration of this run
depends on funds available, but the current plan calls for one year of
operation in a test and evaluation mode, followed by two additional
years of sta-aight production experience.

Since its inception, the project goals have been demonstrating and
testing the integration of solar thermal components of central station
solar thermal generation with molten salt storage. The 10 MW size of
the plant provides a reasonable technical basis for engineering scale-up
to true commercial scale for this technology (100 MW or greater), based
on the operating experience it provides. At this 10 MW size, however,
economical operation for power production is not cost competitive
with wholesale markets and conventional resources, even considering
only variable costs.

The possibility exists that the facility can be used to continue to test
emerging solar thermal enhancements such as gas hybrid options, but
no commitments have been made at this time. Such future use woiild
depend on federal funds and U. S. Department of Energy agreement,
since DOE has tide to most of the physical property.

f) Continue to participate in the Dangling Rope Marina photovoltaic
project in Utah. The company will help install photovoltaic
equipment to reduce the marina's need for diesel fuel to power its
equipment.

Performance: The Dangling Rope photovoltaic project has now
received funding approval from the U. S. Department of Energy, the
National Park Service, and the Utah Office of Energy and Planning, in
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addition to PacifiCorp's support. Major equipment procurement and
consta-uction will occur in 1995. PacifiCorp has participated in reviews
of the project design and equipment specification, and will continue to
monitor the technical and commercial progress of the 100 kw
photovoltaic installation.

g) By mid-1994, finish installing photovoltaic equipment on three
buildings in PacifiCorp's service territory to better understand the
operation and economics of direct generation from smaller dispersed
photovoltaic units.

Performance: PacifiCorp installed three systems of photovoltaic
generation equipment in three states in its service area. All are now
producing electricity. The company installed the first at the its district
office and service center in Moab, Utah in December, 1993. Its rating is
5 kW peak output; it consists of 20 panel units and associated controls
and inverter equipment installed. The company installed the same
kind of system at Wilson Elementary School in Green River,
Wyoming, in April 1994. The third system, with a rated output of 5.7
kW, began generating power in December 1994 for the administration
building of the High Desert Museum south of Bend, Oregon. Each
project presented specific siting, installation and operating challenges.
A modem connection at each installation provides data on hourly
energy output. Preliminary findings show the systems are producing
energy at levels near their rated capacity. After all of the systems have
been operating a year, the company will prepare a performance analysis
and distribute it to interested parties.

h) Identify targeted geographic areas with constrained transmission
and distribution capacities. Evaluate general and specific opportunities
to use direct load control and distributed generation technologies as a
cost-effective means to resolve constraints.

Performance: PacifiCorp's transmission and distribution (T&D)
planning group reviews proposed upgrades of feeders, substations and
transmission lines to identify sites where DSM and Customer Load
Management (CLM) could reduce the need for such upgrades. The
DSM policy and strategy group then analyzes these sites to determine
the potential for DSM and CLM measures.

The group has completed this analysis for Oregon and is extending it to
Washington, Idaho, Montana and California. The company will then
expand the planning and customer identification process to Wyoming
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and Utah. The T&D planning group will propose DSM and CLM
programs (including direct load control) where they will be most cost
effective, and recommend sites for pilot tests.

Southeastern Idaho has constrained transmission and distribution
capabilities. The company targeted it several years ago with an
irrigation load control program. Since 1991, the company has made a
concerted effort to make that irrigation load control program fully
operational. In 1994 the company either installed or replaced radio
control units on about 500 pumps. This made 97 percent of the 4,433
pumps in the area controllable. In 1995 the company has been
repla'dng or installing radio control units on the remaining pumps m
the area.

PacifiCorp also identified Yakima, Washington, as an area that could
defer a major transmission upgrade if sufficient DSM or CLM could
reduce the growth rate in peak power needs. The company evaluated a
group of technologies, focusing on two: fuel cells and stand-by
generators (both customer-owned and utility-owned). Both
technologies are still too expensive for wide spread use, but the
company continues to monitor the cost and performance data. The
value to the local area of avoiding a transmission upgrade for several
years may justify the cost of pilot testing either the fuel cells or the
stand-by generation.

i) Determine any unique considerations associated with various
levels of renewable resources for integrating them into the company's
system.

Performance: It is impossible to plan when the wind will blow. For
this reason, for planning purposes, the company has de-rated the wind
capacity that qualifies as reserves to 90 percent of expected average
generation each season. Wind resources also do not lend themselves
to the usual pre-schedule procedure for scheduling resources. For
example, delivery of output from the Foote Creek wind project in
Wyoming to BPA will be'after a 168 hour time lag. This will require
that the company store the energy in its west-side hydro system until
delivery time. PacifiCorp continues to evaluate the technical
considerations for allocating the right amount of wind output to
reserves. PadfiCorp has been working with the OSU Wind Research
Cooperative since 1991 when it began. The Company's contributions
runat$16, 000/year.
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Integrating geothermal plants into the operating system is easier than
wind. The company has encountered few problems in integrating
output from the Blundell plant in Utah.

PacifiCorp will be able to evaluate the integration of photovoltaic (PV)
resources into the local grid through the three sites that have PV
panels. PacifiCorp is in the second year of funding for the Northwest
Regional Solar Monitoring Network. The Company's contributions
are about $12,000/year plus access to the data generated by three
company-installed solar monitoring sites.

3) Meet baseload requirements with installation of 500-900 MW of
cogeneration and/or combined-cycle combustion turbines (CCCTs) by
2001, consistent with cost-effectiveness criteria.

a) Proceed with the Hermiston project according to the terms of the
agreements.

Performance: The Hermiston project is under construction. PacifiCorp
expects it to come on-line in 1996.

b) Continue to evaluate cogeneration options with industrial
customers in both the Utah and Pacific divisions. Reach agreements to
develop projects or to secure options where cost-effective.

Performance: Cogeneration opportunities with several industrial
customers are currently being evaluated. The customers range from a
consortiuin of small manufacturers in Oregon to a large multi-product
industrial complex in Utah. In addition, several customers in the oil
and gas industry in Wyoming have approached PacifiCorp to evaluate
their cogeneration potential.

c) Continue to evaluate cogeneration and CCCTs with independent
developers. Reach agreements to develop projects or to secure options
where cost effective.

Performance: Independent developers continue to offer both
cogeneration and stand-alone combined cycle units to PacifiCorp.
Some of these offers include an option for equity participation; others
would provide purchased power only. Most of the offers involve
projects in the Pacific Northwest, though they extend as far east as
Colorado. Some of the offers are more attractive than others in
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comparison to other market options, and the company continues to
monitor them closely.

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

Performance: PacifiCorp conducted a special study of clean coal
technologies in 1994. The RAMFP Public Advisory Group heard a
presentation on that study at the December 1994 meeting, and its
results were incorporated into RA.MPP-4.

5) Meet 150-200 MW of peaking needs by 2001 in addition to the APS
SCCTs (see item a), for a total of 300-350 MW. Operational and resource
uncertainties may require the company to acquire more peaking
resources sooner.

a) Complete construction of 150 MW of SCCTs in Arizona Public
Service Company's service area to be on-line by the end of 1996.

Performance: Due to the changing power markets, the company has
slipped the projected on-line date for the APS CTs to late 1998.
PacifiCorp will reassess this timeframe in 1996.

b) Identify at least two pumped storage sites and determine their
feasibility and cost. If these projects are cost-effective, proceed with
obtaining siting permits and equipment in 1996 and 1997.

Performance: PadfiCorp has worked with developers to identify three
pumped storage sites. One is near the Great Salt Lake and two are near
Sigurd in southern Utah. RAMPP-4 shows the system will need new
year-round capacity resources in 2003. Lead time for the pumped
storage sites is'four'years. PacifiCorp can therefore postpone a decision
on whether to proceed until 1999.

c) Identify potential sites for up to 300 MW of SCCTs. If these projects
are cost-effective, proceed with obtaining siting pemiits and equipment
during 1995 to 1997.

Performance: PacifiCorp has completed a siting study of potential
SCCT sites and prepared a rank-order preference of the sites. The study
heavily weighted gas pipeline and transmission access, as well as
several other factors that can affect costs. Purchased power is now a
more cost effective choice to meet peaking needs. However, if SCCTs
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are cost-effective when the company needs to make a siting decision for
new peaking resources, the results of this siting study will be available.

d) Pursue opportunities to purchase power that provides peaking
benefits and are more cost-effective than building or acquiring peaking
resources.

Performance: In 1994, PacifiCorp entered into two agreements with
Washington Water Power. One was a purchase of 150 MW of
summer-only capacity. The other is an exchange of 50 MW of
summer/winter capacity. The agreements exemplify the strategy of
pursuing purchased power when it is more cost effective than building
or acquiring peaking resources.

e) Analyze the relative value of alternative peaking resources. The
RAMPP research provides initial insights into peaking resource
requirements. The company will apply detailed system simulation
tools to specify and analyze peaking needs and how to best meet those
needs.

Performance: As the company's resource deficit approaches, PacifiCorp
is evaluating options such as pumped storage, SCCT and intermediate-
load resources such as dispatchable CCCT's to meet peaking needs.
This evaluation will examine the advantages of each resource
according to system operations and overall cost. The company can use
its operations model to determine the least-cost choice and best
location for peaking resources at a given time.

6) Pursue peak management opportunities.

a) Consider pumped storage as a possible peaking option.

Performance: See 5 b) and 5 e).

b) Continue the new amorphous core transformer program, under
which the company acquires lower-loss transformers. Evaluate and
implement, as appropriate, the use of larger conductors,
reconfiguration of selected feeders and the installation of additional
capacitor banks.

Performance: PacifiCorp recognizes the value of reduced losses in
distribution transformers. The company considers the life-cycle cost of
these losses when evaluating the total cost of new transformers.
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Amorphous core transformers offer substantial loss reductions over
traditional silicon steel core transformers and have been part of
PacifiCorp's program for several years. The company has used these
transformers fairly extensively in the Idaho and Utah service territories
since 1990. The company's new purchasing agreements with
transformer trade allies/ initiated in September 1993, have made it
economical to expand the use of amorphous core transformers to all of
the PacifiCorp system. Under this alliance agreement 75 percent of ̂he
transformers bought in 1994 were amorphous core transformers. The
new equipment increased transformer effidency by 21 percent.

c) In the next general rate case filing in each state, offer standard tariff
time-of-day differentiated prices for indiutrial customers of over 1 MW
for both demand and energy. This will provide appropriate price
signals to customers consistent with the company's costs and may help
increase the company's system load factor.

Performance: The only two states in which the company filed a rate
case since the RAMPP-3 report are Oregon and Wyoming. The 1995
Oregon rate case includes a proposal to raise demand charges more
than energy charges to better reflect demand costs. It also includes a
proposal for a number of residential time-of-day options. FacifiCorp
will propose to retain its current time-of-day demand charge
differentiation for industrial customers and to not offer a time-of-day
energy charge. This proposal resulted from discussions with industrial
customer groups. In the 1995 Wyoming rate case the company
proposed to retain its current time-of-day demand chargestructure in
order to minimize customer impacts. The filing proposes expended
service offerings for industrial customers receiving transmission-level
service and includes more price options to general service customers to
encourage higher load factors.

d) Evaluate the costs and benefits of alternative levels of service
quality, and develop various services that meet customer needs at
prices acceptable to participating customers.

Performance: PaafiCorp has presented proposals for alternative levels
of service quality at a number of meetings with customers. The
company continues to pursue offering additional services to meet
customer needs. These "ideas develop from the company's meetings
with individual customers to assess their service needs.
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e) Promote the current option for time-of-day service to electric space
and water heating customers in Utah.

Performance: PacifiCorp conducted a direct mail promotion of the
Utah residential time-of-day service. That mailing targeted about 1200
custoiners. The promotion resulted in a minimal increase in
participation in time-of-day service.

0 Determine how residential customers respond to better data on
their power usage through a pilot project in Portland, Oregon. This
will help the company better understand how customers use
infonnation on real-time energy uses.

Performance: PadfiCorp has developed and installed energy monitors
in residential customer homes as part of its Portland distribution
automation pilot project. The monitors allow customers to view
current usage and cost, the previous day's usage and cost, month-to-
date usage and cost, and the previous month's usage and cost. In
addition, the monitors provide time-of-day price information, along
with a budget alert the customer can program and a load control alert.

The last of the customers to have an in-home energy monitor were
connected to the communication system in October 1995. Time series
energy usage data has been gathered on most of these customer since
mid-August. By November 1996 the company should have enough
data from the 50 participants (25 with monitor and a time-of-day (TOD)
rate and 25 with monitor only) and the 25 non-participants to complete
a quasi-experimental comparison. The TOD rate will go into effect in
November 1995 and will be charged on the December 1995 bill.
Monthly billing data for one year before (October 1994 to September
1995) and one year after (October 1995 to September 1996) will be
compared to determine if energy usage has changed. The total energy
supplied to the neighborhood (200 homes) on primary distribution has
been monitored on a 15 minute basis since August 1994. Total usage
over the same periods will be compared.

g) Continue to offer current options for irrigation load control in
Idaho and Utah. In the next general rate case filing in each state, offer
time-of-day service for irrigation customers.

Performance: PacifiCorp continues to offer current options for
irrigation load control in Idaho and Utah. It has modified the program
to further enhance operating efficiency. Customer reaction during the
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Oregon general rate case has prompted the company to not pursue
time-of-day service for irrigation customers in Oregon.

h) Identify targeted geographic areas with constrained transmission
and distribution capacities. Evaluate the possibility of using direct load
control.

Performance: See item 2 h) above.

7) Implement pricing changes to further promote economic and
energy efficiency.

a) In future general rate case filings in Montana and Utah, eliminate
declining block energy price structures for residential customers by
increasing energy charges.

Performance: PacifiCorp has not had any rate filings in Montana or
Utah since publication of the RAMPP-3 report. Due to declining
marginal costs, the company is re-evaluating the appropriate rate
design for residential customers.

b) In future general rate case filings, implement price design changes
which better reflect costs and assist customers to improve the efficiency
of their use of electric power.

Performance: The 1995 Oregon rate case includes a proposal to raise
demand charges more than energy charges to better reflect demand
costs. The company has also proposed a number of residential time-of-
day options.

8) Continue to increase system efficiency through improvements to
the company's current generation, transmission, and distribution
systems.

Performance: The company upgraded units at the Hunter,
Huntington, and Wyodak plants for increasingly reliable operation. In
addition, PacifiCorp is planning to install blade modifications to 10
General Electric turbines over the next five years. This will increase
generation by about 150 MW, as well as the associated baseload energy,
with only a small increase in fuel consumption.
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New runners are being installed on the Yale hydro units in 1995-96 to
achieve higher capacity and efficiency. Similar changes are being
considered for other units.

The company has achieved the transmission and distribution system
effidendes scheduled for 1994 and 1995.
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9) Continue to test and demonstrate small-scale carbon offset projects.

Performance: PadfiCorp continues to implement its pilot efforts to test
low-cost methods of offsetting C02 emissions. While the offset
projects are small, they have been useful in demonstrating cost-
effective methods to offset emissions. The pilots have also helped the
company learn how to implement these projects by contracting with
landowners and developing partnerships for implementation. As part
of the Climate Challenge agreement with the U.S. Department of
Energy, PacifiCorp agreed to spend $1 million on carbon offset projects
from 1995 through the year 2000.

The trees planted as part of the Salt Lake City shade tree planting
program are not yet yielding significant DSR benefits. Projections
indicate that savings from all the homes involved in the program will
total 99,420 kWh each year. This figure assumes savings of 477 kWh
per year for each of 175 single-family homes with conventional air
conditioning, 86. 7 kWh per year for each of 175 single-family homes
with evaporative cooling and 77.25 kWh per year for each of 10 multi-
family dwellings.

Total system-wide C02 emissions in 1994 were estimated in RAMPP-3
at 50,393,000 tons. PacifiCorp's three pilot-scale domestic forestry-based
programs will result in carbon offsets of approximately 2,300 tons of
C02 per year for the next 10 years and more thereafter. The Belize
project (see below under item b) will result in approximately 50,000
tons of C02 offsets per year for the next 20 years. The Parallel Products
project will result in 22,659 tons of offsets per year through 1999, and
36,146 tons C02 in 2000. Preliminary estimates of the offsets associated
with coal ash recycling are approximately 110,000 tons of C02 per year.
In the year 2000, currently in place offsets are projected to total close to
200,000 tons of carbon dioxide. WMle the total amount of C02 that has
been offset is modest, PacifiCorp believes the goals of testing a variety
of low cost offset techniques and learning about barriers to implement
these projects are being met.
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a) Reforest fire-damaged land in eastern Washington and western
Idaho.

Performance: The company helped landowners plant trees on 560
unforested acres, in cooperation with the Council of the Upper
Columbia Resource and Conservation Development Area. A major
fire depleted the seed stock on the privately-owned land. Landowners
received reimbursement for 75 percent of the costs for site preparation
and planting. In rehirn, they signed a contract agreeing to not harvest
thei/trees for 80 years. The contract allows for thinning, but requires
that seed trees remain for 120 years for regeneration.

b) Work in cooperation with the US Environmental Protection
Agency to forest unplanted lands in the Sartov region of Russia.

Performance: PacifiCorp's contract negotiations with officials in the
Sartov region failed to resiilt in a carbon offset project. However the
company "continues to explore other promising international projects^
One possible project involves protection of threatened tropical forest
land in Belize. The U.S. Initiative on Joint Implementation approved
the project. Several agencies are cooperating in its development. The
Nature Conservancy, the Program for Belize, and a small group of U.S.
utilities.

c) Plant shade trees in Salt Lake City neighborhoods with the
assistance of the TreeUtah organization.

Performance: PacifiCorp worked with the non-profit TreeU^tah
orgamzation to plant more than 1,400 urban trees in a variety of salt
Lake City neighborhoods. The company discovered that Planting shade
trees in a rural area is a more cost-effective way to achieve C02 offsets
than planting them in Salt Lake City.

d) Help non-industrial landowners in Oregon plant under-stocked
lands through a partnership with the Oregon Department of Forestry.

Performance: PacifiCorp has conducted two separate pilot projects to
plant trees on under-stocked lands in Oregon First'^the comP^ly
worked with the Oregon Department of Forestry to plant 630 acres. The
contract with landowners required the company to pay for all site

tion and planting cost's. In return, landowners^agreed not to
harvest their trees for at least 65 years. The second Oregon project
involved buying carbon offsets from the newly created Forest
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Resources Trust. The Oregon Legislature created the Trust to help
reforest 250, 000 acres by 2010. Landowners who are paid by the Trust to
replant their land must repay the Trust with a portion of the proceeds
from the evenhial harvest. The state will track the carbon accuinulated

on private lands under Trust agreements. The landowners can then
sell the offsets to investors interested in developing projects that need
carbon offsets.

10) Improve the RAMFP process for use in RAMPP-4.

a) Implement feasible process improvements identified in the
RAMPP-3 regulatory acknowledgment review.

Performance: Chapter 2 addresses the company's response to each of
the items identified in the RAMPP-3 acknowledgment review.

b) Improve the company's ability to evaluate capacity needs in the
RAMPP analysis.

Performance: The addition of suminer peaks to the modeling process
was the most significant improvement in the company's ability to
evaluate capacity needs. The RAMPP-4 database also included a
summer peak purchase option, which improved the model's ability to
select cost-effective choices to meet the company's peaking needs.

c) Add to the IPM model's abilities so that it can recognize, and add
resources to meet, both winter and summer peaks.

Performance: RAMPP-4 modeling recognizes both winter and
summer peaks. TUs change proved to be important and appropriate
since RAMPP-4 results confirmed that summer peaking needs drove
most of the model's resource additions.
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Chapter 6: RAMPP-4 Action Plan

This chapter describes the RAMPP-4 action plan and its development.
It concludes with sections that link the modeling results with each
item in the RAMPP-4 action plan, provide more detail for the DSM in
the action plan, and identify benchmarks for monitoring the RAMPP-4
action plan.

RAMFF-4 Action Plan

1) Demand Side Management: Implement the amount of demand
side activity consistent with a competitive utility environment,
considering'cost and financial and price impacts. Achieve 23 MWa
of installed cost-effective savings by 1996, 25 MWa by 1997, and 28
MWa by 1998.

a) Identify and pursue opportunities to target DSM to areas that
will allow the company to reduce its transmission and
distribution costs.

b) Pursue ways to increase participant contribution to DSM costs
and develop alternative funding sources.

2) Peaking Resources: Evaluate alternative ways to meet peaking
needs and pursue opportunities that meet system needs cost-
effectively.

a) Continue to evaluate opportunities for managing peaking needs.
Implement those which are cost-effective.

b) Use the market to find cost-effective opportunities to purchase
summer peaking power.

c) Evaluate opportunities to meet the company's peaking needs
through peaking resources such as pumped storage, SCCTs,
purchased power and existing peaking resources.
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3) Baseload Resources: Evaluate alternative ways to meet baseload
needs and pursue opportunities that meet system needs cost-
effectively. It is unlikely that the company will need to make a
decision to acquire new baseload resources during the three-year
action plan period. However, PacifiCorp will pursue opportunities
in all of the following three areas. The company will acquire only
those resources that benefit the system, either by providing power
needed for retail loads, or power that can be profitably sold on the
wholesale market.

a) Work with customers to identify their needs and find
environmentally responsible solutions. In some cases this may
mean cogeneration.

b) Continue to monitor the wholesale market for opportunities to
purchase power at prices lower than other resoiu-ce acquisitions.

c) Continue to evaluate cogeneration and CCCTs with independent
developers. Pursue agreements or options where cost-effective.

4) Existing System: Continue to make cost-effective improvements to
the existing system.

a) Continue to evaluate opportunities to enhance generation
efficiency on the existing system and implement them when
cost-effective.

b) Continue with the turbine upgrades that have been identified as
cost-effective.

c) Continue with plans to bring the Hermiston plant on-line by
1997.

d) Continue evaluating to determine the cost-effectiveness of
converting the Gadsby plant to a combined cycle unit. Pursue
the conversion if cost-effective and if the system needs the
generation.

e) Continue to implement transmission and distribution system
efficiencies as identified to be cost-effective.
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5) Renewables: Pursue low-cost activities that increase the company s
knowledge of renewable resources. PadfiCorp may choose to build
or purchase additional renewable resources, depending on their
cost-effectiveness at the time.

a) Continue with plans to bring the Foote Creek, Wyoming, and
Columbia Hills, Washington, wind projects on-line in 1996.
Once these projects are operating, evaluate their performance
and cost-effectiveness.

b) Continue to evaluate other potential wind projects. Pursue
agreements for developing more wind projects if they are cost-
effective compared to other resources.

c) Continue to evaluate potential geothermal projects. Pursue
agreements to bring 25-50 MW of geothermal resources on line if
they are cost-effective compared to other resources.

d) Analyze geographic areas with constrained transmission and
distribution capabilities. Pursue cost-effective opportunities to
relieve constraints through the use of distributed generation
technologies.

e) Continue to monitor global climate science.

f) Continue evaluating the cost-effectiveness of small-scale carbon
offset projects.

g) Continue to participate in Solar II.

h) Continue to monitor the performance of the company's solar PV
projects.

i) Continue participation in the Northwest Regional Solar
Radiation Data Monitoring Project.

j) Continue to support the OSU Wind Research Cooperative.

6) Clean Coal Technologies: Continue to evaluate clean coal
technologies, including IGCC and fluidized bed, for their ability to
meet resource needs in an environmentally acceptable way and at
low cost.
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7) Other Opportunities: Seek and pursue cost-effective resource
acquisition opportunities that meet the future needs of the
coinpany. PadfiCorp should seek and piirsue opporhinities such as

the Colorado-Ute acquisition, which the RA.MPP process did not
anticipate. Colorado-Ute has become a low-cost resource for the
company and a significant benefit to customers.

8) Competitive Market: Continue to be a low-cost provider and a
successful competitor in the marketplace.

9) IRP: Continue to improve the RAMPP process and work to modify
IRP to be a more effective tool.

a) Implement feasible process improvements identified in the
RAMPP-4 regulatory acknowledgment review.

b) Evaluate other IKP models to assess the relative benefits of code
improvements to IPM versus a different model to achieve the
goals of RAMPP-5.

c) Evaluate the implication of the FERC NOFR for resource
planning and implement appropriate changes to RAMPP
modeling.

d) Work with regulatory agencies and other parties to modify IRP
to make the process more valuable to utilities and their
customers operating.

Development of the RAMPP-4 Action Plan

PacifiCorp uses its RAMPP action plans to guide rather than dictate
future actions. The model picked resources on one criteria - their
ability to lower total costs over a 50-year period. This provides useful
information to the company, but management makes its decisions on
other criteria as well, such as price impacts, resource operability, fit
with the existing system, and future uncertainties and risks. In
addition, any specific actions will depend on opportunities and
conditions at the time. Therefore, the action plan does not provide a
blueprint for specific actions. PacifiCorp does not know what
opportunities will become available in the three years covered by the
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RAMPP-4 action plan, nor how each opportunity will compare to
others available at that time. The company follows the overall
direction of the action plan wUle allowing itself flexibility to respond
to changing conditions.

When thinking about decisions to meet resource needs, PacifiCorp
management realizes that every resource has its pros and cons. DSM
carries the risk of uncertain performance, uncertain customer
retention, and an uncertain ultimate cost. Gas-fired resources carry the
risk of uncertain gas prices in the future. Cogeneration carries the risks
of uncertain negotiations with customers or other developers and
uncertain gas prices. Coal resources carry the risk of uncertain future
taxes or restrictions on carbon dioxide emissions. Clean coal
technologies, which can reduce the carbon dioxide risk, carry the risk of
a new, not thoroughly proven technology. Renewable resources carry
the risk of uncertain performance and ultimate cost. All new supply-
side resources carry siting risks. Purchased power on short-term
contracts carries the risk of future cost increases. The company s
management must weigh each of these risks against the anticipated
benefits of each resource in making its ultimate decisions. Those
decisions often depend on the opporhinities that become available to
the company, and typically require much more extensive financial and
operational analysis than can be accomplished within RAMPP.
RAMPP provides a first step in a careful analysis and evaluation
process the company uses before making an acquisition. RAMPP
provides the framework and benchmark against wUch the company
evaluates resource opportunities.

Utilities are changing the way they are planning to meet their
customers' energy needs. PacifiCorp believes wholesale market prices
will be soft for five to seven years with surplus capacity and low
incremental prices. The increased availability of power on the
wholesale market reduces the need for utilities to build and own
plants. This will occur through increased transmission access due to
FERC actions, new generating plants coming on-line from utilities and
independent developers, and the development of merchant plants.

The single most significant principle in the RAMPP-4 action plan is
this: the wisdom of postponing decisions. The company has decided to
find all cost-effective alternatives to postpone and/or mitigate the need
for capital expenditures to meet firm load requirements. This is a
prudent strategy now. It appears to the company that the cost of
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acquiring power is declining due to increasing competition in the
generation market and increasing transmission access due to FERC
actions. If the company's perception is accurate, postponing resource
decisions is likely to lead to lower-cost opporhinities. The only
resource actions that absolutely should occur in the current three-year
action plan period are DSM. PacifiCorp will monitor load growth and
economic conditions to determine whether it should adjust the
amount of DSM as the action plan period progresses.

In developing the RAMPP-4 action plan, the company focused on the
next 10 years. Although RAMPP uses a 20-year planning horizon, with
end effects for an additional 30 years, PacifiCorp believes it is very
difficult to plan more than five or ten years in advance because of
market and industry uncertainties. The changes occurring in the
electric industry suggest that all of today's assumptions may be
outdated in five to ten years. The company has been observing the
natural gas industry, and the changes that have occurred with
deregulation and increasing competition. An open gas market has
created rapid and radical shifts in supply and price forecasts. A free and
open market makes forecasting very difficult and longer-term
predictions more unreliable. However, it is useful to understand
resource needs over a 10-year period to better evaluate low-cost
opportunities as they occur.

The RA.MPP-4 draft action plan reflects the results of model runs, the
company's perceptions about the future as discussed in Chapter 1, and
concerns of the public advisory group. Over the next 10 years, the
model selected DSM, summer peak purchases, and gas-fired resources.
This would suggest an action plan that only included activities in those
three areas. However, the company broadened its action plan to
include activities in other areas, to better prepare for the uncertain
future it foresees. The action plan includes six additional action or
evaluation items that appear to be low-cost and prudent courses of
action: existing system improvements, renewables, clean coal, other
opportunities, competitiveness, and improving RAMPP-5.

The next RAMPP report will be due at the end of 1997. The company
anticipates that with an additional two years of experience in a more
competitive environment, it will better understand the impacts of
FERC rulings, proceedings in various states to implement alternative
regulation, investigations and experiments in several states on retail
wheeling, and the impacts of competition.
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Linking the Action Plan to the Model Run Results

The following discussion identifies each action plan item, and the
model run results that support it. Assuming medium load growth, in
the next 10 years the model added DSM, short-term summer peaking
purchases, and gas-fired baseload resources. The modeling results also
supported planned turbine upgrades and addition of the Hermiston
plant. They did not support immediate activities for acquiring
renewables, coal-fired resources, or transmission upgrades.

Under medium load growth, the company does not need new
resources until the year 2002 for summer peak, until 2003 for winter
peak, or untU the year 2003 for baseload gas-fired resources. These dates
were the same in the base case and in the case with DSM costs reduced
by 15 percent (the case that provided the base for DSM activities in the
action plan). This time frame means the company does not have to
make any supply-side resource decisions in the three years covered by
the RAMFF-4 action plan (1996, 1997 and 1998). Peak purchases require
less than one year of lead time, requiring a dedsion for 2002 by 2001.
Gas-fired resources have a foiu-year lead time, requiring a decision for
2003 by 1999.

PacifiCorp recognizes there is uncertainty in the timing and amount of
resource needs. Under medium-low load growth, the model added no
new resources in the next 10 years. Under medium-high load growth,
the model added more DSM and more gas-fired resources, and it added
them earlier. For the environmental sensitivity cases or a substantial
decrease in the cost of renewables, the model also added renewables.
Therefore, a prudent course of action is for PacifiCorp to carefully
watch key indicators to determine whether the action plan needs
modification. The last section of this chapter identifies benchmarks the
company will be monitoring during the three-year action plan period.

DSM Activity

In developing the RAMPP-4 action plan, the company first considered
the issue'of'DSM activity. In RA.MPP-3 the company "hardwired"
alternative levels of DSM into the IPM model. Using this technique,
the company could test various levels of DSM under alterntrve
assumptions, but could not determine the optimum level of DSM
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under a given set of assumptions. In RAMPP-4 the model selected the
amount of DSM that was optimal under a given set of assumptions.

Under medium load growth and the base case assumptions, the model
added 20 MWa of DSM in 1996, 22 MWa in 1997, and 24 MWa in 1998,
for a total of 66 MWa. However, the company did not use these results
to determine the amount of DSM in the RAMPP-4 action plan.
Instead, the company adopted the amount of DSM selected in the case
with DSM costs reduced by 15 percent (case #13). The 15 percent reflects
the 10 percent Regional Act credit and an additional 5 percent for
avoided investment in transmission and distribution. In case #13,
with DSM costs lowered by 15 percent, the model selected 23 MWa of
DSM in 1996, 25 MWa in 1997, and 28 MWa in 1998, for a total of 76
MWa of DSM over the three-year action plan period.

The company decided to use the DSM amounts in case #13 for three
reasons: 1) the advisory group supported that case and using the DSM
amounts from it would result in an agreement on DSM for RAMPP-4,
2) the difference in amount of DSM between the base case #1 and case
#13 was only 10 MWa over the three-year action plan period, and 3) the
extra 10 MWa caused no greater price impact than did the amount of
DSM from base case #1. Graph 6-1 shows the amount of DSM selected
by the model in base case #1 versus case #13.

Looking only at resource needs, the company does not need to acquire
any new resources or any DSM savings in the next two or three years.
However, stopping all DSM activity for that time period would have
adverse consequences for future DSM success. Customers need more
consistent signals from the company, and the company needs to
maintain its capability and expertise in the area. The model added
DSM in the next three years (1996, 1997, and 1998) because ramp-up
constraints required beginning programs now to have a sufficient
amount of DSM in place when needed. Therefore, the action plan
includes the levels of DSM activity selected by the model from case #13.

PacifiCorp compared the levels of DSM selected by the model in all 37
cases. Most of the cases had very similar levels of DSM; i.e., the
model's selection of DSM amounts tended to be unaffected by most of
the modeling assumptions. The amount of DSM selected in 29 of the
37 cases fell witMn 10 MW of the base case over the first 10 years.
Inputs that caused the DSM amount to vary beyond that level were
load growth, DSM cost assumptions, and environmental adders.
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Under medium load growth, only five cases had higher DSM levels
than the base case: the three enviromnental adder cases, case #12 with
a 20 percent cost reduction for DSM inputs, and the case with lumpy
resource additions. Graph 6-2 shows the amount of DSM selected by
the model under alternative assumptions about load growth, gas
prices, and environmental adders. Load growth caused the most
variation in DSM selection: there was more than a 200 MWa

difference in the amount of DSM selected after the first 10 years
between the medium-low and the medium-high cases. Changes in gas
prices and environmental adders caused a variation of 50 to 75 MWa in
the level of DSM selected by the end of the first 10 years. PacifiCorp
will need to watch all of these indicators, especially load growth, during
the next three years to evaluate any need to modify its DSM efforts.

PacifiCorp's financial analysis of DSM programs did not influence the
amount of DSM recommended in the action plan. However, the
financial analysis will continue to help the company rank and
prioritize DSM projects. It is the same analysis the company uses to
rank all capital expenditure projects: for DSM, supply-side resources or
other opportunities. The financial model calculates the internal rate of
return (IRR) of the unleveraged cash flows (the cash flows prior to
financing). IRR is the discount rate at which the net present value of
the cash flows is zero.

The financial analysis of DSM programs uses cash flows as if PacifiCorp
were unregulated. It takes into account current wholesale market
prices and current gas prices. The analysis also considers lost revenue
and price impacts of DSM initiatives. Inputs to the cash flow analysis
include cash outflows for DSM and DSM cash inflows. Cash outflows

are DSM program costs, including O&M expenses, deferred expenses,
grants and rebates, and ESc loans; revenue reduction from lower sales
due to DSM programs; and any increases in income tax. Cash inflows
include ESc loan repayments from the Energy Service charge (ESc),
power cost savings (the cost of electricity the company would not have
to produce because DSM was meeting those customer needs) adjusted
for line losses, a 15 percent adder for the intangible benefits of DSM and
avoided T&D investments, and any reduction in income taxes.

The company performed a financial analysis of DSM over a year ago for
RAMPP-3. That analysis showed that many of the RA.MPP-3 DSM
programs achieved the preferred IRR of 9 percent; however, since then,
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lower non-firm market prices and lower gas prices have decreased the
relative benefits of DSM. The financial analysis of the RAMPF-4 DSM
programs showed that none of them achieved the 9 percent IRR.
Therefore, the company did not use the results of this financial analysis
to determme the amount of DSM in the RAMPP-4 action plan.
However, PacifiCorp believes the financial analysis is still useful, for it
indicates which programs produce a higher IRR and, therefore, where
the company should focus its efforts. It also shows which programs
produce lower IKRs; this is where the company needs to reduce the cost
of the programs and/or increase the savings from measures in the
programs to improve their IRRs.

Summer Peak Purchases

The second item in the RAMPP-4 action plan addresses summer peak
needs. Although PacifiCorp's retail load remains winter peaking,
summer peak needs drove the model's resource additions. This Is
because the company has more resources available to meet winter peak
needs than summer peak needs. If the company were to negotiate a
summer peaking contract similar to the SCE winter peaking contract,
that situation woiild change.

In evaluating the choices for summer peaking needs, the company
determined that the least-cost approach is a summer-only peak
purchase for 2002. In 2003, when the company expects to "also
experience winter peak and energy needs, then a more traditional
resource would be a more cost-effective choice.

In evaluating the need for summer peaking resources, the company
compared the amount of summer peaking resources added by the
model for each year of the first 10 years of the planning period in'all of
the cases. Table 6-3 shows the year-by-year summer peak purchases
added by the model to meet the summer reserve margin requirement
for all of the cases. It indicates that the company does not need
summer peaking resources until 2002 unless load growth increases
beyond the medium two percent level. The cases that required
summer peaking resources sooner are unlikely to occur (the no
Hermiston cases, the no DSM case and the no-turbine upgrade case), or
they are cases that resulted from a modeling experiment (extension of
some inputs into the end-effect years).
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Summer peaking needs occur in 2002 without associated winter peak
or energy needs." Beginning in 2003 the system needs resources to meet
summer peaks, winter peaks, and energy requirements. Since summer
peak needs occur without other system needs for one year, the most
cost-effective solution is short-term summer-only capacity purchases
on the wholesale market for 2002. The lead time for such contracts is
less than one year. Therefore, the company does not have to make a
decision on whether to pursue these resources until 2001, well beyond
the three-year action plan period for RAMPP-4. For this reason, the
action plan does not include a specific amount of summer peaking
purchase or acquisition.

PacifiCorp will need to watch load growth as the action plan period
progresses to evaluate any need to modify the timing and amount of
summer peak purchases. The company will also need to carefully
monitor the wholesale market, looking for opportunities to reduce its
peak needs and to meet expected peak needs with low-cost solutions.
When the company is a year away from needing summer peaking
resources, it will evaluate the amount needed and begin talking to
possible suppliers.

The RAMPF-3 action plan included a recommendation to develop
additional peaking resources including simple cycle CTs and pumped
storage. RAMPP-4 modeling selected simple cycle CTs only in the
undeAuilding cases (Cases '#50, #51, and #52) and the renewable
resource case"(Case #61). The model never selected pumped storage.
For this reason, the RAMPP-4 action plan does not include acquisition
of these traditional peaking resources.

Gas-Fired Baseload Resources

After considering DSM and peaking needs, PacifiCorp evaluated its
need for baseload resources. Under medium load growth and medium
gas prices the system needs 635 MW of baseload resources in 2003
through 2005. Gas-fired baseload resources have a four-year lead time.
Therefore, baseload needs beginning in 2003 requires a decision in 1999,
after the three-year action" plan period for RAMPP-4. However,
considering future uncertainty in load growth and in the industry, the
company concluded that it should carefully monitor both system needs
and opportunities during the action plan period.
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Graph 6-4 shows the amount of gas-fired baseload resources added over
the first 10 years under each of the load growth cases and each of the gas
price levels. Under medium-low load growth, the model selected no
new baseload resources over the next 10 years; under medium-high
load growth, the model selected 2,017 MW of gas-fired baseload
resources over the next 10 years. If gas prices followed the low
escalation rate, the model selected 697 MW; if gas prices followed the
high escalation rate, the model selected 566 MW.

The need for gas-fired baseload resources is moderately sensitive to
other input assumptions. Table 6-5 shows the amount of gas-fired
resources added by the model m each of the cases for each of the first 10
years. The amount added by the model in 16 of the 37 cases falls within
a range of plus or minus 100 MW from the base case. Events that
would create a reduction in gas-fired needs would be: lower than
expected load growth, lower non-firm market prices, significantly
lower renewable resource costs, or high natural gas prices. Conditions
that would create a need for more gas-fired resources would include
any environmental adders, Mgher than expected load growth, the
extension of existing firm wholesale sales contracts, higher than
expected DSM costs and lower natural gas prices. Graph 6-6 shows the
amount of gas-fired resources added according to DSM cost level, non-
firm market price, and level of environmental adders.

Because the company does not have to make a decision for baseload
gas-fired resources during the action plan period for RAMPP-4, the
action plan includes no specific amounts of gas-fired baseload
resources. Depending on trends over the next few years, the company
may need to do very little or may need to acquire substantial baseload
gas-fired resources. The most prudent action approach for 1996
through 1998 is to carefully watch and evaluate load growth, gas prices,
market conditions and opportunities that may develop.

PacifiCorp will continue to evaluate all gas-fired resource opportunities
offered by developers and the wholesale power market. The
increasingly active wholesale market and increased activity among
project developers give the company more cost-effective choices than
in the past. When PacifiCorp must make a decision, either because a
cost-effective opportunity has become available, or the lead time for
gas-fired resources requires a decision, the company will re-evaluate
the amount of gas-fired resource acquisitions that will best meet system
needs.
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By Load Growth

Cumulative Gas Fired Base Load Resources
Winter MW

Graph 6-4
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Gas Fired Base Load Resources Selected by Year
Winter Incremental MW

Table 6-5

Sorted by Total MW
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By DSM Cost Level

Cumulative Gas Fired Base Load Resources
Winter MW
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Existing System Iinprovements

The inputs for the RAMPP-4 modeling included turbine upgrades for
some of the company's existing coal plants. Case #5 excluded this
system improvement as a way to test whether upgrading the turbines
was cost-effective. Before deciding to impleinent the turbine upgrades,
the company performed more extensive and specialized analyses than
are possible with the RAMPP modeling. For example, RAMPP-4
testing of the cost-effectiveness of the upgrades could not caphire their
heat rate advantage; it could only recognize the increased turbine
capacity. Nevertheless, the company decided that testing the cost-
effectiveness of the upgrades with RAMPP modeling would provide
useful information for the company and regulators. The financial
results for case #5 show that the company incurs a minor system cost
increase ~ $50 million in 50-year utility NPV - if it does not upgrade
the -turbines. This result confirmed the system benefit of proceeding
with the turbine upgrades.

The inputs for the RAMPP-4 modeling included the Hermiston plant
in the existing system. Cases #6 and #7 removed the Hermiston plant
from both the existing system and the portfolio of new resources. Case
#6 assumed mediuin natural gas price escalation rates and Case #7
assumed high gas price escalation. An additional case, added after
comments on the draft report, also removed the Hermiston plant and
assumed low gas prices. RAMPP-4 included these three cases to test the
cost-effectiveness of the Hermiston addition. Financial results for all

three cases indicated that omitting Hermiston increased total costs.
The savings from including the Hermiston plant in the existing system
confirmed that it is cost-effective to the company.

The company believes it can improve the efficiency of the system
through cost-effective improvements to the transmission and
distribution system. Company engineers use the inost current avoided
costs to determine whether projects for upgrading lines offer efficiency
opportunities as well. RAMPP modeling cannot incorporate these
options as resources. However, the company's practice of using the
most recent avoided costs provides a RAMPP-derived measure to
evaluate them.

RAMPP-4 modeling tested the cost-effectiveness of new transmission
in two ways: through the geographic conversion method, and through
two cases that added transmission capacity to the system. The model
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did not select the geographic conversion method unless its cost was
significantly lower than it would actually be. At current costs it would
not be cost-effective. The two cases with increased transmission

capacity added to system costs with no offsetting benefits. From these
results the company concluded that bmlding new transmission capacity
is not cost-effective at this time.

Renewable Resources

Table 3-20 from Chapter 3 shows that the cost of wind ranges from 38 to
57 mills/kWh, depending on the transmission costs incurred.
Geothermal costs are about 42 mills/kWh. They must compete with
gas-fired resources that cost between about 23 and 31 mills/kWh. The
model selected renewable resources only in the medium and high
environmental adder cases, and under the assumption that capital
costs for renewables are 65 percent lower than their current prices.

RAMPP-3 included an action plan item that stated: "Continue with
actions necessary to have 200 MWa of renewable resources on-line by
2001, if cost-effective. " With low-cost gas-fired resources available, the
company does not feel renewable resources are a cost-effective choice.
For this reason, the RAMPP-4 action plan does not include a specific
renewable MWa goal. The action plan includes implementation of the
planned wind resources and new low-cost renewable resources that
would be cost-effective. PacifiCorp recognizes that if a renewable
resource comes within 10 percent of the cost of alternative resources
when a decision is being made, the company would consider that
resource to learn more about how to integrate that renewable
technology into the system. This 10 percent is not an automatic adder
to the price the company will pay for renewable resources.

The company included an item in the action plan regarding
monitoring global climate science. PacifiCorp continues to maintain it
has little to add to the ongoing scientific debate regarding
anthropogenic contributions to global warming. Instead, the company
can provide useful data on offsetting emissions at low cost. Pilot
project efforts continue to help answer questions regarding project
implementation and offset costs. Tracking scientific findings is
nonetheless important to the company. Trexler and Associates are
assisting the company in its efforts to track the latest scientific findings
and policy changes, both domestically and internationally. Dr. Trexler,
who is a well known and respected expert in the area of clunate change
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mitigation, attends most of the international meetings on the science
and "policy of global warming, and he tracks the meetings he does not
attend. Dr. Trexler provides to PadfiCorp reviews of the latest scientific
findings, such as an assessment of the findings of the
Intergovernmental Panel on Climate Change (IPCC).

Coal Resources

hi RAMPP-3, new coal-fired resources were the least-cost supply-side
resource choice. Since then natural gas prices have fallen substantially,
making gas-fired resources cheaper than coal-fired resources. New
coal-fired resources in RAMPP-4 cost between 31 and 38 mills/kWh;
new gas-fired resources cost between 23 and 31 mills/kWh. Therefore,
the RAMPF-4 modeling selected gas-fired resources to meet baseload
needs. The model did not select coal-fired resources in any of the 37
cases. The shift from coal to gas has an additional advantage other
than cost savings: gas-fired resources produce fewer emissions than
coal, and thus expose the company to less risk from an environmental
tax. Another advantage of gas-fired versus coal-fired resources is their
diversification of FacifiCorp's resource mix (now heavily coal-based).
Gas-fired resources also have a shorter lead dme and lower initial
capital outlay requirements. The major disadvantage of gas-fired
resources is the uncertainty of future gas prices.

Despite the RAMPP-4 modeling results, the action plan includes a
recommendation on coal. It calls for the company to evaluate clean
coal technologies. PacifiCorp recognizes the potential fuel price risk for
gas-fired resources, the availability of captive (non-price escalating) coal
for future projects, and the technology improvements that might help
reduce emissions at coal-fired plants. The company plans to watch
these developments and position itself well in the event gas prices
change or improved coal technology makes new coal-fired resources
more attractive.

Other Opportunities

The RAMPP-4 action plan calls for the company to seek and pursue
cost-effective opportunities that meet its future needs. By definition,
the items anticipated by the "other opportunities" section are
opportunities the company cannot predict. Therefore, RAMPP
modeling cannot include such opportunities in the portfolio. They
occur quickly and are now unknown. An opportunity to acquire
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resources could develop which the action plan does not specifically
identify, but would be beneficial to the system and to the company's
customers. PacifiCorp will watch for such opportunities and evaluate
their costs and benefits as appropriate. The company looks for
conditions that create opportunities to make transactions at discounted
prices, such as other utilities in financial trouble. Typically, the
company cannot postpone a decision on such an opportunity, or the
chance for a successful transaction is lost. Evaluation of any such
opportunity will use RAMPP-4 results along with other evaluation
criteria.

Corn e i ive Activit

The RAMPP-4 action plan states that the company will continue to be a
low-cost provider of electricity and a successful competitor. The
company believes that it will have to be a leader in the marketplace
and keep its costs low in order to provide low-cost service to customers.
RAMPP modeling could not capture the potential benefits of such a
strategy, but an increasingly competitive environment demands it.

Im rove the RAMPP Process

Improvements to the IRF process in each of the RAMPP cycles have
made a demonstrable difference in the quality of the resulting report.
The improvements have included adopting a linear programming
optimization model, extending the analysis of externality costs by using
a system approach, allowing the model to select the amount of DSM
rather than forcing it, and adding summer peak capability to a winter
peak model. The company looks forward to continually improving the
RAMPP process.

The action plan contains four items to improve the IRP process:

a) Implement feasible process improvements identified in the
RAMPP-4 regulatory acknowledgment review.

b) Evaluate other IRP models to assess the relative benefits of code
improvements to IPM versus a different model to achieve the
goals of RAMPP-5,
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c) Evaluate the implication of the FERC NOPR for resource
planning and implement appropriate changes to RAMPP
modeling, and

d) Work with regulatory agencies and other parties to modify IRP
to make the process more valuable to utilities and their
customers.

Comments on the draft report raised some of the issues that will
probably arise through the RAMPP-4 acknowledgment process. These
included risk analysis and option analysis. Topics raised related to risk
analysis included the risk of the wholesale part of the business versus
retail and the relationship between the two, long-term versus short-
term contracts, the amount of market resources relied upon, whether
adequate transmission capacity will be available, the possibility of
either a large load loss or a large load gain, and a gas price shock after
building or acquiring significant amounts of gas-fired resources.
Option analysis involves evaluating the cost of paying for an option on
a resource so that it will be there when needed. The company believes
all of these warrant consideration in the planning for RAMPF-5. At
the first public advisory group meeting for RAMPP-5, the company
plans on raising for discussion these and other issues developed in the
RAMPP-4 acknowledgment process.

The company plans on exploring whether there are any other models
on the market which would provide greater benefits than the current
IFM model, and whether any code enhancements to the IPM model
would be worthwhile.

The third item under the IRP improvement action item relates to
transmission. Improvements in transmission modeling since
RAMPP-1 include multi-area representation of the system including
transmission constraints between areas, nomogram modeling, on- and
off-peak transmission capability, and supply-side resource transmission
integration costs. There are several possible ways to improve
transmission modeling in RAMPP-5.

The IPM model provides a good technique for determining when
increasing transmission capability would be cost-effective. This is the
geographic conversion option discussed in Chapter 4. Another
approach would be a major code change that allowed the model to
select transmission instead of a supply-side resource. The model
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vendors would have to implement this code change. Past code changes
required extensive time to implement for both the model vendor and
PacifiCorp. Any code change may create unanticipated code problems
that require considerable work to resolve. PacifiCorp believes the
RAMPP process would benefit more from staff time spent on refining
other matters. The existing model code already provides techniques to
improve the analysis of transmission issues and to identify when
additional transmission would be a cost-effective choice.

The size of the non-firm market in each geographic area will also
require re-evaluation for RAMPP-5. RAMPP-5 may include more
sensitivities varying market size and prices. Increasing the number of
geographic areas and refining the capability of the transmission paths
among them is an excellent way to improve the model's ability to
analyze transmission issues. The ta-ansmission path west of the Bridger
plant and the Idaho area may warrant more detailed definition in
future RAMPP cycles. Another area that warrants more refinement is
the California market. One possible approach is to divide it into two
areas, which would allow a better representation of off-peak
transmission capability. Increasing the number of geograpMc areas in
California would allow a better portrayal of the constraints in moving
power to, from, and within California. The company will discuss all of
these approaches with the public advisory group in the RAMPP-5
process.

Nomograms are simultaneous capacity constraints on two paths.
RAMPP-4 modeling may not have adequately portrayed all of the
nomograms on the system. RAMPP-5 can refine the representation of
nomograms.

On-peak and off-peak transmission constraints usually vary for each
path. The company will perform detailed evaluation of the constraints
on each path and how they vary during the day. This work may help
the model beHer represent the system in RAMPP-5.

Additionally, RAMPP-5 will provide an opportunity to explore how
restruchiring in the industry and how the company's activities beyond
the WSCC may have an impact on planning. The next two years will
be important for the future of the company and the industry. The
changes occurring will have impacts on planning that RAMPF-5 will
be able to consider.
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The last item deals with how the IRF process may evolve as the
industry changes. The company believes it will be worthwhile to work
with regulatory agencies and other parties to modify IRP to make the
process more valuable to utilities and their customers. Rather than
filing, in a formal process, for changes to the rules and guidelines of
each Commission, the company believes it would be more productive
to work with staff at each of the Commissions to explore how IRP
should evolve.

DSM Action Plan Detail

The DSM Technical Appendix includes technical details of the
RAMPP-4 DSM action plan. It is available in electronic format and
upon request in paper format.

The RAMPP-4 action plan for DSM calls for achieving a total of 76
MWa of cost-effecdve reductions during 1996, 1997, and 1998. All goals
have 10 percent transmission and distribution losses included.
Therefore, the 76 MWa goal at the generadon site is equal to 68 MWa at
the customer site.

The DSM action plan detailed below is from case #13. This case used
DSM costs reduced by 15 percent for the regional credit and for T&D
investment credit.

For further details on the DSM selected by the model, see Tables 48-64
in the DSM technical appendix. The DSM technical appendix tables
also show the timmg and acquisition levels for all of the cases in the
RAMPP-4 analysis, as well as information on all of the resource
bundles.

In the past the company expressed program goals in MWa only. A
peak demand DSM goal is new to the company's RAMPP planning
process, but will be expanded in future planning. The RAMPP-4 goal
for 1996-1998 of 76 MWa is equal to 132 MW of winter peak and 110
MW of summer peak savings. The DSM demand goals will allow
comparisons of actual MW reductions. Table 6-7 shows the targets in
energy (MWa), winter peak, and summer peak. Table 6-8 shows the
cumulative amounts of DSM by 1998 by segment.
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DSM Acquisition Targets 1996-1998

Table 6-7

1996 1997 1998 Total

Average MW
Winter MW
Summer MW

23.0
39.0
33.0

25.0
43.0
35.0

28.0

50.0
41.0

76.0
132.0
109.0

1998 Cumulative DSM Targets by Segment

Table 6-8

Market

Energy
MWa

Summer

Peak MW

Winter

Peak MW

Commercial New Construction

Conunercial Existing
Industrial (new & existing)
Irrigation
Residential New Construction

Residential Existing

Total for all markets

16.3
15.4
36.0

0.8
0.4
6.5

75.4

25.0
25.0

37.0
0.0
0.8

18.0

105.8

58.0
32.0
37.0

2.0

0.2

18.0

147.2

jaa N6. 07/08 Yr by Yr DSM 11/9/95 11:17 AM



RAMPP-4 PacifiCorp Chapter 6: RAMPP-4 Action Plan
Pa e 243

The existing Energy FinAnswer program for new commercial
customers will continue. The measure funding lunits will be lowered
to reflect the RA.MPP-4 cost-effectiveness threshold of 40 Mills/kWh.
The program will allow financing for peak load reduction measures.
Table 6-9 shows the commercial new construction targets by state. The
penetration rate for the commercial new construction market is
assumed to be 75 percent in 1996 and 85 percent in 1997-1998. These
penetration rates were applied to the forecasted square footage shown
in Table 6-10.

Commercial retrofit will build upon PacifiCorp's current program
experience in Oregon. The program will offer services and install
measures with a cost-effectiveness limit of 29 mills/kWh. Only the
first three bundles were cost-effective. Program expansion to other
states will be in stages. By 1998 the program could be offered in all
states with a combined three-year acquisition target of 15. 4 MWa. Table
6-11 shows the Energy FinAnswer targets by state.

Industrial programs will build on the current industrial programs and
will offer cost-effective energy services and incentives to industrial
customers. In the RAMPP-4 analysis, the model selected the first four
bundles of industrial DSM. The cut-off for each bundle is as follows:
13 mills/kWh for bundle one, 21 mills/kWh for bundle two, 23
mills/kWh for bundle three, and 27 mills/kWh for bundle four.

The Industrial programs will be a cornerstone of DSM acquisition for
the 1996 to 1998 period. Over the next three years the company plans to
acquire up to 36'MWa of DSM from this market, which is over half of
the total expected savings. Due to the non-homogeneous nature of this
market, savings amounts will be uneven over the three-year period.
The year-by-year and state-by-state targets serve only as a guideposts.
Measurement of the performance of this program will use its
combined achievement of 36 MWa by the end of 1998. Table 6-12
shows the industrial targets by state.

The company's irrigation retrofit program was modified in 1994-1995
and is undergoing more changes. Table 6-13 shows the irrigation
retrofit targets by state.
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Commercial New Construction DSM Targets in MWa

State

Oregon
Washington
Montana

California

Utah
Idaho UPL

Wyoming

Total

1996

Table 6-9

1.5
0.3
0.4
0.1
1.8
0.0
0.4

4.5

1997

2.1
0.3
0.5
0.1
2.0
0.1
0.4

5.5

1998

2.3
0.3
0.4
0.2
2.3
0.1
0.5

6.1

Total

5.9
0.9
1.3
0.4
6.2

0.1
1.4

16.2

New Commercial Floor Space Additions (1000 sf)

State

Oregon
California

Washington
Idaho PPL

Idaho UPL
Montana

Wyoming PPL
Wyoming UPL
Utah
Pacific Division

Utah Division

TOTAL

Table 6-10

1996

6,619
247

1,024
1,110

146
399
334
202

2,878
9,733
3,225

25,917

1997

6,878
207

1,014
1,039

143
415
312

184
2,726
9,865
3,054

25,837

1998

7,538
371

1,155
1,110

151
351
336
212

3,076
10,860
3,440

28,600

jaa N6.09/10 Commercial DSM 11/9/95 11:45 AM
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Energy FinAnswer Reta-ofit DSM Targets in MWa

State 1996

Table 6-11

1997 1998 Total

Oregon
Washington
Montana

California

Utah
Idaho UPL
Wyoming PPL
Wyoming UPL

Total

1.43
0.47
0.00
0.00
1.66
0.00
0.44

0.02

4.0

1.43
0.47
0.13
0.10
1.66
0. 19
0.44
0.02

4.4

2.81
0.96
0. 13
0.18
1.66
0.25
0.95
0. 03

7.0

5.66
1.89
0.26
0.28
4.99
0.44
1. 84

0.07

15.4

Industrial Programs DSM Target in MWa

State 1996

Table 6-12

1997 1998 Total

Oregon
Utah
Other States

2.6
4.3
5.0

2.6
4.3
5.0

2.6
4.3
5.0

8.0
13.0
15.0

Total 11.9 11.9 11.9 36.0

jaa N6. 11/12 Retrofit/lndustrial 11/9/95 11:46 AM
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Irrigation Retrofit Programs DSM Targets in MWa

State

Table 6-13

1996 1997 1998 Total

Oregon
Washington
Montana

California

Utah
Idaho UPL

Wyoining PPL
Wyoming UPL

Total

0. 19

0.00
0.00
0.07
0.00
0.00
0.00
0. 00

0.26

0.19
0.00
0.00
0.07
0.00
0.00
0.00
0. 00

0.26

0. 19

0.00
0.00
0.07
0.00
0.00
0.00
0. 00

0.26

0. 57

0.00
0. 00
0. 21

0.00
0.00
0. 00
0.00

0. 78

Super Good Cents Program Targets in MWa
Table 6-14

State 1996 1997 1998 Total

Oregon
Washington
Montana

California

Utah
Idaho UPL

Wyoming PPL
Wyoming UPL

Total

0.05
0.02
0.00
0. 02
0.00
0.01
0.00
0. 00

0. 10

0.06
3.00
0.00
0.03
0.00
0.01
0.00
0.00

3. 10

0.07
0.03
0.01
0.03
0.00
0.01
0.00
0.00

0. 15

0.2
0.1

0.01
0.1

0.00
0.03
0.00
0. 00

0.44

jaa N6. 13/14 Irrigation Retrofit - 11/9/95 2:13 PM
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The Super Good Cents program for residential new construction will
capture the remaining cost-effective lost-opportumties in the
residential new construction market. Table 6-14 shows the targets by
state.

Technology transformation programs are active for refrigerators and
horizontal'axis washing machines. The Super Efficient Refrigerator
Program is an existing program and will continue without major
change. Table 6-15 shows the targets by state.

Horizontal-Axis Washing Machines is the second set of activities in the
company's series of technology transformation initiatives. This
program is not cost-effective. However, customers' water savings
significantly reduce the total resource cost input to the model. In fact,
water savings benefits exceed the cost of this measure. Consequently
the IPM model selected this bundle under all scenarios and conditions.
PacifiCorp will continue working with national and regional groups to
increase the market share for horizontal axis washing machines:
Consortium for Energy Efficiency, City of Portland, and home
manufacturers.

The company could use a variety of delivery mechanisms to increase
market share for compact fluorescent lamps in the residential sector:

. Indusion of compact fluorescent lamps in the water savings kits

. Direct installation (ECON type programs)

. Manufacturer promotions.
Table 6-16 shows the compact Huorescent targets by state.

The water savings measures program will build on the company s
experience with existing water savings programs. The company will
offer the program to untapped customer segments and service areas.
Table 6-17 shows the water savings program targets by state.

Through the water savings and compact fluorescent lamps program
the company will target residential new construction that may not be
covered by the Super Good Cents program. The goal of this program is
to increase market share for water savings measures and permanent
compact fluorescent fixtures. Table 6-18 shows the water savings and
compact fluorescent program targets by state.

RAMFP-4 analysis showed that the residential low income
weatherization program is not cost-effective. However, the company
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Technology Transformation Programs Targets in MWa
Super Efficient Refrigerator Program

State

Oregon
Washington
Montana

California

Utah
Idaho UPL

Wyoming PPL
Wyoming UPL

Total

Table 6-15

1996

0.02
0.00
0.00
0.00
0.03
0.00
0. 01
0. 00

0.06

1997

0.02
0. 01

0.00
0.00
0.03
0.00
0.01
0.00

0.07

1998

0.03
0.01
0. 00

0.00
0.03
0.00
0.01
0.00

0.08

Total

0. 10
0.01
0.00
0.01
0.10
0.01
0. 01

0.00

0.24

Compact Fluorescent Targets in MWa

State

Table 6-16

1996 1997 1998 Total

Oregon
Washington
Montana

Califoniia

Utah
Idaho UPL

Wyoming PPL
Wyoming UPL

Total

0.29
0.07
0.02
0.02
0.34
0.03
0.06
0.01

0.84

0.29
0. 07
0.02
0.02
0.34
0.03
0.06
0.01

0.84

0.28
0.07
0.02
0.02
0.34
0.03
0.06
0.01

0.83

0.90
0.20
0. 10
0.10
1.00
0.10
0.20
0.00

2.6

Jaa N6, 15/16 Refhgerator Program 11/9/95 2:14 PM
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Water Saving Program Targets in MWa

State

Oregon
Washington
Montana

California

Utah
Idaho UPL

Wyoming FPL
Wyoming UPL

Total

Table 6-17

1996

0.08
0.21
0.05
0.07
0.21
0.07
0.07
0.01

0.77

1997

0.07
0.20
0.04
0.07
0.19
0.07
0.07
0.01

0.72

1998

0.06
0.18
0.04
0.06
0.17
0.06
0.06
0.01

0.64

Total

0.20
0.60
0.10
0.20
0.60
0.20
0.20
0.03

2. 13

Water Saving and Compact Fluoresscent Targets in MWa

State

Oregon
Washington
Montana

California

Utah
Idaho UPL

Wyoming PPL
Wyoming XJPL

Total

Table 6-18

1996

0.04
0. 11
0.03
0.07
0.06
0.03
0.05
0.01

0.40

1997

0.06
0. 15

0.04
0.10
0.08
0.04
0.06
0.01

0. 54

1998

0.07
0.19
0.05
0.13
0.09
0.05
0. 08
0.01

0. 67

Total

0.20
0.40
0.10
0.30
0.20
0.10
0.20
0.00

1.50

jaa N6.17/18 Water Saving Program -
11f9/95 2:14 PM
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will continue with this program and evaluate it to identify
inodifications to make it more cost-effective. The coinpany anticipates
improving the program's cost-effectiveness by implementing an audit-
based incentive rather than incentives based on prescribed measures.

RAMPP-4 analysis showed the need to add peaking generation by 2002.
The company believes that DSM can provide part of this capacity
requirement. Table 6-19 shows a list of the initiatives that the company
plans to evaluate, pilot, or implement during the 1996 to 1998 period to
reduce the peak needs.

Currently the measure funding limits for many of the tariffed
programs do not include an allowance for demand savings. Those
programs that allow for demand savings do so in terms of a fixed
$/kW, regardless of timing of the demand savings. The company plans
to change the funding limit mechanism to value savings on a $/kW
basis to the extent that is cost-effective.

During the 1995 to 1998 period, the company will be performing impact
and process evaluations of its current programs. The mid-course
correction for the relevant programs will incorporate findings from
these evaluations.

The ESc can reduce utility costs by recovering more of the program
costs directly from program participants. The company will continue
to offer energy efficiency measure funding through an energy service
charge on the customer bill. Where feasible, ancillary costs related to
measure installation, such as design costs, engineering services,
commissioning services, metering, and other energy-saving services
will be added to the energy service charge or charged directly to the
participant.

During 1996 to 1998 the company will broaden the ESc concept to
include recovery of more of the costs of DSM activities from the
customers who directly benefit from those efficiency improvements.



Peak Load Management Initiatives

Industrial Market

Table 6-19

Commercial Market Residential Market

Direct Load Control (EMS) Direct Load Control (EMS) Direct Load Control

On-site Generation On-site Generation Water Heaters

Customer Load Control

(Demand limiting EMS)

Customer Load Control

(Demand Limiting EMS)

Electrical system improvement Pulse Meter Service and EMS

Thermal Storage Thermal Storage

Air Conditioners

Space Heat

Heat Pump Smart Control

DHW-A/C-SH Combined

Indirect Load Control

.^
£
31

I
0
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n

i
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!
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» 0

:1
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}aa N6. 19 Peak Load Managemenl
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Benchmarks

If load growth, gas prices, the wholesale market, government actions,
and the industry remained as they are today, PacifiCorp would only
pursue DSM activities in the next two or three years. However,
PacifiCorp can best serve its customers and the public interest by
recognizing that resource needs change over time as changes occur in
loads, gas prices, gas contract provisions, economic conditions, project
opportunities, the wholesale market, regulation and the industry as a
whole. In addition, the timing of the company's needs can change,
depending on what the company is doing to help customers and
organizations meet their energy needs.

PacifiCorp recognizes that even in as short a time as three years
conditions could change which would require a re-evaluation of the
action plan goals. For example, if load growth for the next two years
were to suddenly move to the medium-high level, and the company
were convinced it would stay at that level, then a new gas-fired
baseload resource could be needed by the year 2000, requiring a decision
in 1996. Therefore, these benchmarks are important guideposts for the
company to monitor.

Conditions that could justify less DSM include lower load growth or
lower gas prices than expected. Conditions that could justify more
DSM include higher load growth, higher gas prices, or more costly
environmental controls than expected. Conditions that could justify
fewer summer peak purchases include lower load growth, lower gas
prices or higher gas prices, higher non-firm market prices, or more
costly environmental controls. The company might need more
summer peak purchases if there is higher load growth. Lower load
growth, higher gas prices, lower cost of renewables, or lower non-firm
market prices could result in less need for gas-fired resources. Higher
load growth, lower gas prices, higher non-firm prices, or more costly
environmental controls could result in more need for gas-fired
resources.

If any of these changes occurs, the company will re-examine its
RAMPP-4 action plan. Following is a list of benchmarks the company
will monitor. If any of these is triggered, the company will need to re-
examine the entire RAMPP-4 action plan:
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Load growth for 1995 is below 1.5 percent for the system as a
whole or for one geographic area of the system.
The medium-low load growth rate was about 1 percent, but a
small percentage change can have a dramatic effect on resource
needs. The company believes a significant change would be load
growth falling to half-way between the medium and the
medium-low growth rates.

Load growth for 1995 is above 2.5 percent for the system as a
whole or for one geographic area of the system.
The medium-Mgh load growth amount was about 3 percent, the
company believes growth of 2.5 percent could have a significant
change on resource needs.

Accepted gas price forecasts indicate prices will rise by 0 percent
real escalation or less.

Zero percent real escalation was the rate used in the low gas price
cases. The company believes it represents a likely level for gas
price change that could have a large enough impact on the costs
of new gas-fired resources to warrant a re-examlnation.

Accepted gas price forecasts indicate prices will rise by 4 percent
real escalation or higher.
Four percent real escalation was about the rate used m the high
gas price cases. As with the low rate, it would be large enough to
impact the costs of new gas-fired resources.

Non-firm market prices fall by 25 percent or more from their
1995 levels.
The modeling used a 25 percent decline in non-firm prices as the
low case and for this benchmark because the company believes it
constitutes a significant change in the non-firm market.

Non-firm market prices increase by 25 percent or more from
their 1995 levels.
The modeling used a 25 percent increase in non-firm prices as its
high case and for this benchmark, again because it would be a
significant change in the non-firm market.

The federal government passes some form of C02 emissions
controls or tax.
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. One of the renewable technologies achieves costs that are within
10 percent of the cost of acquiring gas-fired resources at the time
a decision would be made.

While the company is monitoring trends against these benchmarks,
the public advisory group will be meeting in the summer of 1996 to
begin working on RAMPP-5. PadfiCorp will have the opportunity to
review the benchmarks with the public advisory group and maintain a
dialogue on the impact of benchmark trends on the RAMPP-4 action
plan. At this point the company cannot describe what actions might be
taken under each benchmark change. Any change in one benchmark
could be accompanied by any change in any other benchmark. The
company will always be responding to a unique set of circumstances.

Conclusion

PacifiCorp recognizes that 1995 is a transition year. The industry is
changing and integrated resource planning must change with it.
Several trends are converging:

* FERC actions to open the transmission system,

. Deregulation and/or alternative forms of regulation on the state
level,

. Greater access to wholesale power from existing plants in other
geographic areas,

. Greater competition in the wholesale markets,

. Movement toward retail wheeling or similar opportunities for
large customers to choose their energy supplier, and

* Developers building power plants and selling to all buyers.

Given the pace and degree of change, utilities are well advised to avoid
commitinents that could cause price increases. This is a time to find
opportunities to provide more choices and more services to customers
at competitive prices. PacifiCorp looks forward to achieving that goal
and to being the energy supplier of choice for its customers.
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-1S7 -.247 .353 -437 -.466 -457 _-313 ̂ 500 :.5(M , ^354 ̂ .520 _;520 :^06 :-4^ .^78 -109 -109 -484

1997 1998 1999 2000 2001 20<a ̂ 2^ 1004 ^5 2006 1W W»^^ ^_^ ^ ^
S -S -III ̂ 1 -^ ^8 ^ ^ ijj "i80 :^»;i780 iffi00 1|001020° l°w ;w ^81
~S -ll S 1^ -^i ^-^ ̂  -ij il ii -il lil li6 1M26 i°i6? ^ ;i?11 ilii ^j 1^, -^-^ i^ i^ '^ ^i^iro15 io8i4 iu814 lb8i4 ic814 "381

11/3/951. 36 PM



PacifiCorp RAMPP-3 to RAMPP-4 Comparisons
Load Forecasts

RAMPP-4
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RAMPP-4

RAMPF-3 and RAMPP-4 Forecasts
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PacifiCorp
RAMPP-3 & Most Recent Forecasts

RAMPP-4
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PadfiCorp RAMPP-4

Increase(Decrease) of RAMPP-4 Forecast over RAMFP-3 Forecast

Average Megawatts

>TJ
(B

OQ
ro

Year

1996
1997
1998

1999
2000
2001
2002
2003
2004
2005
2006
2007

2008
2009

2010
2011
2012
2013

Ore on

(15.39)
(15. 39)
(15. 39)
(15.39)
(15.39)
(15.39)
(15.39)
(15.39)
(15. 39)
(15.39)
(15.39)
(15. 39)
(15. 39)
(15.39)
(15.39)
(15.39)
(15. 39)
(15. 39)

Washin ton

(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)
(5. 13)

Montana

(0. 18)
(0. 18)
(0. 18)
t0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)
(0. 18)

E. W omin

(62. 04)
(156.65)
(192. 22)
(193.44)
(195.05)
(196.57)
(198. 38)
(200. 23)
(202.41)
(203. 62)
(205.28)
(206. 77)
(208. 95)
(210.31)
(211.91)
(213.45)
(215. 16)
(216.27)

N. Idaho

(33.61)
(34. 47)
(34.97)
(35.67)
(36.71)
(37.46)
(38.30)
(39.31)
(40.52)
(41.33)
(42.29)
(43.55)
(44.96)
(45.62)
(46.58)
(47.59)
(48. 90)
(49.72)

California

(1.21)
(1.21)
(1.21)
(1.21)
(1. 21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1.21)
(1. 21)

S. Idaho

(1.73)
(1.73)
(1.73)
(1. 73)
(1. 73)
(1. 73)
(1. 73)
(1. 73)
(1. 73)
(1.73)
(1. 73)
(1. 73)
(1.73)
(1. 73)
(1.73)
(1. 73)
(1.73)
(1.73)

Utah

(16.35)
(16. 35)
(16.35)
(16.35)
(16. 35)
(16. 35)
(16.35)
(16. 35)
(16.35)
(16.35)
(16. 35)
(16. 35)
(16. 35)
(16.35)
(16. 35)
(16.35)
(16. 35)
(16.35)

W. W omin

(94. 97)
(111. 46)
(139.33)
(160.00)
(169. 57)
(178. 49)
(187.99)
(186.21)
(171. 97)
(142.90)
(102. 70)
(52. 20)
(56. 65)
(60. 02)
(63.81)
(67. 58)
(71. 70)
(74. 74)

R4-T Forecast (R4 over R3) 11/2/95 2:18 PM



PacifiCorp
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RAMPP-3 to RAMPP-4 Comparisons
Sum of Load plus Sales less Purchases

RAMPP-4

10500 RAMPP-3 Winter

hd
pl

OT
ft>

10000

9500

9000

RAMPP-4 Summer

8500 AMPP-4 Winter

8000

1996 1998 2000 2002 2004 2006 2008 2010 2012

R-4T Sales less Purchctses 9/21)/C)5.1:IS I'M



I ^
1

a^ -^ oc^ -^

Rg 5S S3 S
i-< '^t(N 0 sO CO

gRK E; R S
in CM 00 i-i
CQi-l ^ -^ -^ LO M in u~» u~>

0
Fsl

in
0^

0
co

5
|!
u e;
-q s
s"

I

rst r-i

s a
M ^ t<<
t~> <-< in
CM rt n

Q
.<f E>.
0\ 0\

i-i rt so o

SB

oo t-i in <-< t^«
.^ ts. r-1 .<?
0 0 T-l '-t

t^ onrt o Q
con OQ fsi oo
m^i ^< in in

^ -^N f> <-! E>.
T-I-^ t~> S ^ E^
(Ti 0\0^ 0 0 0

tf r-1 CO .̂ 0 00
^pin^i sp o m
0\G 0 0 T-< '-1

co (M t- c^. en
nin in 'C op
CM (N N CMC^

.^ i-i -^ in \D

c. 9999

CO EN
-^ Q

i-i <-> 0

fs. C^ E^* f^, t^

00 0 0 r-i

^t< 0 '-! T-I i-t

ec
c

I s
11
s-.^
s w'
5_1
^ -G

»

E cS
s ^
^-2

m

51
" 0
p- -=
C-i !?

.0

lu
pi

0
u

"

h

^. 's

. = u
2 "
0 u

s t/l
^ ri
0
u

s -'.
'3 S
0

g 0
0

§^
.£ <
QU

R3
D

.s-

m t-i o Qi-<
in oo i-< ^ ^»
00 00(T^ 0^ 0^

^o o\ cot^. m
OOi-l LD 00 C^l
CT^O 0 0 T-

U~»i-^ 0 r-l LO

s ^ s svtiaa ?! s s

psl CM C^l -^ t>*
T- co i0 t^ <?'
\D ^ ^£> ^ ^0

.^00 CO 0 t^.
CQ \D 0 ^t< C^.
0 0 r-i '-<^-1

.^r-< (^ 00 00

r^] int^ d co
00 00 00 CT^t^

^fv0 0^ ^ ^^

\0'-l ^0 N 00
tfi ^0 \D t~~^ t~^

CT) 0^ Cs« ^ C^«
0^ ^ CT\
^ in in

1~^(M 00 ^ M

y~i co G
Cs IS 00 S3 o§

^

B<
B. LTi ^D f^. 00 CT^

0^0^ 0^ <T' CT^
3^ O^CT^ 0^ CT'

in c^^ ^o^ o
0\r-i U1 t'0 0 ^
E<00 00 CO 0^ l^

ri oos in r^ t^.
mt>Q ^ 0£> i-!
o<as0 o o i->

\0\0 CT\ Os ^ r^
\0 CO -^ QQ C'? ^
3K Ss ft. 9. Vi .£
r- r^es r^t CN| M

.^ f»4 -^ 0 rt ^0
m ^ sp t- a^ r-<

^DVO ^0 *^ t^.

t^in CT^ c^. oo o
ooM-^f o^ rt OQ
OT-I ^-i ,-< c^ r^

"r oo^r (^ o EN
o mt*<. o .?1 E^
0000 00 0^ (^ (^

00^ T-I -^ *s0 i-!
a^ "y ^> cr> o'> ^
<£>E^ f~^ 00 00 0^

0'-< (N OQ ^ lr>
PQMSO c^ ^ Si
mnrt n ^ ^

ooo o t^ in

R R fc R S S

C^ -<^ inso c> op ^
0\o\ y\ 0\ ff\ O^-
(TiCT^CT^ CT' CT^ ^

^ t*s ^-l ri i-l

n c-'t co co rt

^00 00 C*» ^0

r1 f-lO 0 0

0^ tM 0^ CO t*<.
so co r'1 co co
CM T-^ * . '

0 NC^ 00 Q
fT) C<"1 r-1 ^ tN

i-l i-l -^ 00 CO

CT^QO Q\ CFN 0

tfn 0 M '-t<
r-i r?l c<1 rt c^i

in inin rs o
00-^ *^ 1^ CO

M t^. C^ f-f CQ
0000 0\ 0 Q

C~^ M 00 00 C-'..
0 i- '-< '-< <~^

U~» \£) t^. 00 CT^
CT\a^ 0*^ 0^ CT^
0\ 0\ 0^ 0^ CT\

^t* co ^r en co

CSl

fQ 'C r-1 T-1 T-1

in in m m P")

00 b<. QO 00 00

CM en corn co

i-< GO 0^ ^G^

^D <6

T-ICM CM F4 fS

§
u
*rf

Cin ^> t> co ^
u a'\o\ <s\ v\ o^
UCT^ ^ (J\ 0\ 0^
^ 1-1 f-1 I-< T-! 1-1

h

I
tfi

&.
BO
.i
I
u

s
u

ro

I
a

Page 11



PacifiCorp RAMPP-3 to RAMPP-4 Comparisons
Supply-Side Portfolio Energy Costs

RAMPP-4

hd
pl

OQ
fD

Short

Nrime Dcscri ilion

CPU Oiw Y<.\ir Firm Piirch

HRM hl<?nniston

OCI OWCCogcnl
CX:2 OWC Cdgcn 2
OCC OWC Combiiwd Cycle
OCT OWC Simple Cycle CT
OCT OWC Gcolhermal
01>S OWC Pump StorflRC
OVV1 OWC Wind Ncin-Firm

OW2 OWC Wind Firm

OW1 OWC Wind w Tax C

OW2 OVVC Wind w/o Tax C

UC] Ut.ihCo^L'nl
UC2 Ul;ihCogcn2
UCC Utah Combined CyclL'

UCT Ut.ili Simple Cycle CT
UCY Utah IGCC Hunter 4

UCZ Ut<ih ICCC CT

UU1 Utcih Gadsby Repower
UFB UlnhFUCoai

UG1 UtahI'CHLinter4 $20/Ton
UG2 Utah Coal $23. 25/Ton

UG3 Utah Coal $27. 00/Ton

UGC UtahCnn]

UGT Utah Gcothermal

U11 C Utah Compressed Air

UPS Utah I'umped Storage
USL Utah Solar

UW] Utah Wind Non-firm

UW2 Utah Wind Firm

UW1 Utah Wind w Tax C

UW2 Utah Wind w/oTaxC

WCC Wyo Combined Cycle
WCT Wyo Simple Cycle CT
VVCV Wyo IGCC Wyodak 2
WCZ Wyc. lGCCCT
WFB Wyn FB Coal
WC1 Wyo PC Wyod^k 2
WC2 IVvoCoal $6. 70/Ton

WCC WvoCo.-i]

WWI Wvo Wind Non-firm

WVV1 W\-o Wind w Tax C

VVVV2 VV^ o Wind w/o Tax C

RAMPP-4 Energy 1W6S
islYt-'ar Lfvclized TRC

f/MMliTU Mills/kWli

RAMPP-3 Energy 1994$
1st Year Lcvulized TRC

(f/MMIlTU Milis/kWh

Difference $1994

l.st Year Levelized TRC

C/MMBTU Mills/kWh

1»[). () 2193 23.1

Modc'Ifd as an existing iinit
2151
215.1

215.1

1KO.O

lt)7.3

0.0

0. 0;

0. 0]

254,4

254.4

254.4

219.3

107.3

00

0.0

0.0

10.9

15.8
18.2

23.1

10.7

0.0

o.u

0.0

32.4

26.4

26.1

29.8

91,2

41.7

32.1
49,2

57.0

Comp.irable to OWC Wind Non-Firm
Comparable to OWC Wind Nun-Firm

1R9.3

1S9.3

189.3

171.8

S90

103.5

189,3

2286

22H.6

228.6

213.1

98.5

114,5

228.6

9.8

14.2

16.4

22.5

7.9

9,1

17.1
Not Modeled in RAMPIM

89. 0 98, 5 : 9.4

103. 5 114. 5 ; 11.0

120. 2 132. 9 12.7

27.8

26.1

29.6

87.5

35.7

38.0

24,2

31.5

36.3

38.U

Comparable to Utah Coal $23. 25/Ton
107. 3 107. 3 10. 7 i 41.7

189. 3 22K. 6 10. 7 ' 45.6

0. 0 0. 0 ; 0. 0 31.6

Not Modeled in RAMPP-4

0. 0 0, 0 0.0 38.8

0. 0 0. 0 : 0.0 . 48.3

Comparable to Utah Wind Non-firm
Comparable to Utah Wind Non-firm

1R9. 3 228.6

173. 8 213.1

39. 3 40.9

105 42.1

16.4

22.5

3.3

3.4

30.4

90.7

36.4

36,5

Nol Mocidfd in RAMPP-4

39. 3 40. 9 4. 6 32.3

40, 5 42. 1 4. 3 34.4

ComparablL' to Wyo Coal S670/Ton
0. 0 0. 0 0. 0 388

Ccmpt irdblL ' to Wyo Wind Non-firm

Cnni arable to Wvo Wind Nnn-firm

0.0

193.6

289.8

289.8

289,8

255,8

220.4

0.0

o.u

293.3

492,6

492.6

492.6

458.6

415.0

0,0

0.0

20.8

27.1

33.5
35.3

4fj,4

41.5

0.0

999.0

33,2

41.5

43.4

47.2

249.7
74.8

50.1

Comparable to OWC Wind w Tax C
Not Modeled in KAMPP-3

126. 1 152. 2 15. 2 i 60.4

126.1 152,2 ^ 15.2 1 73.U
264. 8 475. 0 26. 1 \ 42. fi

264. 8 475, 0 : 32. 3 i 43.6

264. 8 ' 475, 0 : 34. 0 1 46.7

269. 8 480. 0 1 50. 6 1 228.3

Comparable to Utah IGCC CT
52. 2 ; 52. 2 ! 4. 5 1 32.5

Not Modeled in RAMPP-3

52, 2 ! 52.2 ': 4. 8 ) ' 35.1
Comparable to Utah Coal
Comparable to Utah Coal
Comparable to Utah Coal

52, 2 I 52. 2' 5. 2 | 28.0
220,4 ; 415.0 41.5 ; 74.8

Not Modeled in RAMPP-3

0.0 , 0.0 0.0 ] 50.1
0.0 : 0. 0 . 0. 0 1 137.7

Ccimparable to Utah Wind w Tax C
Not Modeled in I^AMtT-3

126. 1 152. 2 15. 2 i 52.9

126.1 152.2 15.2 i 656
264. 8 475. 0 34. 0 1 47.7

269. 8 480. 0 . 50. 6 1 239.3

Comparable to Wyn IGCC CT
46. 6 53. 9 4, 7 33.7

46. 6 53. 9 5. 0 ' 34.3

ComparEiblc- to Wyo Coal
Comparable to Wyo Coal

46, 6 53. 9 6. 1 3],]

Comparable to Wyo Wind w Tax C
126. 1 152. 2 15. 2 52 y

126. 1 152. 2 15, 2 65.6

168. 7 ,

(88. 2)!
(88. 2);

(882),
(87. 1)1

(119. 8);
0,0

(126. 1)'

(126. 1);
(126. 1);

(87.4) j
IS7. f}\
(87. 4)

(1116.9)
31.2

44. 8 ;

0.0

(126. 1)
(I261):

(87. 4):
(106. 9).

(9. 7)
(«.(,)

(9. 7)
(8.6)
(»ft)

(126, 1)

2U5.5

(254.2)
(254. 2);
(254.2) i
(253. 1);
(314. 4);

0.0

(152. 2):

(152. 2).

(152.2)^
(260, 8)
(26U. B),
(260. 8);
(280.3):

40.1
55.1

31.2 | 40.1
44. 8 ' 55.1

WA ; 72.4 \
44. S [ 55.1

(119. 8)^ (314. 4);

0.0

(126. 1); (152. 2)

(152. 2)
(152. 2)
(260. 8)1
(280, 3)

(156)
(144)

(156)
(14. 4)
1144)

(1522)

21.7

(16. 8),
(18. 7)1
(18. 2)1
(26. 7)1
(31. 4)!

0.0
(15. 2)

(15. 2)1
(15. 2);
(16.9)i
(19. 0)1
(18.7)i
(29.5):

2.9

4.1

3.6

5.1
6.7

5.1
(31. 4).

0.0

(15.2)

(15. 2)
(15. 2)
(18.7)
(29.5)

(1. 7)
(1. 6)

(I, B)
(2, 1)
(2. 1)

(15. 2)

(999. 0)

(If. 7)
(I8. 9)
(11. 3)

(164. 2)

(35. 7)
(20. 0)

(14. 31

(143)
(5. »)

(I6.BI
(191)
(18.1)

(146. 2)
1.0

.Z1

1.4

5.4

7.6

I1. [)

(357|

(21],.'.)

(16S)

(if,, r,)
('.. ")

(11. 2)
(154. 4)

04

o. ci

(OH)

I 1

I I

Ofvd)

(Ih. h)

151.1

R-4T Compiire Enursy ''fi ? i7 I'M
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PacifiCorp RAMPP-3 to RAMPP-4 Comparisons
Supply-Side Portfolio Costs

KAMPP-4

Short

Name Description

Pull Load Heat Rate

Incremfntnl Average
BTU/klVh

T)
pl

OQ
n>

RAMFP-3 Costs

OC1 OWC Cogen 1
OC2 OWCCogenZ
OCC OWC: Combined Cycle
UGC Utah Coal
WGC Wyo Coal

$1994 to $1996 & Carrying Charge
OC1 OWC Cogen 1
OC2 OWCCogen2
OCC OWC Combined Cycle
UGI Utah PC Hunter 4 $20/Ton

WG1 WyoPCWyodak2

Expected Utilization and Heat Rates

OC1 OWC Cogcn 1
OC2 OWCCogen2
OCC OWC Combined Cycle
UG1 Utah PC Hunter 4 $20/Ton
WG1 WyoPCWyodak2

Change in Capital Cost and O&M
OC1 OWC Cogen 1
OC2 OWCCogen2
OCC OWC Combined Cycle
UG1 Utah PC Hunter 4 $20/Ton

WG1 WyoPCWyodak2

Fuel Prices

OC1 OWC Cogen 1
OC2 OWCCogen2
OCC OWC Combined Cycle

UG1 Utah PC Hunter 4 $20/Ton

VVG1 WyoPCWyodak2

5,500
6, 800

5,250
8,595
9, 468

5,500

6, 800

5,250
8,595

9, 468

4,301)

6, 200

7, 167

9, 583

11,.1()5

4,300

6,200

7, 167
9,583

11, 305

4, 300

6,200

7, 167

9,583
11, 305

5,500

6, 800

7, 160

10,020

11,346

Unit
Cost

$1, 100
$663
$687

$1,795
$1, 942

5, 500 S 1, 174

6, 800 $707

7, 160 $733

10,020 Sl,915

11,346 S2,072

5,500 $1, 174

6, 800 $707

7, SI7 $733

10, 062 $1, 915

ri, 9()() $2, 072

5,500
6,800

7,517
10,062

11,900

$1, 174

$707

$657

S'1,483

$1, 527

5,500 $1, 174
6, 800 $707
7,517 $657

10,062 $1, 483
11, 900 $1, 527

Capita] Cost $/kW

Trans- Total Payment
mission Ca i Cost Factor

$0
$60
$60
$60
$60

$0

S64

S64

$64

$64

$0

$64
$64
$64
$64

$0

S45

S45

S50

$5'IB

$0

$45
$45
$50

$510

$1, 100

$723

$747
$1,855
$2,002

$1, 174
$752
$702

$1, 533
$2,037

8.95°,,

8.95%

8.95%
8. 32%

8.32%

$1, 174 9.04"i>

$772 9. 04%

$797 9. 04%
$1,979 8. 37%

$2, 136 8. 37';i>

$1, 174 9.04%
$772 9. 04%
$797 9.04%

$1, 979 8.37'%,

$2, 136 8.37%

9.04"o

9. 04%

9. 04%

8.37%
8. 37%

$1, 174 9. 04%

$752 9. 04'%.

$702 9W/,,

$1, 533 8. 37%

$2,037 8.37"':,

Annual Pmt

}/kW-Yr

$98. 45
$64. 71

$66. 86
$154. 34

$166. 57

$106. 11
$69. 74

$72. 06

$165. 68

$178. 81

$106. 11

$69. 74

$72. 06

$165. 68

$178. 81

$106. 13

$67.98

$63. 46

$128. 31

$170. 50

$106. 13

$67. 98
$63. 46

$128.31

$170.50

Fixed Cost$/kW

Fixed Ttl Fixed

O&M $/kW-Yr

$5.00 $103. 45

$5.00 $69. 71

$10. 00 $76. 8A

$28. 40 $182. 74

$28. 40 $194. 97

$5.34 $111.45

$5. 34 $75. 08
$10. 67 $82. 73

$30.31 $195.99

$30.31 $209.11

$5.34 $111.45
$5.34 $75. 08

$10. 67 $82. 73

$30. 31 $195. 99

$30.31 $209. 11

$5. 34 $111.47

$5.34 $73.32

$10. 67 $74. 13

$32. 39 $160. 70

$32.39 $202.89

$5. 34 $111. 47

$5.34 $73.."i2

$10. 67 $74. 13

$32.39 $lfi0.7()

$32.39 $202.8l)

R-4T Supply-Side Costs I'age 1 of 2 IV21/1)C> 7:^ AM



PacifiCorp

^
(U

OQ
fD

Ln

Short

Name Description

RAMPP-3 to RAMPP-4 Comparisons
Supply-Side Portfolio Costs

Convert to Mills Energy Cost Variable Total
Expected Ttl Fixed 1st Year Levelized O&M Resource
Utilization Mills/kWh (/MMBTU MilIs/kWh Mills/kWh Cost

RAMPP-4

Change in RAMPP-3 to RAMTP4 Costs
Change Cummulative Percent of
in Cost Change Tolal Cliange

RAMPP-3 Costs

OC1 OWCCogenl
OC2 OWCCogenZ
OCC OWC Combined Cycle
UGC Utah Coal

WGC W o Coal

$1994 to $1996 & Carrying Charge
OC1 OWCCogenl
OC2 OWCCogen2
OCC OWC Combined Cycle
UG1 Utah PC Hunter 4 $20/Ton

WG1 Wyo PC Wyodak 2

Expected Utilization and Heat Rates
OC1 OWCCogenl
OC2 OWCCagen2
OCC OWC Combined Cycle
UG1 Utah PC Hunter 4 $20/Ton

WG1 Wyo PC Wyodak 2

Chan e in Capital Cost and O&M
OC1 OWCCogenl

OC2 OWCCogenZ
OCC OWC Combined Cycle
UG1 Utah PC Hunter 4 $20/Ton

WG1 WyoPCWyodak2

Fuel Prices

OC1 OWC Cogen 1
OC2 OWCCogen2
OCC OWC Combined Cycle
UG1 Utah PC Hunter 4 $20/Ton

WG1 VVyo PC Wyodak 2

R-4T Supply-Side Costs

85%

85'%,

so"/.
92"/,,
w/,,

85'y,i

85",.,

80'%.
92'%,

90""

85%

85%

85%
85%

85";.

85%

85%

85'Yo

85%
85%

85%
85%
85'%,

85",,
85'%,

13. 89

9.36

10.97
22. 58
24. 73

14.97
10.08
11. 81
24. 21
26. 52

14. 97
10. 08
11. 11
26.32

28.08

14.97
9. 85
9.96

21. 58
27. 25

14.97
9.85
9. 96

21.58
27.25

289.8

289.8

289.8
52.2

46.6

30(1.2

30<).2

3011.2

55.7

49.7

309.2

309.2
309.2

55.7

49.7

309.2

309.2
309.2

55.7
49.7

215.1

215.1
215.1

S9.0

39.3

492.6
492.6
492.6

52.2

53.9

525.6

525.6

525.6

55.7
57.5

525.6
525.6

525.6
55.7
57.5

525.6

525.6
525.6

55,7
57.5

25.1.4
254.4

254.4

98.5

40.9

I'age2of2

27, 09

33. 50

35. 27
5.23

6. 11

28. 91
35. 74
37. 63

5.58
6. 52

22.60

32.59

37. 67

5. 34

6. 50

22. 60
32. 59
37.67

5.34

6.50

10. 94
15. 77
18. 23

9. 44
4. 62

0. 50

0. 50
1.00
0.24
0. 24

0. 53
0. 53
.1. 07

0.26

0. 26

0. 53
0. 53

1.07
0. 26
0. 26

0.53
0. 53
1.57

0.45

0.45

0. 53

0. 53
1. 57
0. 45
0. 45

41.49
43. 36
47. 23
28.05
31.08

44. 41
46.36
50. 51
30.05

33. 30

38. 10
43. 21
49. 85
31.91

34.84

38. 11
42.97

49. 20
27. 37
34. 20

26. 44

26. 15
29. 75
31. 47

32.32

2.93
3.00
3. 27
2.00
2. 22

(6. 31)
(3. 15)
(0. 66)
1. 86
1. 54

0.00

(0.24)
(0. 65)
(4. 54)
(0. 64)

(11.67)
(16. 82)
(19. 44)

4. 10

(1, 88)

2.93
3. 00
3.27
2.UO
2.22

(3. 38)
(0.15)
2. 61
3. 87
3. 76

(3. 38)
(0. 39)
1. 96

(0. 68)
3. 12

(15. 05)
(17. 21)
(17. 48)

3. 42
1.24

-19. 4%
-17. 4%
-18. 7%
58. 5'X,

179. 67,,

22. 5'y.,
0.9%

-15. 0%
113. 0%
3U3. 9"/o

22. 5%
2.3",.

-11. 2%
-19. 8%

251.9%

IDU. O'X,
K)U. U'%,
lOD. U'X,

\m. tt",,

KIO. O'1;,

4/21/'15 7:'i5 AM



PacifiCorp RAMPP-4

RAMPP-3 to RAMPP-4 Comparisons
Supply-Side Portfolio Capital Costs

Short

Name

CPU
HRM
OC1
OC2
occ
OCT
OCT
OPS
OW1

OW2
OW1
OW2
UC1
UC2
ucc
UCT
UCY
ucz
UD1
UFB
UG1
UG2
UG3
UGC
UGT
UPC
UPS
L'SL
UW1
UW2
UWI
UW2

wcc
WCT
WCY
wcz
WFB
WG1
WG2
WGC
WW1
WW1
WW2

Potential Resource

Descri tion

RAMPP-4
$1996

RAMPP-3
$1994

One Year Firm Purch

Hermiston

OWC Cogen 1
OWC Cogen 2
PWC Combined Cycle
OWC Simple Cycle CT
OWC Geothermal

OWC Pump Storage
OWC Wind Non-Firm

OWC Wind Firm
OWC Wind w Tax C

OWC Wind w/o Tax C

Utah Cogen 1
Utah Cogen 2
Utah Combined Cycle
Utah Simple Cycle CT
Utah IGCC Hunter 4
Utah IGCC CT

Utah Gadsby Repower
Utah FB Coal

Utah PC Hunter 4 $20/Ton
Utah Coal $23.25/Ton
Utah Coal S27.00/Ton
Utah Coal

Utah Geothermal

Utah Compressed Air
Utah Pumped Storage
Utah Solar

Utah Wind Non-firm

Utah Wind Firm

Utah Wind w Tax C

Utah Wind w/o Tax C

Wyo Combined Cycle
Wyo Simple Cycle CT
Wyo IGCC Wyodak 2
Wvo IGCC CT
Wvo FB Coal

Wyo PC Wvodak 2
Wyo Coal $6.70/Ton

Wyo Coal
Wyo Wind Non-firm

Wyo Wind w Tax C
Wyo Wind w/o Tax C

$ 106. 13 $

67. 98

63. 46

$

47.56
213. 12

71.40
70.63
89. 79

124. 75

79.19
76.39
57.97

161. 36

168.60
48. 54

128.31
152.67
152.67

213. 12

84.46
70. 18

59.77
89. 22

81. 99

62. 10
200. 69

200.69

170. 50

187.91

59. 77

49. 84

98.45
64.71
66.86
49. 37

196.54
64. 96

(A) Difference is [(RAMPP-4 / (1. 033A2)) - RAMFP-3]

R-4T Compare Capital Costs

Page 16

122.02
115.72
75.09
71.78
52.94

179. 09

209. 16

154.34
196. 54

64. 96

433. 26

Difference (A)
$1994

$/kW-Yr

1.01

_(1. 00)
(7. 39)
(4. 80)
3. 18
1, 95

(24. 83)

91. 02 $

$ 94.66 $
$ 134. 02 $

$ 78.67 $
$ 57.80 $

$

$ 187. 50 $

$ 200.89
$

$

$ 166.57 $

94.66
134.02

(24. 83)
(55. 83)

1. 19

(0. 88)

(0. 19)
1. 38

(27. 87)
(21. 09)

(34. 09)
(11. 27)
(11. 27)
(11. 27)

3. 18

0.80

(38. 65)

(38. 65)
(78. 0-1)

(1. 83)
0. 40

0.57
0.57

(6. 79)
9.53
9.53

(38. 65)
(38. 65)
(78. 01)

9/20/95 2:49 PM



PacifiCorp
RAMPP-3 to RAMPP-4 Comparisons

Supply-Side Portfolio Transmission Costs

RAMPP-4

Potential Resource

OWC Cogen 1
OWC Gas Fired

OWC Geothermal

OWC Pump Storage
OWC Wind Non-Firm

OWC Wind Firm

RA.MPP-3
(1994 $kW)

0

60
120

0

N/A
120

RAMPP-4
(1996 $/kW)

0

45

75
75
75

220

Difference *
(1996 $/kW)

0

-19
-53

75
0

92

Utah Cogen 1
Utah Gas Fired

Utah Coal Hunter 4

Utah Coal Beyond Hunter 4

Utah Gadsby Repower
Utah Geothermal

Utah Compressed Air
Utah Pumped Storage
Utah Solar

Utah Wind Non-firm

Utah Wind Firm

0

60
60
60

N/A
120

N/A
0

120

N/A

212

0

75
50
130

70

75
360

75

N/A
75

360

0

11
-14
66
0

-53
0

75
0

0

134

Wyo Gas Fired
Wyo Coal
Wyo Wind Non-firm

* (R-4-(R-3xl. 067)=Difference

60
60

212

75
510

75

11

446

-151

R-4T Supply-Side Transmission
Page 17

11/1/95 9:53 AM



PacifiCorp

SuppIy-Side Portfolio: Non-Cost Characteristics
RAMPP-4

_j

Descri t ion

MW Available Maximum Depreciation
in 1st Year or 1st Year MWa Life

Plant Size Available Available (years)

Tax

Life

(vci trs)

Heat Rate (Btu/kWh)

Incremental Average

Emissions

(Ibs/MMBTu)
NOX C02

Utah Gadsby Repower
Utali Cogeii2

OWC Cogen 2
OWC Cogen 1
Utali Cogenl
Utali Combinei. l Cycle

OWC Combined Cvcle

Wvn Combined Cvcle

UtaliPCHuiiter4 S20/Ton

WvoPCWvodak2

Wvo Coal S6.70/Ton

Utflh]CCCHu«ter4

UtaliCofllS23. 25/Toii

Wvo[CCCWvodflk2

Wvo IGCC CT

UtahlCCCCT

Ut.iliCnatS27.00/Tnn

L'tali Wiiii. -t Non-firm

Wv'ti Wind Nan-firm

OVVCC;i:. otlierm. il

Utflli t^'otiicmiiil

L'nli Wind I'lrm

\VvoVViiiri Finn

OWC Wind Nnn-pirm

OWCWiiid Finn

Ltiiliyi inplt. 'Cycle CT

VVynSiinplu Cycle CT

OVVC Sim leCvcleCT

OWCBridgerTransL
CHVCHtr/OWCTMiis L

OWC Pi-impStOM^e
Lltnli Ctimprt.'ssL 'd Air

Utiili ['iimied StciM 'c

320

210

470

160

39

450

450

450

400

264

330

262

400

210

262

262

400

100

100

100

100

150

150

] 00

150

370

320

370

500

500

2(X)

340

20l1

2000

2000

2000

2000

2000

331

420

1, 320

320

39

50

50

50

50

50

35

35

35

2000

2000

2000

2002

2002

2002

2002

2002

2002

2002

2002

2002

1998

1998

1999

1999

1998

1998

199tt

199R

2000

2000

2000

2000

2000

2W\

201X1

2001

Unlimited

Unlimited

Unlimited

400

264

Unliniited

262

1,250

210

UiiIitTtited

Unlimited

1, 250

200

200

300

3on

300

300

200

300

Unlimited

Unlimited

Uillimited

],000

1, UOT

500

3W

2W

50

50

50

50

50

50

50

50

30

50

50

50

50

50

50

50

50

50

50

50

50

5»

50

50

50

75

50

75

35

35

35

35

35

45

45

45

35

45

35

35

35

45

20

20

30

30

20

20

20

20

30

30

w

50

50

50

35

50

5, 039

6,200

6, 200

4, 300

4, 300

7, 167

7, 167

7, 167

9, 583

11, 305

10, 246

7,980

9,583

7, 980

7,980

7,980

9, 583

N/A

N/A

10,000

10,000

N/A

N/A

N/A

N/A

10,556

10, 556

10,556

8, 846

9, "lfi2

N/A

4,700

N/A

7, 846

6, 800

6,800

5, 500

5, 500

7, 517

7, 517

7,517

10, 062

11,900

10,758

8, 400

10,062

8/881

8,881

8, 400

10,062

N/A

N/A

10,000

10, 000

N/A

N/A

N/A

N/A

11, OS3

n, os3

11. 0i-i3

10,229

10,332

N/A

4, 700

N/A

0. 0160

0. 0160

0.0160

0. 016U

0. 0160

0. 0160

0,0160

0,0160

0. 1000

0, 1000

0. 1000

0. 1000

U. 1000

0. 1000

0. 1000

0. 1000

0. 1000

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0. 0900

0. 0900

o. nwft

U. 4500

0. 4500

N/A

0. 0160

N/A

118

118

118

118

118

118

116

ns

206

206

206

206

206

206

206

206

206

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

118

118

118

211

219

N/A

118

N/A

Page 18
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PacifiCorp
Supply-Side Portfolio: Cost Components (in 1996 $)

RAMPP-4

Descn tion

Utiih Gflrisby Rcpower

UtfihCBKeii2

OWC Cogen 2

OWC Cc^eii 1

UtahCogen 1
Utflh Combined Cycle

OWC Coinbined Cycle

Wvo Combined Cvcle

Utah PC Hunter 4 S20/Ton

Wvor'CVVvodak2

WvoConl St;. 70/Ton

UtahlGCC Hunter 4

UtflhCd?ilS2?. 25/Ton

WvnIGCCWvodnk2

Wvo ICCC CT

Uta1il(-;CCCT

Ut.iliCoril S27. l/Ton

L't.ihWind Non-firm

Wvn Wind Non-firm

t. lWCC.L'othi.'rmal

Ut^hCi fOtlu'rinf'!

Litnli Wiiid 1;irni

lV\\i\\'inJ Firm

(. iWL'WiiiJ Non-Firm

OVVC \'\mc\ t-inii

L't.iiiSuiiplrCyclfCT
WyoSiiiiplL. CycluCT
OWC'-'im-'lL. CvdfCT

OWCliriL^i.TTr.in-l.

[. nVL HtrAHVCTrAiisL

(, HVC ['u. np ^tor. i^i.-

Utiili Comprt.'^sod Air
Utah l^iiimed Stnr.i Te

Ca ital Cost

Unit Trails- Payi nent Aimual

Cost mission Factor Payment

(S/kW) (S/kW) ("!>) (S/kWYeai)

Fixed Cost E"er v Cost in 2003

Expected Ttt. Capital 1st Year Lrvelized Levelized Variabk' TOTAL
O&M Utilization & Fixed Cost (Cent/ (Cent/ (Mills/ O&M COST

(S/kWYear) Rate (MIIIa/kWh) MMBTU) MMBTU) kWh) (Mills/kWh) Mills/kWh)

$1,483

$1,527

Sl, 735

Sl, 735

Sl, 694

$1,710

51, 710

Sl, 735

51, 694

Sl, 000

51,000

52, 145

S2, 145

51,000

51,000

51,000

S 1,000

S549

5594

S467

S800

S675

S7g5

S50

£510

$510

£50

S13Q

S510

5310

S130

S130

S75
S75
S75

S75

S360

S365

S75

S220

S75

S75

545

S1,2 40

Sl, 240

$75

$360

$75

8. 37'i"

837%

8. 37'^,

9.04'X,

8.37'K,

9. 04%

9.04'?i>

9. 04'K.

S.37"/.,

5. 56%

5. 56%

9. 60",,.

9. 60%

6. 56%

6. 57"^,

6. 57'fc

7. 36". ;.

9.29';',,

9. 29'^.

9. 29'^

» 37";.

y. 37'",,

8. W,',,

8. 16'fc

8. 1f,%

128. 31

170. 50

187. 91

161. 36

152. 67

200. 69

200. 69

168. 60

152. 67

59, 77

59. 77

213. 12

213. 12

W.22

89. 68

70. 63

W.79

57. 97

62, 10

47. 56

103, 79

W3. 79

71. 40

B4. 46

70. 18

32.39
32. 39

32. 39

30. 35

32. 39

30. 35

30. 35

?0. 35

32. 39

60. 84

60. 84

15. 00

15. 00

6084

60. 84

50. 00

50.00

22. 5S

22. 5S

36. 98

13. 00

4. 32

13.00

85%

857o

85"(>

85-X,

S5%

S5%

85'&

85-X>

85'y;

367.,

36%
90't;,

wx,

36"/>

36'K.

28%

2P'K,

15'^.-

15';,.

15'}!,

100';;>

IQO'K,

30">.>

30'ii,

30%

21, 58

27. 25

29. 59

25. 75

24. 85

31. 03

31. 03

26, 72

24. 85

38. 78

38. 78

28. 93

28. 93

48. 25

48. 40

49. 18

56. 99

61. 30

64. 45

64. 34

11, 85

11.85

32. 12

33. 78

31. 65

91.8

39.8

41.0

91.8

106,7

39.8

41.0

106.7

123.9

0.0
0.0

107.3

107.3

00

0.0

0.0

0.0

184.7

184.7

190.9

97.1
104.1

o.u

200.2

0.0

100.1

41.1

42.4

100.1

116.3

41.1

42.4

116,3

135.1

107.3

107.3

9. 59

4. 65

-1. 34

7.99

11. 15

3, 28

3. 38

9. 28

12, 95

10. 73

10. 73

219.7

219.7

225.9

97.1

104.1

235.2

23. 19

23. I1?

23. 85

S. 59

9. 56

11. Ob

G31

0. 53

0, 53

0. 53

0. 53

157

1. 57

1.57

0. 45

0.45

0. 45

2. 13

0. 45

2. 13

2. 13

2. 13

0. 45

2. 00

2. 00

3.73

3. 73

?. 73

1. 10

23.34

2(1, 47

26. 56

26. 72

26. 12

30. 12

30-23

30. 87

31.62

32. 35

34. 38

35. 86

 .
45

36. 44

36. 54

38. 13

3K. 25

38. 78

38. 78

41.66

41.66

48. 25

4S. 40

49. 1K

56. 99

S8. 22

91. 37

91. 92

20. 44

21. -10

32. 12

45. 94

31.65

v

C4?
< /

w

^\

^^; J^
'' ^"

^ ,. ^'
y . t?

<" ..^
^'

^'

.y

^
e
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PacifiCorp

hd
fU

Ot>
fD

N3
0

Loads

Sales

Purchases

Fuel Prices

Non-Firm Sales

Prices

RAMPP-4

RAMPP-3 to RAMPP-4 Comparisons
End-Effects Years (2016-2045) Modeling Assumptions

RAMPP-3 RAMPP-4

Flattened after 20 Years

Flattened after 20 Years

Year 1-20 No renewal after contract termination

Year 21 - 50 All contract life extended to end of study period

Escalated for 50 Years Flattened after 20 Years

Escalate with gas price to 2013 Escalate with gas price to 2015

Then sales terminated Then sales terminated

Non-Firm Purchase

Prices

Plant Life

DSM

Escalate with gas price to 2043 Escalate with gas price to 2015

Purchases allowed to continue Then purchases terminated

Continual Renewal

Ended at 20-years May continue for 20-year life

if selected after 1996

R-4T Modeling Assumptions 9/2()/t)c> 4:1.1 I'M



Differences in the Cost of Capital:
RAMPP-4 TO RAMPP-3

The cost of capital analysis is driven primarily by Data Resources Inc. 's (DRI) long
term view of interest rates and the historical relationship of PacifiCorp's capital
resource costs to interest rates. RAMPP-4 projections for the cost of capi tal, which

reflects DRI's Summer 1994 view of relatively low interest rates over the next 20
years, are lower than RAMPP-3. RAMPP-3 costs were based on DRI's Winter
1992 forecast. Also contributing to the lower capital costs is the fact that credit
ratings on PacifiCorp first mortgage bonds and preferred stock were upgraded
since the last least cost plan. Bonds were upgraded to A from A-, while preferred
stock was upgraded to A- from BBB+.

The cost of debt declines to 8. 60% in RAMPP-4 from 8.99% in RAMPP-3. The 39
basis change is due primarily to a 33 basis point reduction in DRIs 20-year
forecasted cost of debt with the remainder of the change attributable to an
improved credit rating. Note that 100 basis points equals 1%.

The cost of preferred stock changed more than any other category dropping from
8.93% to 8. 11%. DRI's 33 basis point reduction in the forecasted cost of debt was
a significant contributor to the change; however, the largest single factor in the
cost"reduction was the improved credit rating. Many institutions, such as
municipalities or pension funds, are not allowed to purchase lower quality BBB
rated securities. The market for securities rated A or better is much more
competitive and the company benefits through the lower dividend yield it pays to
investors. The change in market yields from BBB+ to A- is significantly greater
than the change in yields from A- to A. Improved credit ratings reduced the cost
of preferred stock by 49 basis points.

While the cost of debt and preferred stock is largely driven by interest rates, the
cost of common equity is a function of many factors, with interest rates being just
one of the influences.' RAMPP-4 projects only a 20 basis point decline in the cost
of equity for the twenty year planning horizon compared to RAMPP-3. Recent
volatiUty in the price of utility stocks has been extreme. Share prices are down
more than 20% from peak prices a year ago. Based on an environment of stable
and low interest rates and reliance upon historical cost relationships, the
Company projects a 12% cost of equity for the RAMPP-4 horizon.

Capitalization ratios changed slightly since the last least cost plan with the equitv
ra-tio"increasing 1% to 46%. The'capitalization projected foi^RAMPP-4 is based on
the 1993 average capitalization of comparable companies. This methodology is the
same as that used in RAMPP-3. Across the industry utilities are increasing the
amount of common equity in theu- capital structures. Increased risks of
competition and increasing credit standards of the rating agencies contribute to a
need for added equity

Page 21



TfflS PAGE INTENTIONALLY LEFT BLANK

Page 22



Chapter 2:

Inputs

Page 23



EVALUATION OF THE
IPM MODEL

Prepared for.

PacifiCoip

Prepared by:

Resource Management International, Inc.
Unpublished Work © October 1994

Page 24



INTRODUCTION

Resource Management International, Inc. (RMI) performed a focused review of PadfiCorp's
RAMPP-3 Integrated Resource Planning Model (IPM). The focused review concentrated on. (i)
inspecting the IPM model costs and expenses; (ii) evaluating the IPM model and its appUcabiUty
to PadfiCorp's System; (iii) evaluating the level of modeUng accuracy; and (iv) examimng what
should reasonably be expected of an Integrated Resource Planning (IRP) model in utUity decision
making. This Report assumes that the reader has a basic understanding of the IPM model and
attended RAMPP-3 Advisory Group (RAG) technical modeling meetings.

RMI performed this assignment through: (i) inspecting the costs and expenses of the current
model and proposed enhancements; (u) reviewing the IPM documentation; (iu) examining the
model's process of selecting new resources; (iv) inspecting internal and external correspondence
about the IPM model; and (v) conducting interviews and asking questions of PadfiCorp's staff.
RMI's assignment did not involve review of the Demand Side Resource (DSR) module, the
finanaal module or verification of PadfiCorp assumptions, nor did RMI review the computer
code for the IPM model.

IPM is a least-cost planning tool that uses a linear programming approach. The model's
objective hinction minimizes the present value of future capital and operating costs over a
planning horizon and considers the "end effects" covering a 50-year period. The model can select
new resources including demand side and supply suie resources while maintaining the reqmred
reserve margin and determine if non-firan sales and purchases should be made. PadfiCorp
eliminated the energy surplus constraint used in prior RAMPP studies because the IPM model
considers transmission constraints.

RMI's findings, conclusions, and recommendations immediately foUow this Introduction; the
remainder of tMs report is separated into three distinct sections. Section One reviews the IPM
model expenses and discusses the model's documentation and consulting support. Section Two
evaluates the IPM model, its applicabiUty to PadfiCorp's System, and model accuracy. Sectton
Three discusses the use of Integrated Resource Planning models in management decision
making.
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RMI'S RNDINGS CONCLUSIONS AND RECOMMENDATIONS

1.

2.

6.

7.

RMI finds that the costs and expenditures incurred, through July 1994, by PadfiCoq? for
the 1PM model seem reasonable. The modifications made to the IPM model reflect the
customized features necessary to model the diverse PadfiCorp utility system operation
and constraints. PacifiCoq? incorporated known constraints, of a non-economic nature,
into the model.

RMI finds that PacifiCorp staff has been sufficiently trained to operate the model. RMI
is of the opinion that PacifiCorp staff has the full capabiUty and knowledge to make
changes to IPM computer code. However, the Ucensing agreement signed with the
contractor (ICF) precludes PacifiCorp staff from making direct computer code changes.
RMI recommends that PadfiCorp obtain a hard copy of IPM's complete computer
program. It is further recommended that PadfiCorp use an electronic version of the IPM
Reference Manual and supplement it by inserting PacifiCorp's own internal memosand
notes based on issue identification and the knowledge gained from working with the
modeL

IPM is a determinishc model and does not consider probability or uncertainty of events,
except through independent modeling studies. The switch from a stochastic to a
detemimistic opKmization model was made at the request of the RAMPP-3 Advisory
Group (RAG) members. RMI recognizes that PadfiCoip's staff performed an extensive
number of computer studies incorporating a broad range of ftihires and scenarios
throughout the planning horizon. PacifiCorp evaluated uncertainty by making over 155
computer runs using the IPM model and changing assumptions.

RMI has concluded that the IPM input fUe format contains insufficient provisions for
comments and lacks data unit identification. RMI recommends that PadfiCorp staff
clearly document and update the input files so that the source and vintage of the data
being used is readily apparent.

RMI recognizes that PacifiCorp followed the intended approach and appUed the
environmental cost adders according to the Oregon PubUc UtiUty Commission's Order
UM-424 in resource selection and dispatch in IPM. 'The IPM model selected new
resources as if the adders were real, but the financial model operated as if the company
did not have to pay the adder costs."

The selected cases for testing with environmental cost adders are generaUy reasonable.
The analysis could have been improved by selecting a high growth case in order to test
the amount of resource shift in this situation.

RM1 agrees that the primary results of PacifiCorp's environmental adders to the existing
dispatch analysis showed an increase in non-firm purchases and a decrease in non-firm
sales. It was virtually impossible to determine which type of resoiirce (non-fiim hydro
or thermal) is used in the model's non-firm energy transactions. The environmental
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dispatch cases show reduced PadhCorp emissions, but west coast or regional emissions
could increase or decrease.

8. If PadfiCorp used the Multi-Attribute TradeOK (MATO) approach in a wider variety of
resource strategies and a different specification of alternatives for each strategy the results
would have been more informative.

9. PadfiCorp's 1994 and 2003 benchmarking studies compared IPM results to those obtained
from MULTISYM, a system operahons model. These studies demonstrated that there
was not much difference in overall existing base load and new resource generation, total
load requirements and non-firm purchases/sales. The variation between the two models
can be explained as, (i) that IPM dispatches using a load duration curve whUe
MULTISYM dispatches units on an hourly basis, (u) MULTISYM tends to be more
conservative in making non-firan sales.

10. RMI finds that PadfiCorp did sufficient scenario evaluations to demonstrate how the new
resource selections could be impacted by alternative iuhires and resource strategies.

U. RMI concludes that PacifiCorp's use of average water conditions in IPM is a reasonable
approach.

12. RMI finds that PacifiCorp's approach in considering "end effects" is reasonable.

13. The IPM model selected the appropriate resources in the portfoUo sensitivity studies done
by PacifiCorp based on the assumptions used for the resource alternatives. Specifically:

A. PadfiCorp's contract with Southern California Edison Company (Edison) was
modeled as an existing resource in most cases. A sensitivity study was performed
in which the Edison purchase was treated as a potential resource to determine if
it would be selected by the IPM model. In modeling the Edison purchase as a
potential new resoiirce, PacifiCorp assumed that the Levelized Total Cost (LTC)
for the purchase would be approximately 129 mUls/kWh and that it would be
avaUable in 1994. IPM did select the Edison purchase as coming "on-Une" over
a period of 3 years. This selection by the model appears reasonable based on the
potential timing and pricing of alternative peaking resources.

B. In modeling Hermiston as a potential new resource, PacifiCorp assiuned that it
would be available in 1996 and would have a Levelized Total Cost (LTC) of 33.2
mUs/kWh. The results of the Hermiston sensitivity studies show that, based on
LTC; (i) the selection of Hermiston in place of other cogeneration resources in the
OWC and Utah areas (whose LTCs range from 43. 4 nulls to 43. 6 mills/kWh); or
(ii) the selection of Henniston in place of other cogeneration resources in the
OWC area (whose LTCs range from 41. 5 mUls to 43. 6 mffls/kWh) and of OWC
pumped storage (with a LTC of 50.3 nulls/kWh) appeals to be appropriate.
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C. In RMI's opinion, PacifiCorp reasonably evaluated transmission sensitivities by
examining constraints and capacity upgrades, and the effects that such upgrades
would have on resource selection. The information reviewed by RMI shows that
the existing transmission limits on two key paths (Bridger-OWC and Utah-OWC)
were reached during the mid-peak and off-peak load segments diuing all but the
spring season. Increasing the limits of the Bridger-OWC link and the Utah-OWC
link from 1,500 to 1,800 MW and from 90 to 690 MW, respectively, resulted in the
installation of additional new resources in the Utah area.

14. RMI is reasonably convinced that the IPM model will not select a new resource just to
achieve a non-firm energy sale by PadfiCorp and that, from an overall System
perspective, inclusion of non-finn markets is not biasing the RAMPP-3 results.

15. RMI has concluded that results from IPM should be used as one of the inputs in
management's decision process.
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PacifiCorp
Major IPM Modeling Input Assumptions

Coal Prices

Utah Coal Cost $/ton Mine Delivery Total Real
Cost $/ton $1996 Escalation

First Unit (400 MW) $ 17.50 $ 2.50 $ 20.00 2.7%
Next 1,250 MW $ 20.75 $ 2.50 $ 23.25 2.7%
All other MW $ 24. 50 $ 2.50 $ 27. 00 2. 7%

Wyoming Coal Costs $/ton
First Unit $ 4. 50 $ 2.00 $ 6. 50
All other MW $ 4.70 $ 2.00 $ 6. 70

0.4%
0. 4%

Gas Prices

Gas Prices (/mmbtu

Gas Price 140.0

5% Tax & Shrinkage 7.0
Total $1995 147.0
Total $1996 151.9

Real Escalation Rates

Low 0.00%

Medium 2. 11%

High 3. 78%

Gas Transportation
& Storage $1996

e/mmbtu

$/kW

Combined Cycle Simple Cycle
West East West East

46. 50 20. 70 11.40 5.20

$ 21.51 $ 35.91

Non-Firm Market Prices

Non-firm Market Prices

On Peak
Off Peak

mills

19.0
16.0

Real Escalation Rates

Low 0.00%

Medium 1.70%

High 3.02%

Ijli R-4 IPM Inputs Sheetl
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PacifiCorp RAMPP-4

Geo ra hic Areas and Transfer Ca abilities MW

1500

1500
owe

(D
(3)

f
602 [ 525

^
(2)

BRI

350
sy^-^er aaEEe&'SKsa

0

Transfer Capabilities (MW) are Pacificorp's mter-regional winter transfer
capabilities utilized for RAMPP-4 Studies.

(1) 602 MW modeled as 260MW off-peak capability in selected studies.
(2) Subject to change depending on final Non-Federal-Participation allocation

or long term contract discussions.

(3) Subject to change depending on final South to North Pacific Intertie rating.
(4) In studies the combined flow of the UTA to BRI and the UTA to OWC paths

is limited to the capability of the UTA to BRI path.
(5) In studies the combined How of the BRI to UTA and the BRI to OWC paths

is limited to the capability of the BRI to OWC path.
rsh GL-D^raphit-Arc.isand Tr.instcr Cipabilitie 9/5/95 3:U5pm
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PacifiCorp RAMPF^t

Medium-Low Load Forecast

by Geographic Area
(consistent with areas used in the IPM niodel)

Year

Winter

owe
Summer Ener Winter

Utah
Summer Ener Winter

W omin

Summer Ener

>TJ
EU

OQ
(D

OJ

1996
1997

1998
1999
2000
2001
21X12
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

3804
3859
3889
3930
3986

4043
4097
4159
4219
4269
4317
4379
4442
4498
4556
4615
4674

4726
4779
4832

2943
2950

2972
2974
3085
3089
3144
3181
3266
3262
3269
3311
3439
3406
3482
3527
3618
3630
3643
3656

2327
2353
2371

2396
2438
2465
2498
2535
2580
2603
2632
2670
2716
2741
2777

2813
2858
2881
2904
2927

2440
2446
2466
2484
2512
2540
2579
2624
2670
2703
2738
2778
2822
2858
Z896
2934
2967
2994
3022
3050

3037
3125
3152

3199
3218
3257
3307
3365
3421
3468
3530
3580
3606
3683
3708
3754
3779
3827
3876
3925

1981
1977
1991
2005
2032

2055
2080
2116
2159
2180
2207
2239
2280
2304
2334
2364
2396
2412
2427
2442

939
837
812
822
835
853
871
890
911
923
938
951
970
983
997
1009
1019
1028

1038
1047

912
752
761
785
787
798
821
839
850
867
904
914
898
947
936
946
966
969
973
976

834
738
715
724
738

751
767

784
805
813

827
838
858
867
878
889
901
907
912
917

R4-T Medium-Low Geographic 11/1/95 3:58 PM



PacifiCorp
RAMPP-4

1994 Actual Sales & 1995 Estimated Sales

*Tf
(U

00
(D

LJi
N3

Year

1994

1995

Oregon Washington Montana California E. Wyoming S. Idaho
13137073

13610913
3717372

3895143
775342

796455
763609

761911
5645233

5830117
2961278

3070879

W. Wyoming

2020093

1518231

Utah

14437687

15219081

Pacificorp

43459681
44704725

R4-T 94 Actual 95 EsHmated
11, 2/95 2:20 PM
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PacifiCurp
RAMPP-4

Tl
p

era
fl>

UJ
4>

Year

1996

1997
1998
1999

2000

200)
2002

2003
2004

2005

2006
2007

2008

2009
2010
201)

2012
2013
2014

2015

Washin ton

RAMPP-4 Forecasts
RAMPP IV Medium Sales Forecast Me awatt Hours

Montana California Eastern Southern

13. 382, 307

13.659, 796
13. 862, 897

14, 115, 102
14, 430, 326

14, 749, 212

15. 059, 396

15.406, 263

15, 753, 089

16.054, 166

16. 346, 117

16. 705,934

17, 079, 773
17, 395, 428

17, 718, 212

16. 045, 811

18, 372, 448

18. 666, 685

18,965.634

19.269, 371

4,042. 573
4, 148, 197
4. 221, 444

4, 312, 240
4, 412, 033
4, 519, 375

4. 625, 987
-», 738. 514

4, 850, 301

4, 953, 257
5. 053, 965

5. 161,864

5, 275, 471

5, 378, 540

5, 480, 788

5, 583, 173

5, 679,677
5, 769, 416

5. 860, 573

5, 953, 170

815,098

836, 629

849, 223

863. 247

881, 132

897.906

914. 948

933, 807

953, 562
972, 896
992, 790

1, 015. 389

1, 039, 725
1, 061, 196
1, 082. 709

1, 104, 863

1, 127. 956
1, 150, 655
1, 173, 811
1, 197, 433

781, 218
796, 368

811, 023
829, 027
852, 113
876. 041
900, 719

927, 733
955, 194
981, 735

1, 008, 3)7
1, 039, 174
1, 072, 194
1, 099, 880
1, 127, 430
1, 155, 503
1, 185, 158
1, 214, 070
1.243,687

1,274, 027

Wvomjng

5, 816, 642
5. 859. 050

5, 980, 019
6, 088, 482
6, 219, 229
6,379, 791
6,551, 536
6,726, 317
6,914,604
7,040, 818
7, 192, 290
7, 325, 335
7, 508.685
7,650, 441
7, 792, 789
7, 927, 598
8,054,425
8, 166, 915
8,280, 977
8, 396, 631

Idaho

2. 958, 144
2, 985, 841
3, 005, 268

3. 036, 967
3, 079, 720
3, 131, 756
3, 189,642
3.262. 021

3. 333, 964

3.382, 4)6

3, 423. 630
3,474, 926

3. 528, 004

3, 571, 454
3,6)6, 945

3,663. 875

3,701, 7<0
3. 729. 657

3, 757, 815
3,786, 186

Western

W omin

1, 318, 997
), 06), 544

906, 011
789, 625
780, 000
770, 000
760.000

750, 000
760, 000

770, 000
780, 000
790. 000

800, 000

810, 000

820,000

830.000

840,000

850.000

860,000

870.000

Utah

15, 231, 223
15, 835, 371
16, 310, 997
16, 750. 344
17, 175. 004
17, 572, 763
17, 989. 7'16
18. 444, 348

18. 909, 509

19, 294, 488
19, 679, 262
20, 104, 952

20, 592. 262
21, 033, 024
21,488, 266
21, 944. 145

22, 359, 834
22, 737, 880

23, 122. 318

23, 513, 255

PadfiCor

44, 346, 202

45, 182. 796
45. 946, 882

46. 785, 034
47, 829. 557
48,896,844

49. 991, 974

51, 189.003

52, 430. 223

53. -t49. 776

54, 476, 37)
55, 617, 574

56, 896, 114

57. 999. 963

59. 127. 139
60.254.968

6f. 321. 20B

62.285,276

63.264, 814

64.260,073



PacifiCorp

RAMPP-4 Forecasts

RAMPP-4

RAMPP IV Medium Hi h Sales Forecast Me awatt Hours

hd

 

GR
(D

LJ
Ln

Year

1996

1997

1998
1999
2000

2001
2002
2003

2004

2005
2006

2007

2008

2009

2010

2011
2012
2013

2014
2015

Oreaon

14, 177, 99)

14. 630, 100

15. 014, 474
15, 454, 250
15, 967, 784

16, 491, 437

17, 011. 425
17, 582, 533
18, 152, 034
18, 674, 848

19, 191. 669

19, 795. 464

20.399.089

20. 912, 724

21.424.686

21, 937. 235

22, 444, 835

22.910.788

23. 386,414

23, 871, 914

Washjn ton

4. 173, 960

4. 315, 181
4, 416, 182
4. 538. 985

4, 673, 178
4. 816, 883

4, 961, 603
5, 114, 392
5.264. 911

5.406, 798

5. 547, 264
5.696, 972
5, 853, 398

5.998.601

6, 143.6)9

6. 289, 575

6.429, 550

6, 562, 101

6.697. 385

6. 835, 457

Montana

851. 604

882.686

904, 616
928, 257
956, 279

983. 347

1. 010, 938

1, 040. 755

1, 071, 448

1, 101. 888

1. 133, 125

1, 167, 599

1. 204, 299

1, 237, 992

1. 271, 945

1, 306, 846
1, 343, 019
1. 378, 936

1, 415, 814

1, 453, 677

California

832. 097

857, 855
881, 893
908, 800
940, 755
973, 370

1,006,691
1, 042, 527
1. 077, 222
1. 110, 983

1. 144.897

1, 183,606

1, 224, 927

1, 261, 220
1.298,069

1, 336, 024
1. 376, 151
1. 415. 784

1. 456. 558

1, 498, 507

Eastern

Wyoming

6,204, 149
6, 342, 703
6, 483, 281
6, 615, 239
6, 772, 182
6, 961, 394
7, 164, 037
7, 371, 806
7,594, 440
7,753. 195
7.938, 175

8, 106, 046
8,327, 171
8.506, 575

8,687, 904

8,862, 570
9,029, 126

9, 181, 107
9. 335. 646

9, 492, 786

Southern

Idaho

3,031, 607
3.081, 580

3, 123, 023
3, 179. 170
3,248, 193
3, 328, 360
3, 416, 216
3, 521, 136
3.626. 081

3,707. 479
3.782, 667

3,870, 422
3, 96), 777
4. 044, 248

4.130,690

4,220, 469
4.301, 714
4.373,535

4.446, 555

4,520, 794

Western

Wvomina

1. 433, 655

1, 415, 695
1, 454, 547
1, 476, 684
1, 500, 844
1. 529, 545
1, 557, 693
1, 583, 094
1. 609. 508

1.622, 826

1.641. 217

1, 652, 008

1, 672. 238

1. 682, 720

1.692,466

1,699,922
1. 705, 684

1.708,390

1, 711, 101
1, 713, 816

Utah

15. 848,440

16, 645, 100
17, 306, 997
17, 935, 007
18, 553, 797
19, 155. 911
19, 782, 835
20, 459, 694
21, 157. 824
21, 772, 042
22, 390, 752
23, 063, 696

23, 777, 524
24, 445, 886

25, 139, 142

25, 840, 915
26. 501,625

27, 124, 003

27, 760, 997

28.412, 951

PacifiCof

46, 553, 503

'18. 170, 900

49, 585, 013
51, 036, 392
52. 613, 0)2

54, 240, 247
55, 911.437

57, 715, 937
59. 553, 468

61. 150,059

62. 769,766

64, 535, 813

66, 420. 423

68. 089,965

69, 788. 521

71, 493. 556

73. 131, 704

74. 654, 644

76. 210, 470
77, 799, 903



<t PACIFlCORP
Steam Turbine Upgrades

RAMPP-4

PacifiCoTp is continuing to review opportunities to maximize the reum of the Company's
assets- 0"e °PPOITuIuty are design improvements developed over the last few year for steam
turbine blades. Advanced computer-assisted engineering and more sophisticated
manufacuring techniques have improved the efficiency of urbine blades. Steam urbine
manufacturers are recognizing the potential to retrofit new blades into existing steam urbines
to both increase capacity and reduce heat rate.

The steam urbine upgrades currently planned for the PacifiCorp system consist of two
primary items. The Hunter 3 boiler will be upgraded to perforai at its original design
condition. Additional improvements to the steam urbine will allow a capacity increase. The
goal is to increase net output from the Hunter 3 unit by 70 MW. The second effon will be~
to retrofit the GE steam turbines in the system with new Advanced Aero steam turbine blade
designs. Approximately 79. 4 MW of additional capacity can be obtained through these'
retrofits.

Hunter 3

The Hunter 3 boiler was purchased to operate at a maximum rate of 3, 341, 000 Ib
steam/hour. Operating at steam producuon levels close to this design rate in the mid 1980's
^s-uhe^_m. _SIIb^ual damaSe to the Iiu"ter 3 boiler. Boiler steam output was reduced by"
approximately 10% to avoid a repeat of the problems experienced. Subsequent litigation'
agamst the boUer manufacurer resulted in damage awards to PacifiCoip. Negotiauons with
tfie boiler manufacturer have identified modifications to the boiler to restore the origiml
design capacity. These modifications would be implemented as a pan of the litigation
settlement. Modifications center on the replacement of portions of Ae superheat ubes and
the installation of rotating classifiers in place of the existing stationary classifiers on the
boiler pulverizers.

In anticipation of the boiler improvements the steam turbine manufacurer (GE) was
contacted about potential steam turbine modifications to better utUize the restored steam How.
Because the higher steam How can occur at pressures approximately 5% higher than the
normal design pressure of 2400 psig, after the proposed modifications, overpressure
operation can be conducted in the fuure. The steam urbine can operate more efficiently at
these higher pressures if the diaphragms and nozzle blocks are redesigned. GE
recommended that not only the urbine clearances be redesigned but that the mrbine blades in
the High Pressure (HP) and Intermediate Pressure (IP) sections of the boiler should be
replaced with their Advanced Aero package.

The Advanced Aero mrbine blade package consists of urbine blades which have been
designed with new computer modeling techniques to allow the blades to focus more of the
steam into the center of the subsequent blades therefore increasing efficiency by reducing
steam loss at the edees of the blades. The redesigned blades also" have a secondary benefit in
that the redesigned first stage, combined with improved blade coatings, will reduce Solid
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Steam Turbine Upgrades
RAMPP^t
Page 2

Panicle Erosion (SPE) of the urbine blades allowing design conditions to be mainuined for
longer periods of time.

The Advanced Aero design concept can improve capacity by as much as 2% and improve
urbine cycle heat rate by a minimum of 1. 5%. For the Hunter 3 turbine the Advanced Aero
portion of the capacity increase is approximately 12 MW and the overall heat rate
improvement is about 200 Bu/kWh. The restoration of the steam flow combined with
turbine nozzle block additions will add another 38 MW with oveipressure operation
increasing output by 20 MW. Overall the cost to provide this added capacity will be
approximately $210/kW in 1996 dollars.

Other GE team Turbines

As a result of the discussions concerning Hunter 3, GE was asked to provide information on
the potential advantages of retrofitting the Advanced Aero design steam turbine blades on
other large GE steam turbines in PacifiCoq)'s system. Table 3-12 identifies the units
planned for upgrade and the capacities before and after modifications. The projected average
net unit heat rate improvement for each unit are also indicated. Each unit is planned for its
upgrade during the next regularly scheduled unit overhaul as indicated.

The cost effectiveness of the upgrades will vary from unit to unit because the cost of the
turbine blade package is similar yet the units have different capacities . Generator capacity,
transformer capacity, and transmission availability all wUl go into the final unplementation
decision. Despite the cost of the urbme upgrade approaching $400 to $600/kW in some
cases, economic analysis still favors the upgrade since the proposed capacity and energy are
obtained at no, or very little, fuel expense. Each unit must be evaluated separately to
determine the ultimate feasibility of upgrading the steam urbine.

Other steam urbine manufacurers are looking into the modification of steam turbines with
similar advanced designs. Some turbine manufacurer's are marketing replacement
components for competitor's machines as well as their own. Upgrading components in die
existing steam plants will continue to be a potential source of increased generation capacity.
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PacifiCorp RAMP1M

GE TURBINE UPGRADES

TABLE 3-12

hd
p

OQ
fD

u

00

Unit

Dave Johnson #4

Jiin Briciger #1

Jim Bridger #2

Jim Bridger #3

Jim Bridger #4

Wyodak

Cholla #4

Hunter #3

Huntington -#1

Huntington #2

Net

RAMPP-3 Capacity
MW

(PacifiCorp Only)

330.0

346.8

346.8

346.8

346.8

256.0

390.0

395.0

420.0

425.0

Net Proposed
RAMPP-4 Capacity

MW

(PacifiCorp Only)

338.0

354.8

354.8

354.8

354.8

262.4

401.0

465.0

432.0

435.0

MW h^crease

from

Turbine Upgrades

8.0

8.0

8.0

8.0

8.0

6.4

11.0

70.0

12.0

10.0

1996

$/kW for

Turbine Upgrade

$613

$367

$367

$367

$367

$613

$450

$210

$412

$396

Year of

Turbine Upgrade

1999

1999

1998

1997

2000

1999

1997

1997

1997

2001

Total 3,603.2 3,752.6 149.4 $49,125,200

Notes:

Hunter 3 upgrades include the capacity addition f^rom o\'erprt'ysurL' npt 'rdtii. in

Acre Turbine iip^FtidfS are expected tn imprt)\'e turbin*:' cycli. - lu'flt rate by 1. 5";i t'xcept for I funlington 1 whicli is 1. 7";>

l|h N.1. 11 Tiirl'inf Lppi. Klii I'l. liuinf



RAMPP-4 Generation Resource Options

November 1994

The generation resource option list from RAMPP-3 has been updated to reflect new
infonnation and 1996 costs. The generation resource option list is shown on the attached
Table. Information is given concerning unit size, the available MW capacity of each resource,
project lead time, capacity factor, 1996 overnight capital costs (including all Owners and
AFUDC expense but not including transmission or substation costs), and O&M estimates.
Infonnation on expected full load emissions for each option are also given.

The following items represent the principal changes between the RAMPP-3 data and this new
RAMPP-4 data base.

1. Costs have been updated to 1/1/96 values. In most cases an escalation rate of 3.3%
was used.

2. Selective Catalytic Reduction (SCR) has been added to the Pulverized Coal (PC) cost
estimates for NOx control. SCR uses a catalyst combined with anunonia injection to
conven NOx to nitrogen and water. While SCR has been used on Japanese and
German power plants for the last ten years it is only in the last year that SCR is being
incorporated into new power plants being built in the United States. There is an
increasing possibility that SCR will be required as Best Available Control Technology
(BACT) for NOx for future coal-fired steam plants.

3. Fluidized-bed Coal has not been mcluded as an option. It is felt that the environmental
performance of PC/SCR combined with the lower estimated cost of PC/SCR makes this
technology a preferred option for coal-fired generation. Fluidized-bed boilers
(atmospheric) are considered an equipment option for a conventional steam plant and
may have some site-specific reasons for selection but does not represent a significant
enough change from PC/SCR to warrant separate consideration.

4. An option to repower the existing gas-fired steam units at the Gadsby Plant has been
added. Repowering would consist of adding to each existing unit an advanced gas
turbine along with a Heat Recovery Steam Generator (HRSG) to take the gas turbine
exhaust and generate steam for use in the existing steam turbines. This concept would
more than double the capacity of each unit while improving the eEBciency of the units
by about 50%, while reducing emissions. This modification to the Gadsby Plant would
effectively convert the existing steam units to a combined cycle facility. Costs are
presented for both the incremental capacity (and incremental fuel, O&M) and for the
non-incremental costs which represent the full Plant performance after repowering.
Additional information on Gadsby Repowering is attached.

5. A Compressed Air Energy Storage (CAES) plant was included for consideration. Such
a plant would compress air into a natural cavern using the compressor on a gas turbine

Page 39



RAMPP-4 Generation Resource Options
November 1994

Page 2

using off-peak coal energy and then use the energy on-peak by firing natural gas. Such
a system has been installed in Germany and Alabama and developers are pursuing such
options in the West. The costs used reflect one such proposal in Arizona. Additional
information on the CAES technology is attached.

The wind projections reflect the expected costs from the Columbia Hills and Foote
Creek developments in the OWC and Wyoming regions, respectively. Lead times in
these two areas for future wind generation is one to two years since a significant
amount of pennining and development has already occurred. Development of wind in
Utah can be expected to take longer.

Only large simple cycle combustion turbine costs have been included. Smaller
combustion turbines, in the 85-100 MW size range, are more costly than the larger
advanced machines and would not be selected by the model. Costs for the simple cycle
machines represent the average of an initial unit and an extension unit. It is believed
that a two unit simple cycle gas turbine plant would most likely be built in any one
location. Because of the low capacity factor of a simple cycle gas turbine peaking
facility, emissions are assumed to be controlled to 25 ppm without the use of SCR.

8.

9.

10.

Large combined cycle facilities are represented by an "F" type technology single gas
turbine facility. Each such unit is considered a separate resource and the cost estunates
assume a one unit plant. It is assumed that SCR will be required to permit a combined
cycle plant.

Integrated Gasifier Combined Cycle (IGCC) plants have been included because of their
supenor environmental characteristics and the increasingly commercial status of the
technology. It may not be possible to permit a coal facility with emissions greater than
an IGCC plant therefore the cost of IGCC may represent BACT for coal generation.

Operating and maintenance costs were updated to reflect the latest information
especially in regard to gasification and pulverized coal units with SCR.

Detailed cost estimating sheets for each of the major fossil fuel technologies were prepared and
are attached. These estimates assumed that a facility would be started in 1996 with escalation
of 3.3% per year and a cash flow as indicated. Costs are presented as overnight construction
costs in 1996 with AFUDC included in real (non-escalated dollars). These spreadsheets
assume that all PacifiCorp Indirect costs are included in the PacifiCoip Indirect cost
component. PacifiCoip Indirect's include non-engineering PacifiCorp personnel, A&G
expense, working capital, stanup, and other Owner indirects as required.
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RAMPP-4 Generation Resource Options
November 1994

Page 3

Heat rates are assumed to be average annual estimates not full load design. Approximately 5%
has been added to the design values to reflect startups, shutdowns, and partial load operation
for the fossil technologies.

The attached list does not include potential additional capacity as may be obtained from
efficiency and capacity improvements to the coal-fired generation already in operation by
PacifiCorp.
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RAMPP-4 GENERATION RESOURCE OPTIONS
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GADSBY REPO^'ERING

Currently the Gadsby Plant consists of three steam boiler/steam turbine units. Unit 1 is rated
at approximately 66 MW, Unit 2 is rated at approximately 75 MW, and Unit 3 is rated at
approximately 105 MW. Originally these units, except Unit 1, could nm on oil, gas, or coal.
Environmental regulations, have limited operation to natural gas. Units 1 and 2 are just
coropleting startup from being inactive since 1985. It is anticipated that the average annual
heat rate on Unit 1 will be about 12,320 Btu/kWh, the heat rate on Unit 2 about 11,330
Btu/kWh, and the heat rate on Unit 3 about 10,946 Btu/kWh. Projected capacity factors, based
on current natural gas prices and heat rates will be about 35 to 50%.

The repowering concept would conven these units into combined cycle plants. A combustion
turbine would be installed for each Unit. The primary consideration is not to exceed the steam
turbine exhaust flow into the condenser since, in most instances, it is expected to remove the
feedwater heaters from service. Utilizing "F" type gas turbine technology, it is expected that
the gas turbine capacity at 100 F ambient temperature and 4200 feet elevation will range from
125 MW to 128 MW. For Units 1 and 2 this will allow for a nice matchup with the existing
steam turbines. At site rating conditions, between 58 and 65 MW of steam turbine will be
utilized. During cooler ambient temperature conditions, the capacity of the gas turbines will be
higher and a greater percentage of the existing steam turbines can be realized.

Unit 3's steam turbine is oversized for the a single "F" type gas turbine. A number of
possibilies exist for Unit 3. A single gas turbine can be used and the steam turbine derated to
about 68 MW with the possibility for duct firing added to increase the steam flow and utilize
more of the steam turbine if needed. One disadvantage of this approach is that the steam
turbine exhaust flow is exceeded with duct firing. Alternately two smaller gas turbines could
be installed to more fully utilize the steam turbine capacity. Again the possibility exists that
the higher steam flow with feedwater extraction would create a bonleneck into the condenser.
Another possibility would be to apply an advanced "G" type combustion turbine such as
recently announced by Westinghouse. Since this machine is so new, and no information has
been received on this machine, it has not been included.

The footprint for installation of such a gas turbine/HRSG (Heat Recovery Steam Generator)
would be close to the layout of a GE 7F machine. The first machine would be built for Unit 1
and would be located in the old coal yard. Steam and condensate would be transponed over
the main railroad track to the turbine building. After installation of the gas turbine the new
steam piping would be connected on an outage. After startup of the new combined cycle
arrangement, the Unit 1 boiler would be demolished along with the Unit 1 stack The Unit 2
gas turbine could then be built on the site of the old Unit 1 boiler and stack. Subsequent
installation of the new Unit 3 gas turbine would occur over the demolished Unit 2 boiler and
stack. Final demolition of the Unit 3 boiler and stack would complete the project.

Natural gas would be used as the primary fuel with fuel oil available as a backup. The
existing oil tanks could be refurbished to provide emergency backup. A new gas line would
be required capable of delivering 120 million standard cubic feet per day of natural gas.
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Gadsby Repowering
Page 2

A principal advantage to converting Gadsby to combined cycle operation is the reduction in
emissions associated with using a different technology to bum natural gas. Currently gas is
burned in a boiler using low-NOx burners. Even with this state-of-the-art system, NOx
emissions are still at the 100 ppm level. Buniing natural gas in a combustion turbine utilizing
low-NOx burners and SCR (Selective Catalytic Conveners) would reduce emissions to BACT
levels. Sulfur dioxide and paniculate would increase in proponion to the natural gas being
burned while CO; would increase because more fuel is being burned but, due to the efficiency
increase of the combined cycle arrangement, the CO, emitted per MW generated would be
considerably less than current operation. Enclosed is a Figure which represents the expected
emissions from a repowered Gadsby Plant compared to the current Salt Lake County State
Implementation Plan (SIP) which is representative of the current emission limits.
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NEW FIRM PURCHASE AND SALE CONTRACTS

P37 BPA SPRING EXCHANGE tP)
^l.is- ̂ nt^a,c.t pr.°v^sion be,(iame effective June 1, 1994 and shall continue through
May 31, 2014. At Bonneyille's option and notification to PacifiCorp by February 15 of
each_calendar year, PacifiCorp will deliver up to 50,000 MWh to Bonneville at'the
Hot Springs Substation durmg off-peak hours at a rate not to exceed 200 MW per
hour during the month of March. Bonneville will return the same amount of
energy delivered in March m uniform amounts during the all the off-peak hours of
the following June I through July 15 period. Unless otherwise agreed,'deliveries'to"
PacifiCorp are to be made at Bonneville's points of delivery to PacifiCorp under the
RESTATED SURPLUS FIRM CAPACITY SALE AGREEMENT.

There are no charges by either party to the other for these transactions.

P38 BPA SUMMER EXCHANGE (P)
^-is- ̂ nt^a,c-t Provisionbecame effective June 1 1994 and shall continue through
Dla-y-31-'., ?014'.,, one ̂ eek^ior to the months of June and July in each calendar year,
Bonneville will give PacifiCorp notice of the amoimts of energy to be stored for the
following monA. PacifiCorp is not required to accept in excess of 100,000 MWi per
month and Bonneville may not deliver less than 25,000 MWh per month for
storage. The amount of energy to be delivered to PacifiCorp fo/storage in each
month will be delivered uniformly during all hours of that month. The energy
delivered to PacifiCorp in each June and July will be returned to Bormeville m'the
following September, October and November of the same calendar year. The total
amount of energy stored by PacifiCorp will be rehimed in three equal amoimts"
during each of those months spread uniformly over each of the hours of such
month. Unless otherwise agreed, deliveries to PacifiCorp are to be made at
Bonneville's points of delivery to PacifiCorp under the RESTATED SURPLUS FIRM
CAPACmr SALE AGREEMENT and returns to Bonneville will be made at the Hot
Springs or Summer Lake Substations.

There are no charges by either party to the other for these transactions.
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P39 TWWP SEASONAL EXCHANGE (Pl
This contract provision became effective lune 16, 1994 and will continue through
March 31, 2009. As determined by PacifiCorp, The Washington Water Power
Company ("TWWP") will furnish up to 50 MW to PacifiCorp at the Hot Springs
Substation during the period June 16 through September 15 of each calendar year. If
PacifiCorp cannot accept all of the capacity to be furnished, the balance will be
furnished to PacifiCorp at the Mid-Columbia projects. Energy associated with this
capacity may not exceed a load factor of 50% and may not total more than 27, 600
MWh. During the period of December 1 through the last day of February of the
following calendar year, PacifiCorp will furnish up to 50 MW to TWWP at the Hot
Springs Substation. If PacifiCorp cannot deliver all of the capacity to be furnished,
the balance will be furnished to TWWP at the Mid-Columbia projects. Energy
associated with this capacity may not exceed a load factor of 50% and may not total
more than 27, 600 MWh.

Any differences between the amounts of energy delivered to PacifiCorp during a
June 16 through September 15 period and the amounts of energy delivered to
TWWP during the next following December 1 through last day of February period
will be delivered by the party receiving the higher amount of energy to the other
party in equal amounts during all hours of the next following month of March.

There are no charges by either party to the other for these transactions.

P40 TWWP SUMMER PURCHASE
This contract provision became effective June 16, 1994 and will continue through
September 15, 2003. During the Jime 16 through September 15 period of each
calendar year, TWWP will furnish 100 MW in 1994 and 1995 and 150 MW for the
years 1996 through 2003 to PacifiCorp at the Hot Springs Substation. If PacifiCorp
cannot accept all of the capacity to be furnished, the balance will be himished to
PacifiCorp at the Mid-Columbia projects. Energy associated with this capacity may
neither exceed a load factor of 70% nor be less than a load factor of 10% (energy for
partial months to be prorated per the number of hours in that month).

CLAKK PUD INTERIM SALE

Between August 1, 1995 and July 31, 1998, unless dark PUD elects to terminate this
agreement upon the commercial operation date of its combustion turbine project,
PacifiCorp will deliver 100 MW of Base Capacity at a load factor of 100%. Energy will
be delivered to Bonneville at the Troutdale Substation for delivery to dark PUD

points of delivery by separate contract with Bonneville. (Note: dark PUD has
indicated it will not exercise its option for Winter Capacity.)
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CLARK PUD STORAGE AND INTEGRATION SERVICES
Service to dark PUD will commence upon the commercial operation date of dark
PUD's combustion turbine project and continue through the tenth anniversary of
that date. PacifiCorp's services to dark PUD will include dispatching, storage,
marketing, spinning reserves, load factoring, and load following. Because of the
complexity of the services provided, they have not been included in the RAMPP
modeling.

WOEC FULL REQUIREMENTS SERVICE

Commencing on a date to be determined by WOEC, but no earlier than July 1, 1995,
PacifiCorp will supply all of WOEC's capacity and energy requirements for an initial
three year period at prices as stated in the agreement. Upon agreement of the parties
upon pricing in any subsequent periods, this contract could be extended to no later
than September 30, 1995. Deliveries to WOEC will be made, or caused to be made, to
WOEC's existing delivery points form PacifiCorp's system.

OF REDOING PSA

Between Jime 1, 1994 and May 31, 2014, PacifiCoq; wUl supply 50 MW of Firm
Capacity to Redding at COB on the AC Intertie. Firm Energy associated with Firm
Capacity will be purchased by Redding at a minimum load factor of 70% and a
maximum load factor of 85% each month.

Prices for Firm Capacity and Firm Energy are fixed in the initial years of the contract
and then convert to a Resource Pool pricing methodology for the remaining term of
the agreement.
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RAMPP-4 DSR Development

RAMPP-4 DSR Modeling Goal:
Use IPM to optimize annual penetration rates for programs- especially retrofit
programs.
(Our objective for lostopportunily resources has been to capture all cost-effective resources)

Previously Planned Approach:
Use IPM model to optiinize annual program penetration rates using annual
minimiim and maximum DSR percentages and the unconstrained resource
poteutial for each program. The minimum and maximum DSR percentage
were intended to act as boundaries on the program resource.

Problem with the Planned Approach:
After testing the above approach, we learned that cuirent IPM model
stmcture can not optimize a"""al penetration rates for a given program. IPM
model chose either zero or 100 percent of the program. The model did not
ramp-up the penetration rate for the program. The model can delay the
acquision start-up, but does not ramp-up.

Solutions Investigated:
1) Change IPM code so that it could optimize annual penetration rates.
This option requires substantial code change. It would delay RAMPP-4 time table.

2) Approximate optimizarion of penetration rates by giving IPM supply
curves for each DSR resource option.

The Proposed Approach:
1) Disaggregate technical potential options (the supply curves) into mutually
exclusive incremental resource bundles. Each bundle would be characterized

by a MWH potential and an average levelized cost.

2) Apply the percentage for each bundle of technical potential to market
resource potential (prorate market potential by bundle). Calculate program
cost for each market potential bundle

3) Specify an initial penetration rate for market potential
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PacifiCorp
RAMPP-4 DSM Technical Analysis Process
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DSM analysis process consisted of the following steps:

1: Estimating cost and savings for each market sector
2: Establishing the resource bundles
3: Screening each resource bundle
4: Estimating size of market for each market sector
5: Estimating initial penetration rates for each market sector
6: Estimating size and cost of each resource bundle for input toIPM
7: Adjusting the cost thresholds and penetration rates based on IPM results

The following tables show penetration rates, program costs, IPM selected resource bundles. Level of DSM selected
under various key assumptions and the state by state acquisition targets.

More detailed information is available in the DSM Technical Appendix in an Excel 5.0 format. It can be obtained
by contacting Julie Alonso at 503-464-5620.



Table 1
Market Penetration Rates

hid
pl

OQ
ft

1996

75%
4%
4%
2%

MARKET

Commercial New Construction
Commercial Retrofit
Industrial
Irrigation

Residential Programs- Existing Stock
Compact fluorescent & water saving measures

Residential Programs- New & Replacement
Res. appliance-New- CFL & water saving measures
Res. appliance- SERP .
Res. appliance-H axis Washers .

. Percent of annual replacement. Includes stock replacement and new additions.

4%

30%
5%
1%

1997

85%
4%
4%
2%

4%

40%
6%
2%

1998

85%
4%
4%
2%

4%

50%
6%
3%

2000

85%
4%
4%
2%

4%

75%
7%
5%

2005

85%
4%
4%
2%

4%

75%
10%
10%

2010

85%
4%
4%
2%

4%

75%
12%
15%

2016

85%
4%
4%
2%

')%

75%
15%
21%



Table 2
Program Cost by Resource Bundle

Residential Existing Appliance Market
Bundle 1 - Water savings measures
Bundle 2- Compact FL measure

Admin. Total

Cost l«vlfz«d Rwource Program
MitlsWwh Cost LIFE

Gross -vings Mftlt/kwh Ywn

8 -15
3 16

Initial Cost

Cost

$/mwh

15
7

PV 50 yr.

Cycle

$/mwh

IPM Input

-156
93

Residential weathertzation Market
Home comfort (Bundle 1)
low income + bidding (Bundle 2)
SGC retro (Bundle 3)

Residential New Construction Market

Residential New Appliance Market
Water saving and CFL measures
SERP refrigerators
Horizontal Axis Washing machine

Commercial New Construction Market
FINANSWER. 40 mill cut off
EF 12, 000-35 mill cut off

Commercial Retroftt market
Bundle 1, 0-25 cut off
Bundle 2, 25-27
Bundle 3, 27-29
Bundle 4. 29-40

Industrial Market
Bundle 1. 13 mil] cut off
Bundle 2, 21 mill cut off
Bundle 3, 23 mill cut off
Bundle 4, 27 mill cutoff

IRRIGATION
Residential Water heater Load Control

7

10
15

83
51
S3

22

. 16
7

. 107

25
25

25
30
31
39

13
21
24
25

38
9

23
19
23

45

15
19
12

30
30

30
30
30
30

15
15
15
15

15
20

1102
611
700

388

-163
80

-942

371
380

382
459
474
593

138
212
245
261

386
289

1451
883
922

388

0

116
0

427
436

439
527
545
682

238
367
424
451

597
289
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Table 3
IPM model selected resource bundles

Timing of DSM Acquisition - Case with 15% Credit for DSM
Program Description

01^:OM. FNSWR. OWC
S2-COW. FNSWR. UT
03-COM. FNSWR-WY
04-COM 12000-OWC
05-COM12000. UT
ae-covi 12000 -WY
a7-COM RTRO-B1-OWC
08^:OM RTRO-B1-UT
09-COM RTRO-B1-WY
W-COW RTRO-B243WC
11-COMRTRO-B2. UT
12-COM RTRO-B2-WY
13 COM RTRO.B3-OWC
14-COM RTRO. B3. UT
15^;OMRTRO. B3-WY
16-COM RTRO. B4-OWC
17^:OM RTRO-B4-UT
1S-COM RTRO.B4WY
194ND.B1^1WC
20-IND. B1-UT
214ND. B1WY
214ND-B2-OWC
23-IND. B2. UT
24-IND.B2WY
25-IND. B30WC
ZS^ND. BS-UT
27-IND. B3-WY
2SWD-B4-OWC
29^ND. B4-UT
30^ND.B4-WY .
314RRIGATION-OWC
32-IRRIGATION-UT
33-SGCENTS^)WC
34-SGCENTS. UT
35-SGCENTS. WY
36-RES. WX-BI^IWC
37. RES. WX.B1. UT
38-RES. WX=B2. 0WC
39-RES. WX.B2-UT
40.RES. WX:B3-OWC

1.RES. WX. B3. UT
42-AP. RTRO-B10WC
43-AP. RTRO. B1-UT
44^>P. RTRO-B1-WY
45-AP.RTRO.B2-OWC
46^P. RTRO-B2-UT
47-AP. RTRO. B2-WY
48-AP.New-BI-OWC
49-AP.New.B1.UT
50-AP. New-B1.WY
51^P. New. B2^)WC
52-AP. New-B2. UT
53^P. New.B2-WY
54-AP. New-B3.0WC
55-AP. New-B3.UT
S6-AP. New-B3.WY
57-WH LD CTRL-OVUC

1996

100
100
100
100
100
100
100
100
100
100
0

0

0

100
100
0

0

0

100
100
100
100
100
100
100
100
100
100
100
100
100
0

100
0

0

0

0

0

0

0

0

100

100
100
100
100
100

100
100

100
100
100
100

100
100

100

0

1997

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

c

0

0

1998

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

100

100
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1999

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

100
0

n

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2000

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

100
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2001

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

100
0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

D

0

0
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Table 4
IPM model selected resource bundles
MWa - Case with 15% Credit for DSR

Description 1996 1997 1998 2000 2005 2011 2015

01-COM. FNSWR-OWC
02-COM. FNSWR. UT

030M. FNSWR- WY

04-COM 12000 -OWC

05-COM 12000 -UT

06-COM 12000 -WY
07-COM RTRCK1-OWC
08-COM RTRO^I-UT

09^:OM RTRO-B1-WY
10-COM RTRO-B2-OWC
11^:OMRTRD-B2^n'
12-COM RTRO-B2-WY
13 COM RTROO<WC
14-COM RTROO^JT
15-COM RTRO-B3.WY
16-COM RTRO-B4-OWC
17-COM RTRO-B44JT
18-COM RTRO<4-WY
19^N&fl10WC
20-IND-B1.UT
21-IND-B1-WY
ll-INDSVJWIC
23-IND-B2-UT
!4^ND<2-WV
25-IND-83-OWC
26^NDO^)T
27^NDO-WY
28-tND^4-OWC. -
29-IND-B4-UT
30-tND-B4^VY

31-IRRISATlbN-bW/C
32-IRRIGATION^JT

33^GCENTS-OWC
34-SGCENTS-UT

35^GCENTS-WY
36^1ES. WX^1-OWC

37-RES. WX-B1-UT
38-RES. WX-ei-OWC

39-RES. WX-B2-UT
40-RES. WX-B3-OWC
41-RES'. WX-S34JT

42-AP.RTRO-B1-OWC
43-AP.RTRO.B1-UT
44-AP. RTRO-B1-WY

4.5^P . RTRO-B2-OWC

46-AP.RTRO-B2-UT
47-AP.RTRO-B2-WY
48-AP. New-B1^»WC

49. AP. New-ei-UT

50-AP.Newfll-WY
51-AP. New^20WC

52-AP. New-82-UT

53-AP. New-B2-WY

54^>P.Ne-B3-OWC
55-AP. New^3-UT

56-AP. New^3. WY

57-WH LD CTRL-OWC

2.0
1.4

0.1
0.3
0.6
0.2
1.8
1.5
0.4
0.2
0.0
0.0
0.0
0.4
0.1
0.0
0.0
0.0
1.7
2.4
1.5
0.9
1.5
0.7
0.6
1.3
0,6
0.2
0.3
0.1
0.3
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.4
0.3
0.1
0.4
0.4
0.3
0.2
01
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

4.8
3.0
0.2
0.6
1.3
0.4
3.6
2.9
0.7
0.4
0.0
0.0
0.0
0.8
0.2
0.0
0.0
0.0
3.5
4.7
2.9
1.8
3.0
1.4
1.6
2.6
1.2
0.3
0.6
0.3
0.5
0.0
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.a
0.6
0.1
0.7
0.8
0.7
0.5
0.2
0.1
0.1
0.1
0.0
0.0
0.0
0.0
0.0

7.7
4.7
0.3
0.9
2.0
0.7
5.4
4.3
1.1
0.7
0.0
0.0
0.0
1.1

0.2
2.1
0.0
0.5
5.2
7.1
4.4
2.7
4.5
2.1
2.4
3.9
1.8
0.5
0.9
0.4
0.8
0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.1

0.8
0.2
1.1

1.2
1.0
0.9
0.3
0.2
0.1
0.1
0.0
0.1
0.1
0.0
0.0

13,8
8.2
0.5
1.5
3.5
1.2
8.9
7.2
1.6
1.1

0.0
0.0
0.0
1.9
0.4
6.2
-1.4
1.5
a.6

11.8
7.3
4.6
7.6
3.6
3.9
6.5
3.0
0.9
1.6
0.7
1.3
0.0
0.7
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
1.7
1.2
0.3
1.8
2.0
1.7
2.2
0.9
04
0.2
0.2
00
0.1
D)
00
0.0

29.6
16.3
0.9
3.1
6.9
2.5

17.8
14.4
3.7
2.2
0.0
0.0
0.0
3.8
0.7

16.4
15.2
4.1

17.2
23.6
14.5

9.1
15.1

7.1
7.8

12.9
e.i
1.7
3.1
1.3
2,6
0.0
2.1
0.2
0.4
0.0
0.0

0.0
0.0
0,0
0.0
2.6
1.9
0.5
3.5
-1.0
3.3
6.3

34
1.3
04
0.5
0.1
0.5
0.5
0.0
0.0

47.1
25.0

1.5

4.6

10.7

3.9
28.6
23,1

5.9
3.5
0.0
0.0
0.0
6.1
1.2

28.8
28.4

7.1
27.6
37.8
23.2
14.6
24.2
11.3
12.5
20,7

9.7
2.7
5.0
2.1
4.2
0.0
3.8
0.5
1.5
0.0
0.0
D.O

0.0
0.0
0.0
2.8
2.0
0.5
55
6.2
5.2

10.0
7.1
2.1
08
0.9
0.1
07
07
0.1
0.0

57.2
29.8

1.8

5.3
12.9
4.7

35.3
28.6

7.2
4.3
0.0
0.0
0.0
7.5
1.5

36.9
37.0

9.2
34.1
46.7
28.6
18.0
29.9
14.0
15.4
25.6
12.0
3.3
6.2
2.6
5.1
0.0
4,8
0.7
2.6
0.0
O.D

0.0
0.0
0.0
0.0
2,9
2.0
0.5
6.7
7.6
6.3

11.6
9.0
2.3
1.1

1.3
0.2
0.8
0.9
0.1

0.0

Total DSM Programs 23 48 76 137 291 471 582
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DSM Selected b Year Energy MWa

Stud Title

NoDSM

Med Low Load . Med Gas

No Summer Season

15% Consewation Disadvantaoe

Med Load - Low Gas

Extension of Loads & DSM to 2045
500 MW Plant in 1899 . 25% Lower Non-Firm Market Pnces

250 MW Plant in 199Q - 25% Lower Non-Fimi Market Prices
500 MW Plant in 1&99 - Medium Non-Firm Market Pnces

25% Lower Non-Firm Martcet Prices

500 MW Plant if 1999 - 25% Higfier Non-Fim Market Prices

Renewables at 35% of Capital Cost
250 MW Plant in 1 999 - Medium Non-Firm Market Prices

Extension of All Modeling to 2045

Base Case

Added Transmission - Utah to OWC

Added Transmistion. Bridger to OWC

250 MW Plant in 1999 . 25% Higher Non-Firm Market Pnces

Underbuild - 25% Lower Non-Firm Market Pnces

25% Higher Non-Firm Market Pnces
No Turbine Upgrades

Wrtfiaut Henniston

Med Load Higft Gas Without Mermiston
Resource Lumpi ness

Limited Gas (500 MW) at Med Esc

Med Load - High Gas

Med Load High Gas Without Hemiiston

Law Environmental Addera

Underbuild - Medium Non-Firm Market Pnces

Underbuild - 25% Hiflher Non-Fimn Market Pnces

Higti Gas - wrth Medium Non-firm Market Pnces
15% Conser^tion Advantage

Medium Environmental Addere

20% Conservation Advantage

High Environmental Adders
Med High Load - Med Gas

Case

Number

11
21
4

14
31
66
47
44
48
42
49
61
45
67

1

59
58
46
50
43
5

6

7

41
32
33
7

71
51
52
34
13
72
12
73
22

Stud Year
1996

0

5.4
12.9
13.7
16.9
15.9
16.9
17.6
18.6
19.1
19.2
19.4
19.4
20,4
20.5
20.5
20.2
20.5
20.8
20.5
20.8
20.9
22.1

23
23
23
23

23.1
23.4
23.4

231
23.4
26.2
23.5
28.3
29. 41

1997

0

10.9
27.1
30.9
35.7
35.6
37,1
38.7
40.5

41
41.2
41.3
41.3
42.4
42.4
42.4
42.1
42.7
42.8

44
45

45.1
46.2
47.1
47.5
47.6
47.6
47.7

48
48

47.5
48

53.6
52.9
57.7
63.1

1998

0

16.4
44.3
49.4
55.1
56.7
58.8
61.3

63
63.6
63.8
64.3
65.2
66.3
66.5
66.5
66.6
66.7
67.5
68.8
69.7
69.9 i
71.7
72.5
72.7
72. 81
72.8
73,1
73.3
73.3
75.3
75.9
81.6
83.1
87.8
97.6

1999

0

22.1
62.1
68.3
74. 91
78.4
81.6
854
87.3
87.7
88.1
89.1
90.2
90.7
91.5
91.5
91,6
91.7
92,4
93.91
95.1
954
97.6
98.4

100.3
101
101
98.8
98.8
98.8

105.6
106.2

110
113.5'
118.3
132. 5.

2000

0

28
83.2
89.6
95.1

101.8
106.2
110.6
112.7
112.9
113.5
114.3
115.7
116.2

117
117

117.1
117.1
117.8
119.5

121
121.4
124.1
124.7
128.4
129.5
129:5
124,9
124.8
124.8
136.4

137
138.9
144.4
149.2

168
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Pacific orp State by State Program Goals for DSM inCase 13 RAMPP-4

RAMPP-4 Program goals

Commercial New

Commercial Retrofit

Industrial

Irrigation
Residential New

Residential Retrofit
Total

State 1996 1997 1998 1999 2000

CALIFORNIA 932 945 1692 1747 1814
CALIFORNIA 403 403 1409 1409 1409
CALIFORNIA 316 316 316 316 316
CALIFORNIA 562 562 562 562 562
CALIFORNIA 158 208 242 278 322
CALIFORNIA 1449 1613 1788 1990 2407
CALIFORNIA 3820 4046 6009 6302 6831

Program Goal (MWH) 7639 8093 12019 12604 13661
Pro ram Goal (MWa) 0.87 0.92 1.37 1.44 1.56

2001

1845
1409
316
562
405

2650
7188

14376
1. 64

hd
pl

OQ
n>

Ln
(TI

Commercial New

Commercial Retrofit

Industrial

Irrigation
Residential New

Residential Retrofit

Total

Commercial New

Commercial Retrofit
Industrial

Irrigation
Residential New

Residential Retrofit

Total

IDAHO UPL 324 358 387 386 420 412
IDAHO UPL 1144 1144 1144 1733 1733 1733
IDAHO UPL 5381 5381 5381 5381 5381 5381
IDAHO UPL 000000
IDAHO UPL 65 84 101 140 186 211
IDAHO UPL 1084 1128 1183 1298 1499 1523
IDAHO UPL 7998 8096 8197 8937 9220 9260

Program Goal (MWH) 15997 16191 16394 17875 18439 18520
Pro ram Goal (MWa) 1.83 1.85 1.87 2.04 2.10 2.11

MONTANA 3290 3849 3257 3232 3231 3214
MONTANA 517 517 1005 1005 1005 1005
MONTANA 969 969 969 969 969 969

MONTANA 000000

MONTANA 33 38 44 52 56 79
MONTANA 801 855 916 1012 1155 1244

MONTANA 5611 6229 6191 6270 6416 6511

Program Goal (MWH) 11221 12458 12382 12540 12831 13023
Pro ram Goal (MWa) 1.28 1.42 1.41 1.43 1.46 1.49
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PacifiCorp State by State Program Goals for DSM inCase 13 RAMPP-4

.n
pl

00
(D

Ln
'^1

RAMPP-4 Program goals

Commercial New

Commercial Retrofit

Industrial

Irrigation
Residential New

Residential Retrofit

Total

Commercial New

Commercial Retrofit

Industrial

Irrigation
Residential New

Residential Retrofit

Total

Commercial New

Commercial Retrofit

Industrial

Irrigation
Residential New
Residential Retrofit

Total

State 1996 1997 1998 1999 2000 2001

OREGON 11623 16711 18251 18675 19487 19811
OREGON 11240 11240 22157 22157 22157 22157
OREGON 20700 20700 20700 20700 20700 20700
OREGON 1493 1493 1493 1493 1493 1493
OREGON 364 471 560 581 675 854
OREGON 4019 4137 4264 4391 4691 4956
OREGON 49439 54752 67425 67997 69203 69971

Program Goal (MWH) 98878 109504 134850 135995 138406 139942
Pro" ram Goal (MWa) 11.29 12.50 15.39 15.52 15.80 15.98

UTAH 14255 16431 18354 18030 17707 17352
UTAH 13111 13111 13111 29751 29751 29751
UTAH 33689 33689 33689 33689 33689 33689
UTAH 000000
UTAH 000000
UTAH 5224 5325 5379 5961 6735 6930
UTAH 66278 68556 70533 87431 87882 87723

i Goal (MWH) 132556 137112 141066 174861 175764 175445
Pro° ram Goal (MWa) 15. 13 15.65 16. 10 19.96 20.06 20.03

WASHINGTON 2129 2371 2681 2695 2702 2675
WASHINGTON 3681 3681 7539 7539 7539 7539
WASHINGTON 6356 6356 6356 6356 6356 6356
WASHINGTON 00 0 0 0^ ^
WASHINGTON 160 197 229 508 607 670_
WASHINGTON 3841 4014 4221 4885 5561 5597^
WASHINGTON 16169 16620 21027 21984 22764 22837

Program Goal (MWH) 32337 33240 42054 43968 45529 45674
Pro'ramGoaKMWa) 3.69 3. 79 4. 80 5.02 5.20 5.21
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PacifiCorp State by State Program Goals for DSM inCase 13 RAMPP-4

RAMPP-4 Program goals State 1996 1997 1998 1999 2000 2001

v
(U

00
fD

Ln
00

Commercial New

Commercial Retrofit

Industrial

Irrigation
Residential New

Residential Retrofit
Total

Commercial New

Commercial Retrofit

Industrial

Irrigation
Residential New

Residential Retrofit

Total

WYOMING PPL 2126 2422 2755 2805 2867 2877
WYOMING PPL 3482 3482 7518 7518 7518 7518
WYOMING PPL 22853 22853 22853 22853 22853 22853
WYOMING PPL 000000
WYOMING PPL 00 0 0 0873
WYOMING PPL 1466 1560 1683 1798 2122 2250
WYOMING PPL 29927 30317 34808 34973 35359 36369

Program Goal (MWH) 59853 60633 69616 69946 70718 72738
Fro ram Goal (MWa) 6.83 6.92 7.95 7.98 8.07 8.30

WYOMING UPL 1164 1030 1163 1366 1497 1386
WYOMING UPL 184 184 222 222 222 222
WYOMING UPL 4224 4224 4224 4224 4224 4224
WYOMING UPL 000000
WYOMING UPL 00 0 0 095
WYOMING UPL 184 195 209 215 235 240
WYOMING UPL 5755 5632 5818 6027 6178 6166

Program Goal (MWH) 11510 11265 11637 12053 12356 12333
Pro ram Goal (MWa) 1.31 1.29 1.33 1.38 1.41 1. 41
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PadfiCorp Potential Resources

Impact of Updated Fuel Prices
RAMPP-4

hx.'
p

OQ
(0

c^
0

Sorted by Unit Name

Short

Name Description

CPU Summer Furch$6/Year

Current Prices (11/1/95)

Energy Cost in 2003 (1996$) Total
1st Year Levelized Resource

((/MMBTU Mills/kWh Cost

RAMFF-4 Costs Difference

Energy Cost in 2003 (1996$) Total Energy Cost in 2003 (1996$) Total
1st Year Levelized Resource 1st Year Levelized Resource

(/MMBTU Milb/kWh Cost (/MMBTU Mllla/kWh Cosl

149.0 168.3 17.76 26.99 190.9 225.9

OC1

OC2

occ

OCT
GET
OEV

OCT

OPS

OW1

OW2

UC1

UC2

OWC Cogen 1
OWC Cogen 2

174.0

174.0

193.3

193.3

8.31

11.98
23.81

22.36

OWC Combined Cycle 174. 0 193. 3 12. 53
OWC Simple Cycle CT 149.0 168.3 17.76
OWC Bridger Tians L 97. 1 97. 1 8.59
OWC Htr/OWC Trans L 104. 1 104. 1 9.56

OWC Geothermal 107.3 107.3 10.73

OWC Pump Storage
OWC Wind Non-Firm

OWC Wind Firm

0.0

0.0
0.0

0.0

0.0

0.0

0. 00

0. 00
0.00

24. 05

68.00

20. 44

23. 49

41. 66

32. 12

49. 18

56.99

226.0

226.0

226.0

190.9

97.1

104.1

107.3

0.0

0.0

0.0

261.0

261.0

261.0

225.9
97.1

104.1

107.3
0.0

0.0
0.0

23. 85

11.22

16. 18

18.71

33. 08

26. 72

26. 56

30.23

-41.9

-52.0

-52.0

-52.0

23. 85

8.59

9.56

10. 73

0. 00

0. 00
0.00

91.92

20. 44

23. 49

41.66

32. 12

49. 18

56.99

-41.9

0.0

0.0

0.0

0.0
0.0

0.0

-57.6

-67.7

-67.7

-67.7

-57.6

-6.08

-2.91

-4. 20

-6. 18

-6.08

-6.08

-2.91

-4. 20

-6. 18

-23.91

0.0

0.0

0.0

0.0
0.0

0.0

0.00

0.00

0.00

0.00

0.00
0.00

0. 00

0.00

0.00

0.00

0.00
o.ou

Utah Cogen 1
Utah Cogen 2

170.1
170.1

190.5

190.5

8. 19

11.81

26.19
23.69

200.2

200.2
235.2

235.2

UCC Utah Combined Cycle
UCT Utah Simple Cycle CT
UCY Utah 1GCC Hunter 4

UCZ UtahIGCCCT

UD1 Utah Gadsby Repower
UG1 Utah PC Hunter 4 $20/Ton

UG2 Utah Coal $23. 25/Ton

UG3 Utah Coal $27. 00/Ton

UGT Utah Geothermal

Utah Compressed Air

170.1

151.9
190.5
172.4

12. 35

18. 19

25.61

82.01
200.2
184.7

235.2

219.7

91.8

106.7
100.1

116.3

7.99

9. 28

35. 86

38.13

91.8

106.7
100.1

116.3

10. 11

14.58

16.86

23. 19

7.99

9.28

28. 12

26. 47

30. 12

88.22

35. 86

38. 13

-30.1

-30.1

-30.1

-32.8

0.0

0.0

170.1

91.8

106.7

190.5

123.9

107.3

Utah Pumped Storage
Utah Wind Non-firm

Utah Wind Firm

UPC

UPS
UW1
UW2

WCC Wyo Combined Cycle
WCT Wyo Simple Cycle CT
WCY WyoIGCCWyodak2
WCZ WyoIGCCCT
WG1 WyoPCWyodak2
WG2 Wyo Coal $6.70/Ton
WW1 Wyo Wind Non-firm
VVW2 Wyo Wind Firm

170.1

0.0

0.0

0.0

100.1

116.3

135.1

107.3

190.5

0.0

0.0

0.0

9. 60

9.59

11. 15

12.95

10. 73

8.95
0.00

0.00

0.00

21.08

31. 62

36. 45

38. 25

41. 66

43. 83
31. 65

38. 78

48.Z5

200.2

91.8

106.7

123.9
107.3

200.2

0.0

0.0
0.0

235.2

100.1

116.3

135.1

107.3

235.2
0.0

0.0

0.0

11.85

9. 59

11. 15

12.95
10.73

11. 06

o.co
0.00

0.00

23. 34

31.62

36. 45

38.25

41.66

45. 94

31. 65
38.78

48. 25

170.1

151.9

39.8

41.0

39.8

41.0

0.0
0.0

190.5

172.4

41.1

42.4

41.1

42.4

0.0
0.0

12.35

18. 19

3.28

3. 38

4. 65

4. 34

0. 00

0.00

26. 36

85.15
36. 44

36. 54

32. 35
34. 38

38, 78

48.40

200.2

184.7

39.8

41.0
39.8

41.0

0.0

0.0

235.2

219.7

41.1

42.4

41.1

42.4

0.0
0.0

16.86

23. 19

3.28

30.87

91.37

36.44

-30.1

0.0

0.0

0.0

0.0

-30.1

0.0

0.0

0.0

-30.1

-32.8

0.0

-44.7
-44.7

-44.7

-47A

0.0

0.0
-44.7

0.0

0.0

0.0
0.0

-U.7

0.0
0.0

0.0

-tt.7

-47.4

0.0

-1.92
-2. 77

-4.51
-5.00
0. 00

0.00

-2.25
0.00

0.00

0.00
0.00

-2. 10

0.00

0. 00

0.00

-4.51

-5. 00

0.00

3.38

4. 65

4.34

0. 00
0.00

36. 54

32. 35

34. 38

38. 78
48,40

0.0

0.0

0.0

0.0
0.0

0.0

0.0

0.0

0.0
0.0

0. 00

0. 00

0.00

0.00
0.00
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-1.92

-2.77

-4.51

-6.22

0.00

0.00

-2.25

0.00

0.00

0.00

0. 00

-2. 10

0.00

0. 00

0.00

-4. 51

-6.22

0.00

0.00

0.00

0,00

0.00

0. 00
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PadfiCorp Potential Resources

Impact of Updated Fuel Prices

RAMFP-4

Sorted by Total Resource Cost

^
p

OQ
(D

0^

Short

Name Description

Current Prices (11/1/95)

Energy Cost in 2003 (1996$) Total
1st Year Levelized Resource

(/MMBTU Mills/kWh Cost

RAMPP-4 Costs

Ener Cost in 2003 (1996$) Total
1st Year Levelized Resource

(/MMBTU Mills/kWh Cost

Difference

Energ Cost in 2003 (1996$) Total
1st Year Levelized Resource

(/MMBTU Mills/kWh Cost

UD1 Utah Gadsby Repower
UC2 UtahCogen2
OC2 OWCCogen2
OC1 OWC Cogen 1
UC1 Utah Cogen 1
UCC Utah Combined Cycle
OCC OWC Combined Cycle
WCC Wyo Combined Cycle

UG1 Ulah PC Hunter 4 $20/Ton

WG1 WyoPCWyodakg
WG2 Wyo Coal $6. 70/Ton
UCY Utah 1GCC Hunter 4

UG2 Utah Coal $23. 25/Ton

WCY Wyo IGCC Wyodak2
WCZ WyoIGCCCT
UCZ UlahlGCCCT

UG3 Utah Coal $27.00/Ton

UW1 Utah Wind Non-firm

WW1 Wyo Wind Non-fim^
OCT OWC Geothermal

UGT Utah Geothermal
UW2 Utah Wind Firm

WW2 Wyo Wind Firm
OW1 OWC Wind Non-Firm

OW2 OWC Wind Firm

UCT Utah Simple Cyde CT
WCT Wyo Simple Cycle OT^
OCT OWC Simple Cycle CT

OET OWC Bridger Trans^
OEV OWC Hfr/OWC Trms L

UPS Utah Pumped Storage
OPS OWC Pump Storage
\JPC Utah Compressed Au_

170.1

170.1
174.0

174.0

170.1

170.1

174.0

170.1

91.8

39.8

41.0

91.8

106.7
39.8

41.0

106.7

123.9

0.0

0.0

0.0

107.3
0.0

0.0

0.0

0.0

151.9

151.9

149.0

97.1
104.1

0.0

0.0

170. 11

190.5

190.5

193.3

193.3

190.5

190.5

193.3

190.5

100.1

41.1

42.4

100.1

116.3
41.1

42.4

116.3

135.1

0.0

0.0

107.3
107.3

0.0

0.0

0.0
0.0

9.60

11. 81

11.98

8. 31

8.19

12. 35

12.53

12. 35

9. 59

4. 65

4. 34

7.99

11. 15
3. 28

3. 38

9. 28

12.95

0. 00

0.00

10. 73

10.73

0.00

0.00

0. 00
0. 00

21.08

23. 69
22. 36

23. 81

26. 19

25. 61

24.05
26.36

31.62

32. 35
34. 38

35. 86

36. 45

36. 44

36. 54
38. 13

38. 25

38. 78

38.78

41.66

41.66
48. 25

200.2 235.2

200.2 235.2
226.0 261.0

226. 0 261.0

200.2 235.2

200. 2 235.2

226.0 261.0
200.2 235.2

91.8

11. 85 23. 34

14.58 26. 47

16.18 26.56

11.22 26.72

10. 11 28.12
16.86 30.12

18.71
16.86

-30.1

-30.1

-2.25

-2.77

-52.0

30.23
30. 87

39.8
41.0

91.8

106.7

39.8

41.0

106.7
123.9

0.0

0.0

0.0

172.4

172.4

168.3

97.1
104.1

0.0

0.0
190.5

18. 19

18. 19
17. 76

8.59
9. 56

0.00

0. 00

8.95

48.40

49. 18

56.99

82. 01

85.15
68.00

107.3
0.0

0.0

0.0
0.0

184.7
184.7

190.9

20. 44
23. 49

31. 65

32. 12
43.83

97.1

104.1

0.0
0.0

200.2

100.1

41.1

42.4
100.1
116.3

41.1

42.4

116.3
135.1

0.0

0.0

107.3
107.3

0.0

0.0

0.0
0.0

219.7

219.7

225.9

97.1

104.1

0.0
0.0

235.2

9.59 31.62
4.65 32.35

4.34 34. 38

7.99 35.86

11. 15 36. 45

3. 28 36.44

3.38 36.54

9. 28

12.95

0.00

38. 13
38. 25

38.78

-52.0

-30.1

-30.1

-52.0
-30.1

0.0

0.0

0.0

0.0
0.0

0.0

0.0

0.0
0.0

^4.7

-44.7

-67.7 -4.20
-67. 7 -2.91

-44.7 -1.92
-44.7 -4.51

-67. 7 -6. 18

-44.7 -451

0.00

0.00

0.00

0.00

0.0

0.0

0.0

0.0
0.0 0.00

0.0 0.00
0.0 0.00

0.0 0.00

0.0

0.00 38.78

10. 73 41.66

10.73 41.66
0.00

0.00

48. 25
48.40

0. 00 49. 18
0.00 56.99

0.0
0.0

0.0
0.0
0.0

0.0

23. 19 88.22

23. 19 9137
23.85 91.92

8.59 20.44

9.56 23.49
0.00 31.65

0.00 32.12

11. 06 45. 94

0.0
0.0

-32.8

-32.8

-41.9

0.0

0.0

0.0
0.0

-30.1

0.0

0.0
0.0
0,0
0.0

0.0
0.0

0.0

-47.4

-47.4

-57.6

0.0

0.0
0.0

0.0
-44.7

0.00

0.00

0.00

0.00

0.00
0.00
0.00

0.00

0.00

-5. 00

-5.00

-6.08

0.00

0.00

0.00

0.00
-2.10
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-2.25

-2.77
-4. 20

-2.91

-1.92

-4.51

-6.18
-4.51

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

B.OO

-6. 22

-A.22

-23. 91

0.1)0

0.1)0

0.00

0.00

-2.10
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PacifiCorp Fuels

Updated RAMPP-4 Natural Gas Price Projection
Assumptions

The natural gas price projection that was prepared by PacifiCoqi for use in the

RAMPP-4 document has been updated. The modifications are based on NYMEX market

movements in the 1995 starting phce and also as a result of comments made concerning

the price growth rates by RAG panicipants during the presentation of the forecast on

December 9, 1994. Figures #3 (1995 Starting Price) & #4 (Growth Rates) from that

presentation have been updated and are enclosed as Figures #1 & #2 respectively.

In one last attempt to capture updated market pricing, both the futures market

expectation for 1995 and the basis differential were reevaluated at the end of December

1994. The NYMEX futures prices for 1995 averaged $1.72/MMBtu, based on the

markets closing on December 27, 1994. In addition, on that same day a telephone

solicitation fot a 1995 basis differential in Rocky Mountain markets yielded a market

value of $.32/MMBtu. By subtracting the basis differential fi-om the NYMEX price one

can calculate $1.40/MMBtu as the 1995 staning price for the RAMPP-4 study. This

would represent the market's expectation for the cost of spot gas into the pipeline. Figure

#1 illustrates this analysis.

There was concern expressed by both PacifiCorp and several of the RAG

participants during the presentation of the RAMPP-4 natural gas price projections, that

the growth rates used by the major foiecasteis were higher than one would expect given

the current market. As a reminder, the growth rates presented were 2. 11%, 3.78% and

4. 64% for the low, medium and high growth rates respectively. In order to provide a

Page 62



PacifiCorp Fuels

more practical "bracket" for the growth rates to be used in the modeling process, it was

proposed that a 0. 00 % real rate of growth might be used as the low growth rate. In

addition, it was suggested at the meeting that the growth rate of 4. 64% that was presented

as the high case is unrealistically large.

The goal of the natural gas price forecast is to develop low, medium and high

growth rate cases relating to the price of spot market gas that might be available to

PacifiCorp in the future. Given the RAG group discussion described above, there are

several resulting changes that PacifiCorp believes are pmdent to make in the modeling

assumptions. First, a 0. 00% real dollar growth rate will be used to model the low growth

expectations. Secondly, the growth rates of 2. 11% and 3. 78% from the previous study

now become the medium and high growth rates respectively. Finally, the 4.64% growth

rate case will not be incorporated into the upcoming modeling. In summary. Figure #2

illustrates these revised low, medium and high real dollar growth rates of 0. 00%, 2. 11%

and 3.78% respectively, as they will be incorporated into the RAMPP-4 analysis.
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PacifiCorp Gas Prices RAMPP-4

Year

Rob Webster Fuel Cost Forecasts

RevisedLo^v Revised Medium Revised High
Gas Price Escalation Gas Price Escalation Gas Price Escalation

C/mmbtu Rate <i/mmbtu Rate C/mmbtu Rate

Fuel $1995

5% Tax & Shrinkage
1995

$1996 1996

1997
1998
1999

2000
2001
2002
2003
2004
2005
2006
2007

2008
2009
2010
2011
2012

2013
2014

2015

2016

End Effects 2017
Years 2018

at 2015 2019
Price 2020

2043
2044
2045

Present Value ^/mmbtu

Real Levelized PV

Incremental Heat Rate

Real Levelized IVtills

Transportation & Storage
Delivered Cost

140.0
7.0

147.0
151.9 3.30%
151. 9 0.00%

151.9
151.9

151.9

151.9
151.9
151.9
151.9
151.9
151.9

151.9
151.9

151.9
151.9
151.9

151.9
151.9
151.9
151.9

151.9

151.9
151.9

151.9
151.9

151.9
151.9
151.9

2, 762 c/mmbtii

151.9 c/mmbtu

7, 167 btu/kWh

10. 88 MlIIs/kWh

3. 33 MilIs/kWh

14.22 MilIs/kWh

140.0
7.0

147.0
155. 1 5.48%

158.3 2. 11%

161.7
165.1

168.6

172.1

175.8
179.5
183.2
187.1
191.1

195.1
199.2

203.4
207.7
212.1
216.6

221.1
225.8

230.6

230.6

230.6
230.6
230.6
230.6

230.6
230.6
230.6

3, 780 e/mmblu

207.8 e/mmbtu

7, 167 btu/kWh

14. 89 MUIs/kWh

3. 33 MiIls/kWh

18.23 Mills/kWh

140.0
7.0

147.0

157.6 7.20%
163.5 3. 78%

169.7
176.1

182.8
189.7
196.9
204.3
212.1
220.1
228.4
237.0
246.0
255.3
264.9
274.9

285.3

296.1
307.3

318.9

318.9

318.9
318.9
318.9
318.9

318.9
318.9

318.9

4,865 e/mmbtu

267. 4 e/mmbhj

7, 167 btu/kWh

19. 17 MilIs/kWh

3.33 Mills/kwh

22. 50 MiIls/kWh

!jh K-4 Cn? I'rice Escali ition
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raciiii-oip
Real $1996 Gas Prices

Potential Coal

UlahG^il

UG1 UG2

^
f"

OQ
ro

CTi
Ln

1996

1997

1998

1999

20(X)

2001

21H);

2003

2(1CK

21X15

2006

2(»07

21X18

2009

;nio

2011

2012

2013

20N

2015

2U16

21)17

2018

2019

2020

2021
;0;2

2n;3

2024
1025

2026

2027
2028

2029

2U30

2031

20.12

2U33

2034

2035

2036

2037

2038

2(t39

2MC

2041

204;

2043

2(94

2(145

Net PV
Ltveliied

855

863
87.2

881

8911

899

909

918

92.7

937

947

95.6

%6

976

98.6

996

1006

1017

1027

1038

1038

1038

1038

1038

1038

1038

in3.8
1038

1038

1038

1038

103.8
1038

10.1 S

1038

103.8

1038

1038

1038

1038

1038

1U3.B

103 B

103 B

lt)3 8

1018

1038

1038

10-18

i(y s

1,792
96. -18

99.4

100. -1
1014

102.5

103.5

1046

105,6
1067

1078

1089

110.0

Ill !

1123

1135

1146

1158

1170

118.2

1194

120.6

1Z06
120.6

1206

izne

120.6
1206

1206

1306

1206

1206

130.6

120.6

120.6

120.6

1206

120.6

120.6
120.6

1206

120.6

120.6

1206

1206

1206

1206

1206

1206

120.6

1206

120.6

2.083
11448

115.4

116.6
117S

1190

120.2

1214

122.7

123.9

125.2

1265

1278

1291

130.4
1318

1331

1345

135.9

1373

138.7

1401

1401

140.1

1401

1401

140.1

140.1

1-101
1401

110.1

140,1

1401

140.1
1401

1401

140.1

1401

1401

1401

110)

1401

140 1

1-101

140 1

140.1

1-10,1

noi

140 1

140 1

1-10.1

1401

2,419

132. 95

Wyi iCtMl

WG1 V,

387
388

390

39.2
393

39.5

39.6
398

39.9

401

40.3

40.4

406

40.8

40.9

41 1

412

41<

416

41.7

41.7

41,7

41-7

417

41.7

417

41.7

417

41.7

41.7

417

41.7
41.7

41.7

417

417

417

41.7

41.7

41.7

417

417

41.7
417

417
.11.7

41.7

417

41-7
417

744

4088

l»«G.s Price Medium CuPrte _H;BhC;,, P,te ^ -c"^:
Combind Fc.kc^ Comb.md Fcate Combind Pi..k.i Combined Feake, Conibln.d P<.ik.r_ Combimd _Fuk,, Jwjm.l

East East West West East East Steam

39.9

400

102

404

40.5

'107

408

41.0

412

413

41.5

41.7

418

42.0

42.2

42.3

42.5

427

42.9

43.0

430

430

430

430

430

43.0

43.0

430

430

430

43.0

430

43.0

43,0

43.0

43.0

43.0

43.0

430

43.0

430

430

-13.0

430

430

43.0

43.0
.130

430

430

767

4214

West

198.4

198.4

1984

198.4

1984

11»84

1984

1984

1984

1981

198-4

198.4

198.4
1984

198.1

198-1

1984

1984

1984

198,4

1984

1984

1984

19B.I

19B-1

1984

1984

1984
1984

1984

198.4

198-1

198.4

1984

1981

1984

1984

1984

19S.-1

198,4

1984

1984

1984

1984

198.^

198-1

1984

1984

1984

l*iR.1

3,fil)

108.40

West

163.3

163,3

1633

1M3

163.3

1h33

1M.3

1633

1633

163.3

16.13

1&33

1&3.3

1633

163,3

1&3.3

1633

1&33

1633

163.3

1633

1633

163.3

1633

1633

163.3

163.3

163,3

163J

163.3

1633

1633

163.3

163.3
163,3

1633

163.3

IM.3

163.3

1U.3

1633

163.3

1&33

163.3
1633

1633

163.3

1633

1633

163.3

2,972

)ft330

East

172.6
172.6

1726

172,6

172-6

172.6

172-6

172.6

172.6

172-6

172.6

173.6

172.6

172.6

172.6

172,6

17Z.6

1726

1726

17Z.6

172.6

172.«

172.6

172.6

172.6

172.6

172.6

172,6

172.6

172.6

172.6
172.6

172.6

172.6

172.6

172.6
172.6

172.6

172.6

172.6

172.6

172,6

172.6

1726

172.6
173.6

172,6

172.6

1726

172,6

3,141

171.60

East

157.1
157.1

1571
157.1

1571

157.1

157.1

157,1

157.1

157.1

157,1

157.1

157.1

157.1

157.1

1571

157.1

1571

157.)

157.1

157.1

157.1

1571

1571

157.1

157.1

157.1
1571

157.1

157.1

157.1

157.1
157.1

157.1

157.1

157.1

157.1

157,1

157.1

157.1

157.1

157.1

157.1

157.1

1571

157.1

157.1

157.1
1571

157.1

2^59

157.10

West

201.6

204.9

208.2
2116

2151

21S7

22Z3

226.0

229.8

233.7

237.6

241.6

2158

250.0

254.3

258.6

2631
2677

272.4

277.1

277.1

277.1

277.1

277.1

277,1

277-1

277.1

277.1

277.1
277,1

2771

277.1

277.1

277.1

2771

277.1

277.1

2771

277.1

277.1

277.1
277.1

277.1

2771

277.1

277.1

277,1

277.1
277.1

2771

4,629

254.36

West

166.5

169.8

1731

1765

160,0

1836

187.2

190.9

194.7

1986

202.5

206.5

2107

2149

219.3

223.5

228,0

232.6

2373

242.0

242.0

242.0

242.0

2420

2420

242.0

2420

242,0

Z-120

242.0

242.0
2420

2420
24Z.O

242.0
242.0

2420

2420

2420

242.0

3420
142.0

2420

2-120

Z-120

242.0

2420

242.0

2420

242,0

3,990

219.26

1758

179.1

1824

185.8

1893

192.9

1965

200.2

204.0

207.9

211.8

215,8

Z20.0

224.2

228,5

232.8

2373

241.9

216.6

2513

251.3

251.3

2513

251.3

251.3
251.3

251.3

251.3

2513

251.3

251,3

2513

;S 1,3
251.3

2513

251.3

251.3

251.3

251.3

251.3

2513

2513

251 3

251.3

2513

2513

251.3

251.3

2513
251.3

4, 159

22856

1603

163.6

1&6.9
1703

1738

1771

1810

1847

188.5

192.1

196.3

200J

2045

208.7

213.0

217.3

221 A

226.1

231.1

235.8

235.8

235A

235.8

235,8

235.8

235.8

115.8

235^

235.8
235.8

235,8

235^

235.8
235.8

2358

Z35.8

235.8

2358

2358

235.8

235,8
U5fl

2358

235.8
235.8

235,8

2358

235.8
2358

ns.8

3^77

213.06

204.1

210.1

216.2
222.7

229.3

2362

2434

250.8

258.6

266,6

Z71.9

2835

292.5

301.6

3114

321.5

331.8

342.6

353,8

36S4

365.4

3654

365.4

365.4

365.4

365.4

365.4

365,4

365.4

365.4

365..1

363.4
3654
3654

365.4
365.4

3654

3654

365.4

365.4

365.4
365.4

365.1

365.4

3654

3654

3654
3654

3654

365-1

5,713

31394

169.0
175.0

181.)
1876

194.2

201.1

208.3

215.7

223.5

231.5

239,8

248.4

257.4

266.7

276,3

286.4

296.7

307.5

3187

3303

330J

330.3

330,3

3303

330J

3303

330.3

330.3

3303

330J

3303

3303

330.3
330.3

330.3
3303

330.3

3303

330.3

330J

330.3

330.3

330.3

33U3

330^

3103

3303

3303

3W^

3W3

5.C74

27BR4

178.3

1M.3

1904
1969

2035

210.4

217.6

2Z5.0
232.8

2408

249.1

157.7

266.7

276.0
285.6

295.7

3060

3168

328.0

3396

339.6

339.6

3396

339.6

339,6

3396

339.6
339.6

3396

339.6

339.6

339.6

339,6

339.6

339.6
3396

3396

339.6

3396

339.6

3396
339 6

3396

3.TO6

3,19 fi

3.11> h

31(»f'

3396

3.1^6

3~(4f,

5. 24^

2B« 1-1

162,8

168.8

174.9

181')

188.0

194.9

2021

209.5
217.3

225,3

2336

242.2

251.2

Z6U.S
270.1

280.2

2W.5

3013

312.5

3241
3241

3211
324.1

3241

3241

3Z41
324.1

324.1
3241

3241

3Z41
324.1

3241
324.)

32^1

3241

321 1

3241

3241

32< 1

32i 1

324 1

32^1

3241

32^ 1

3241

324 1
32-) 1

12^ 1

124 1

4, 0f>l

272 M

1073

107.3
107.3

107.3

107 .1

107.3

1073

1073
107.3

1073

1073

1073

1U7.3

1U73

107.3

1073
107.3

1073

1073

1073

1073

107.3

1073

1073

1073
1073

107.3
107,3

1073

107.3

1073

1073
107 3
1073

1073

1073

1073

11)71

1073

107.3

1073

1073

1073

107.3

107.1

1071

11)7 3

1(173

1117 ^

1117 1

l. m.1

10730

R 4 Plant Table
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PacifiCorp
RAMPP-4

Estimated 1994-1995 Rocky Mountain Pricing

Estimated 1994 Rocky Mountain Pricing

.Tl
M

00
fD

(T.
CT'

Month

Jan-94

Feb-94
Mar-94

Apr-94
May-94
Jun-94

Jul-94

Aug-94
Sep-94
Oct-94
Nov-94
D -

Heniy Hub
$/MMBIu

1994 Projected Heniy Hub vg.
Less Basis Differential (Calc)

1994 Rocky Mtn Average

Cash Market Hub Trading - From Inside FERC

2. 710
2.210
2040
1. 920
1.BOO
1. 060
1.860
1.490
1510
1. 580
1.720

1.920
0. 373

1. 548

Estimated 1995 Rocky Mountain Pricing

.Henry Hub
M nlh

Jan-95

Feb.95
Mar-95

Apr-95
May-95
Jun. 95

Jul-95

Aug-95
Sep-95
Od-95
Nov-95
Dec-95

1995 Projected nry ub Avg.
**Less Basis Differential (Quote)

1995 Rocky Mtn Average

$/MMBIu

1 639
1.694
1671
1. 648
1 648
1663
1678
1.690
1. 702
1. 757
1.848
1993

1. 719
0320

1. 399

.Bassd on NYMEX futures marifef 12/27/94

"Market quotation - URC Telephone 12/27/94



PacifiCorp Fuels

RAMPP-4
Natural Gas Price Growth Projection

(1994$;MMBtu)

High
3.78%

Medium

2. 11%

Low

0. 00%

1

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

1.40

1,45
1. 51
1.56
1.62
1.68
1. 75
1. 81
1.88
1.95
2.03
2. 10
2. 18
2.27
2.35
2.44

2.53
2.63
2.73
2.83
2.94
3.05
3. 17
3.28
3.41
3.54
3.67
3. 81
3.95
4. 10
4. 28

1. 40

1.43
1.46
1.49
1. 52
1. 55
1. 59
1.62
1.65
1.69
1. 72
1. 76
1.80
1.84
1.87
1. 91
1.95

2. 00
2.04
2.08
2. 12
2. 17
132
2.26
2.31
2.36
2.41
2.46
2.51
2.56
2.62

1.40

1. 40

1.40
1,40
1,40
1. 40

1. 40

1, 40

1.40
1.40
1. 40

1.40
1.40
1.40
1.40
1.40
1.40
1.40
1. 40
1.40
1.40
1.40
1.40
1.40
1.40
1.40
1. 40
1.40
1.40
1. 40
1.40

Natural Gas Price Growth Projection
(1994$)

.9 c
£ S
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0
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PacifiCorp Explanation of Potential Resources Report RAMPP-4

(P) (Q) (R) (S) (T) (U) (V) (W) (X) (Y) (Z) (AA) (BB) (co (DD) (EE) (FF>

Capital Cost Capital Cost $/kW
Unit Trans- Total Payinent Annual Pint

Cost mission Ca Cost F-actor S/kw-Yr

$467 , $70 $537 ̂  9.04'%, $48.54
$831 $45 $876 9. 04% $79. 19

Fixed Cost Convert to Mills

Fixed O&M S/kW-Yr Ttl Fixfd Expected
O&M (Itht-r Totnl $/kW-Yr UtiliznLinn

$2. 13 $0.00 $2. 13 $50.67 85%

$5. 34 $0. 00 $5. 34 $84. 53 85%

Ener Cost in 2000 (1996$) Variable Dispatch Tiilal
Ttl Fixfd 1st Year Levelized O&M Cost Resource

Mllls/kWh C/MMI1TU Mills/kVVh Mills/kWh MiDs/kWli Cost

6. 81
11.35

189.3
189.3

228.6
228.6

17. 08
14. 17

0. 31
0. 53

17.39
14.70.

24. 19
26. 05

IT)
p
OQ
ft>

c^
00

Col.

(F)
(Q)
(R)
(S)
(T)
(U)
(V)

(W)
(X)
(Y)
(Z)

(AA)
(BB)

(CO
(DD)
(EE»
(FF)

IPM
Input

Calc'd
on

SprCtici-
sheet

Unit Ctist is the cost in $/kWh for n given size of plant (C) tit a given location(G). Costs are overnight dollars and include the step up trant iformt'r.

Transmission cost is the cost to connect the unit to thy local grid.
Total Cap Cost (Capital Cost) is column (P) + (Q).
Payment Factcn- is the real levelizyd CI^^rying charge for the unit. It takes into account income and property tax, and unit physical and boiik life.
Annual Pmt is column (R) x (S). 1PM calculates this number internally.
Fixed O&M is the fixed annual cost of maintenance divided by the plant size.
O&M Other is costs that are fixed annually which for modeling purposes are included as a fixed cost. Some fuel costs (transportation and storage).
are considered fixed and are includtid as a fixed cost

Total Fixed Cost is the total fixed cost per kW used by IPM. Columns (U) + (V).
Ttl Fixed i5 the total fixed annual cost per year. IPM calculates this number internally.
Expected Utilization is used to convert fixed costs in $/kW to mills per kWh. 1PM calculates this number internally for each year of the study.
Ttl Fixed is the conversion of fixed costs in $/kW iu mills per kWh. The formula is column (X) x 1000 / 8760 / (Y)
1st Year Energy Cost in the year 2000 (1996$) is the cost of fuel in the year 2000. IPM uses the fuel price for each year, not just the price in 2000.
Levelized Energy Cost in the year 2000 (1996$) is the real levelized cost of fuel for the unit from 2000 to 2045.
IPM calculates a number similar to this internally.
Levelized Energy Cost in the year 2000 (1996$) in mills / kWh is column (K) x (BB) / 100,000
Variable O&M is the cost of operation and maintenance that is expected to vary with the operation i)f the unit.
Dispatch cost is variable cost of operating the unit. It is useful to determine the dispatch order (if plants. Columns (CC) + (I^D)
Total Resource Cost is the real leveiized cost of the unit in mills per kWh.
TRC is (Z) + (CC) + (DD)

Potential Rrpon Dest. riptioi)-\T Slieftl



PacifiCorp Explanation of Potential Resources Report RAMPP-4

(A) (B)

Sorted by Total Resource Cost

Short
Name Descri tion

UD1 ; Utah Gadsby Repower
UC2 Utah Co en 2

(0 (D) (E)

Unit Sizf MW

Unit Max MWs
Size Anniial Avail.

320 320
21 210 420

(F)

1st
Year

Avail

2000
2000

(G)

Approximate
Location

Gadsby
Wasatch Front UT

(H) (I)

Reserve Forced

Mar^iii Oiita^c
Conlributitm RatL'

100% 3.3%
100% 33%'

<)>

Maint.

Outage
Rate

3.8%
3. 8%

(K) (L) (M) (N) (0)

Full Load Hrat Rate

Incremental Average
BTU/kWh

7,4721 7,846

6, 200] 6,800

Emissions

NOx TSI' C02

Ibs/MMCTU

D.016
0.016

0.003
0.003

118.01
118. 0!

*Tl
[U

00
f0

CTi
<£)

Col.

(A)
(B)
(C)
(D)
(E)

(F)
(G)
(H)
(I)
(J)
(K)
(U

(M) - (0)

IFM

Input

Calc'd

un

Spread-
sheet

The short name is used by the IFM model to identify the Unit.
The full plant name. ^ ,..,...
Unit size is Iht. plant size used when detennining total costs. Larger units are generally cheaper in $/kW than smaller units.
Max Annual is the maximum amount of the resource that can be built in a given year.
MWs Avail, is the number of MW available to be built at the prices listed. In some cases, more MWs are available at a higher price,
If so, they are listed on a separate line. A blank or zero means unlimited resources are available at this price
1st Year Avail is the conslruclion lead time lo completion. It assumes an early 1996 decision to build Ihe unit.
Approximate Location is information used internally to help develop unit cost Fur example transmission costs vary by Iwalion.
Reserve Margin is the percent of name plate capacity that is available to meet the winter peak.
Forced Outage Rate is the expected percentage of the time that the plant is unavailable due unexpected downtime.
Maint. Outage Rate is the percentage of the time the plant will be unavailable for planned maintenance.
Incremental'Full Load Heat Rate is'the cnnver5ion rate of fuel to kWh incremental generation for the last block of generation. ^
Average'Full Load Heal Rate is Ihe conversion rate of fuel to kWh. (Total BTU/Total kWh). This value is used in emission calculations.
Emission rates in Ibs/MMBTU for NOx, TSP, and C02.

. -; 'r. ] :K I'M

I'utenti. il Report Ut's<--nption-NE Shwtl



PacifiCorp Transmission Integration Cost ($1996) RAMPP-4

Project

Specific Sites

Cogen #1

Generic Estimates

0 Cogen#2
W Simple Cycle
C Combined Cycle

Geothermal

Pumped Storage
Wind Non-Firm

Wind Firm

S e ific Sites

Hunter #4 Pulv Coal

Hunter #5, 6, 7, 8...

Hunter #4, IGCC

Other Utah IGCC

U Gadsby Repowering
T Cogen #1

A Generic Estimates

H Cogen#2
Simple Cycle

Combined Cycle
Geothermal

Pumped Storage

Compressed Air
Wind Non-Firni

Wind Firm

S ecific Sites

W Wyodak #2, Pulv Coal
Y Wyodak #2, IGCC
0 Other Wyoming Pulv Coal
M Other Wyoming IGCC

I Generic Estiinates

N Simple Cycle CT
G Combined Cycle CT

Wind Non-Firm

Wind Firm

Project Miles
Size New

KW

200,000

200,000

200, 000

200, 000

200, 000
200,000

300, 000

200,000

200, 000

200, 000

200, 000

200, 000

200, 000

200, 000

300, 000

Line

10

10

10

25

25
25

125

440,000 0

440, 000 35

240,000 0

240, 000 35

370,000 0

10

25

25

25

25

25

25

225

260, 000 300

260, 000 300

260, 000 300

260, 000 300

200, 000 25

200, 000 25
200, 000 25
300, 000 175

Regional Service Inter-Regional Service
Costs to serve loads ) (Incremental costs to serve }

( within the region) ( loads in other Regions )

($) ($/KW) (S) ($/KW)

$9,000,000

$9, 000, 000

$9, 000, 000

$15, 000, 000

$15, 000, 000
$15, 000, 000

$66, 000, 000

$22, 000, 000

$57,200, 000

$12, 000, 000

$31, 200, 000

$25, 900, 000

$9,000, 000

$15, 000, 000

$15,000, 000

$15, 000, 000

$15, 000, 000

$72, 000, 000

$15, 000, 000

$108, 000, 000

$132, 600, 000

$132, 600, 000

$132, 600, 000

$132, 600, 000

$15, 000, 000

$15, 000, 000
$15, 000, 000

$109,500, 000

0

45

45

45

75

75
75

220

50

130

50

130

70
0

45

75

75

75

75

360

75

360

510

510

510

510

75

75
75

365

$1,240, 000,000

for 1000 MW

1,240

$1,240, 000, 000

for 1000 MW

1,240

$74, 100, 000

for 200 miles

for 260mw

Wyo to Utah

285

rsh R-4 Transm Cost

Page 70
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PacifiCorp Alternative Reductions in Renewable Cost RAMPP-4

Ad'usting Capital Costs Only
Percent of Geothermal

Cost OWC Utah

T)
Pl

00
n>

100%
90% i
80%
70%
60%

50%
40%
30%

20%
10"/<,

0%

41.7
39.0
36.3
33.6
30.9
28.1
25.4
22.7
20.0
17.3
14.6

41.7
39.0
36.3
33.6
30.9
28.1
25.4
22.7

20.0

17.3
14.6

owe

57.0
53.3
49.7
46.0
42.3
38.7
35.0

31.4
27.7
24.0
20.4

Wind Firm

Utah

48.3 !
45.4 :
42.5 |
39.6 I
36. 8 ;

33.9 ,
31.0 !

28.2

25. 3 ;
22.4

19.6

Wind Non-Firm

Wyo

Adjusting Capital Cost and O&M
Percent of Geothermal

Cost OWC Utah OWC

100%

90'%.

80%
70%

60%
50%
40%
30%
20%

10%
0%

41.7
38.6
35.5
32.4
29.3
26,2

23.1
20.0
16.9

13.8
10.7

41.7

38.6
35.5
32.4
29.3
26.2

23.1
20.0
16.9

13.8
10.7

Wind Firm
Utah

57.0
51.3

45.6
39.9
34.2
28.5

22.8
17.1
11.4

5.7
0.0

48.3
43.4

38.6
33.8
29.0

24.1
19.3
14.5

9.7
4.8
0.0

48.4

45.5
42.6
39.8
36.9

34.0

31.1
28.2

25.3
22.4

19.6

W o

48.4
43.6

38.7
33.9

29.0

24.2

19.4
14.5

9.7
4.8
0.0

owe

49.2
46.3
43.4
40.5
37.7

34.8

31.9
29.0
26.1
23.3
20.4

Utah

38.8
36.9
34.9
33.0

31.1
29.2
27.3
25.3
23.4
21.5
19.6

Wyo

38.8
36.9
34.9
33.0
31.1
29.2

27.3
25.3

23.4

21.5
19.6

Wind Non-Firm
OWC Utah W o

49.2
44.3

39.3
34.4

29.5
24.6

19.7
14.8

9.8
4.9
0.0

38.8
34.9

31,0
27.1
23.3
19.4

15.5
11.6

7.8
3.9
0.0

38.8

34.9
31.0
27.1

23.3
19.4

15.5
11.6

7.8
3.9
0.0

ill R-4RL-n<J\vnlilfCoRtRei1iiction Sheetl

4/1] 't)ri .. ' Ill I'M



PadfiCorp Reduction in cost needed to make
Renewable Resources Competitive

RAMPP-4

Short

Name Description

Capital Cost $/kW

Total Payment Annual Pmt

Cap Cost Factor $/kW-Yr

Fixed Cost

FuedO&M $/kW-Yr

O&M Other Total

Convert to Mills Energy Cost in 2000 (1996$) Variable Total
Tll Fixed Expected Tll Fixed 1st Year Levelized O&M Resource
$/kW-Yr Utilization Mills/kWh (/MMBTU MiIls/kWh Mills/kWh Cost

Least Cost Resources

UD1 UtahGadsbyRepower $537 9.04% (48. 54 $2.13 $0.00 $2. 13 $50.67 85% 6.81 189.3
UC2 UtahCogen2 $876 9.04% $79. 19 $5.34 $0.00 $5.34 $84.53 85% 11.35 189.3
OC2 OWCCogen2 $752 9.04% $67.98 $5.34 $0.00 $5.34 $73.32 85% 9.85 21S.1
OC1 OWCCogenl $1,174 9.04% $106.13 $5.34 $0.00 $5.34 $111.47 85% 14.97 215.1
UC1 UtahCogenl $1,380 9.04% $124.75 $5.34 $0.00 $5.34 $130.09 85% 17.47 189.3

228.6

228.6

254.4

254.4

228.6

17. 08

14. 17

15.77
10. 94

9.83

0.31

0.53

0.53

0.53
0.53

24. 19

26. 05

26. 15

26. 44

27.83

hd
p

00
re

~~J
[0

Renewable Resources before Adjusbnent
UW1 Utah Wind Non-firm $1,075 5.56% $59.77 $9.50 $51.34 $60.84 $120.61 36% 38.78 0.0 0.0
WW1 Wyo Wind Non-Brm $1,075 5.56% $59.77 $9.50 $51.34 $60.84 $120.61 36% 38.78 0.0 0.0
OCT OWC Geothermal $2,220 9.60% $213.12 $15.00 $0.00 $15.00 $228.12 90% 28.93 107.3 107.3
UGT Utah Geothermal $2,220 9.60% $213.12 $15.00 $0.00 $15.00 $228.12 90% 28.93 107.3 107.3
UW2 Utah Wind Firm $1,360 6. 56% $89. 22 $9.50 $51. 34 $60. 84 $150. 06 36% 48.25 0.0 0.0

WW2 Wyo Wind Firm $1,365 6.57% $89.68 $9.50 »51.34 $60.84 $150.52 36% 48.40 0.0 0.0
OW1 OWC Wind Non-Firm $1,075 6. 57% $70. 63 $9.50 $40. 50 $50. 00 $120. 62 28% 49. 18 0.0 0.0

OW2 OWC Wind Firm $1,220 7. 36% $89. 79 $9.50 $40. 50 $50. 00 $139. 79 28% 56.99 0.0 0.0

0. 00

0. 00
10. 73

10. 73

0.00

0.00

0.00
0.00

0. 00

0. 00

2. 00

2. 00

0.00

0. 00

0.00

0.00

38.78

38. 78

41. 66

41. 66

48.25

48. 40

49. 18

56.99

Ca ital Cost Reduced by 65%
LIW1 Utah Wind Non-firm

WW1 Wyo Wind Non-Brm
OCT OWC Geothermal

UGT Utah Geothermal

UW2 Utah Wind Firm

WW2 Wyo Wind Firm
OW1 OWC Wind Non-Firm

OW2 OWC Wind Firm

$376 5. 56%
$376

$777

$777

M76

$478

$376

M27

5. 56%

9. 60%

9.60%

6.56%

6. 57%

6. 57%

7.36%

$20.92

$20. 92

$74. 59
$74. 59

$31.23

$31. 39

$24.72
$31. 43

$9.50 $51. 34

$9.50
$15. 00

$15. 00

$9.50

$9.50

$9. 50

$9.50

$51.34
$0.00

$0.00

$51. 34

$51. 34

$40. 50

$40. 50

$60. 84

$60.84
$15. 00

$15. 00

$60. 84

$60. 84

$50. 00

$50. 00

$81. 76

$81. 76

$89. 59

$89.59
$92.07
$92. 23

$74. 72

$81. 42

36%

36%

90%

90%

36%

36%

28%

28%

26.29

26.29

11.36

11.36

29. 61

29.66

30.46
33.20

0.0

0.0

107.3

107.3
0.0

0.0

0.0

0.0

0.0

0.0

107.3

107.3
0.0
0.0
0.0
0.0

0. 00

0. 00

10. 73

10. 73

0. 00

0.00
0. 00

0. 00

0.00

0.00

2. 00

2. 00

0. 00

0.00

0. 00

0.00

26.29

26. 29

24. 09

24. 09

29. 61

29. 66

30. 46

33.20

Capital Cost Reduced by 55%
OCT OWC Geothermal

UGT Utah Geothermal
(999 9. 60% $95. 90 $15. 00 $0. 00 $15. 00 $110. 90 90% 14. 07 107. 3 107. 3 10. 73 2. 00 26. 80

$999 9. 60% $95. 90 $15. 00 $0. 00 $15. 00 $110. 90 90% 14.07 107. 3 107. 3 10. 73 2. 00 26. 80

Ca ilal Cost and Variable Costs Reduced by 40%
OCT OWC Geothermal $1,332 9. 60%

UGT Utah Geothermal
$127. 87

$1,332 9. 60% $127. 87

$15. 00
$15. 00

$0.00

$0.00

$15. 00

$15. 00
$142. 87

$142.87

90%

90%

18. 12

18. 12

64.4

64.4

64.4

64.4

6. 44

6.44
2.00 26.56
2.00 26.56

^h R-« RfwwaUe Cod Potmtial Unite Page 1 11/3/95 12:06 PM
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Forecasted Cost of Capital
RAMPP-4

Long Term Debt

Preferred Stock

Common Equity

TOTAL

Capital
Structure

48%

6%

4S2fc

100%

Cost

8.60%

8. 11%

12.00%

Weighted
Cost

4. 13%

0.49%

5.52%

10. 13%

Forecasted Cost of Capital
RAMPP-3

Long Term Debt

Preferred Stock

Common Equity

TOTAL

Capital
Structure

49%

6%

45%

100%

Cost

8.99%

8.93%

12.20%

Weighted
Cost

4.41%

0.54%

5.49%

10.43%
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

RAMPP-4

Table 5-1, Page 1 of 8

Case Name

Case*

Base R-3 Dala R-3 Data

Case using using
Study R-3 Code R-4 Codt

1 2 (A) 3 (A)

Summer Peak Capacity in Year 2005 IMW)
1 Native Load 8,807

2 Finn Sales 1.485

3 less DSM {35^1

4 Total Requirements 9,940

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal

12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar (RM)(%)

10, 123

424

0

363

222

0

0

Q

11, 132

1,192
12.0

Winter Peak Capacity in Year 2005 (MW)
17 Native Load

18 Firm Sales

19 less DSM

20 Total Requirements

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cyde CT
27

28

29

30

Coal

Transmission

Peaking Resources
Total Resources

10,162
319

0

387

248

0

0

a

11, 115

9^73
1, 195

(608)
9,860

10, 054

317

0

0

0

721

0

21Z
11^40

9^73
1. 195

(6161
9,852

10, 054

317

0

0

0

698

0

262
11^31

No

Suinmer

Season

4

9, 104

995

WSt
9, 654

10. 161

319

0

104

229

0

0

fl
10, 813

No

Turbine

Upgrades
5

8, 807

1,485
ass

9,934

9,974
424

0

431

297

0

0

n

11, 126

1,192
12.0

9,104
995

(1531
9, 646

10, 012

319

0

458

331

0

0

a

11,120

No Henniston No

Plant DSM

Med Gas High Gas Allowed
6 7 11

8. 807

1,485

(3591
9,933

9, 689

424

0

715
297

0

0

a

11,125

1,192

12.0

9, 104

995
usa

9, M5

9, 669

319

0

760

331

0

0

fl
11,079

8,807
1.485

uoa
9,B92

9, 689

424

0

966

0

0

0

fi
11, 079

1,187
12.0

9,104
995

f4871
9,612

9, 669

319

0

1, 028

0

0

0

n

11,016

8. 807

1,485

a

10,292

10, 123

424

0

683

297

0

0

a

11, 527

1, 235

12.0

9, 104

995

fl
10,099

10,161
319

0

726

331

0

0

a

11. 538

DSM Costs

Reduced by Increased
20% 15% 15%

12 13 14

8, 807

1,465
1152)

9, 842

10,122
424

0

371

106

0

0

a

11,022

1, 180

12.0

9, 104

995
15221

9,570

10,161
319

0

395
117

0

0

a

10,992

8^07
1. 485

(13fl
9,856

10, 122

424

0

382

110

0

0

fl
11.038

1, 182

12.0

9,104
995

isia
9, 584

10, 161

319

0

406

123

0

0

B

11, 009

8, 807

1.485

um
9.995

10, 123

424

0

351
297

0

0

!!
11. 195

1, 200

12.0

9, 104

995

(3871
9,712

10, 161

319

0

373
331

0

0

D

11.1B4

31 Reserves

32 Reserve Mar 'n(RM)(%)

1, 462

15.1

1,480

15.0

1,479

15.0

1, 159

12.0

1,474

15.3

1, 435

14.9

1,404

14.6

1^39

14.2

1. 422

14,9

1,426

14.9

1,472

15.2

Ijh NSA1 Summuy of Roulu 10/27/W ll;'i7AM
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Comparative Results of RA.MFP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

RAMPP-4

Table 5-1, Page 2 of 8

Case Name

Case*

Base R-3 Data B-3 Data No No

Case using using Summer Turbine
Study R-3 Code R-4 Code Season Upgrades

1 2 (A) 3 (A) 4 5

No Hermiston No

Plant DSM

Med Gas High Gas Allowed
6 7 11

DSM Costs

Reduced by Increased
20% 15% 15%
12 13 14

Annual Energy in Year 2005 (MWa)
1 Native Load 6,463 6, 634 6, 634 6. 463 6/463 6^63 6.463 6, 463 6, 463 6. 463 6.463

2 Pump Storage/Peak Return 305 376 383 306 305 306 299 305 305 305 305
3 Firm Sales 1,266 1,410 1,410 1,266 U&6 1,266 1,266 1,266 1,266 1,266 1^66
4 Non-Firm Sales 921 512 507 691 957 914 931 1.020 884 889 937

5 loaDSM 12(1} filB flS.U BCia 125!!) t2SU CZB 8 <222t (2911 (196)
6 Total Requirements 8,710 8,584 8, 583 8,524 8,741 8,696 8^86 9^153 8,618 8,631 8,775

7 Existing Generation
8 Finn Purchases

9 Non-Finn Purchases

10 New Resources

It Renewable

12 Cogeneration
13 Combined Cyde CT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

7. 768

400
0

0

360

183
0

0

a

8,710

7,473

364

4;

0

a

0

661

0

55
8^W

Average Annual Emission in 199W045 (1000 tpnsl
18 C02 55,189
19 NOK 125

financial Results with End Effects to 204S
20 50-year Utility Cost
21 NFV at 8.6% (miUion $) 42^60;
22 Seal Leveliad (niffls/kV ) 4255

7,476
364
44

0

0

0

639

0

52
8,582

7. 809

400

46

0

97
1'72

0

0

a

8, 524

55^77
125

42, 284

41. 98

7,672
400

0

0

426
242

0

0

a

8, 741

54,430
123

42, 610

42.64

7.351
400

5

0

707

233

0

0

a

8. 696

55,104
125

43^73
43. 31

7313
400

22

0

951
0

0

0

n

8,686

55,4I3
St,

43^20
43, 86

7, 760

400

0

0

676
217

0

0

a

9, DS3

»N/A
.N/A

43, 471

4152

7.7*6
400

18

0

367

88
0

0

B

8, 618

55,094
125

42^64
43. 00

7,746
400

15

a

378

92
n

»

a

8, 631

55, 118

125

42^71
42. 96

7.787

400

4

0

347
237

0

0

a

8. 775

55^15
125

42^78

42. 17

23 50-year Total Resources Cost
24 NPV at 8.6% (miUian $)
25 Real Leveluced (mUls/kWh)

25 IPM Obj Function (niillions $)

42, 990

41. 07

19,164

42/610

40, 70

18,930

(A) Case 2 and 3 are RAMPF-3 models. Since these models did not have a 2005 run year, 2003 is presented.
Therefore these two cases should only be compared against each other.

43, 052

41. 12

19^90

43,716
41. 76

19, 485

44, 158

42. 18

V)f7t

43,471
4152

19^20

43, 259

41. 32

18, 923

43, 225

41.29

18,998

42,905
40. 98

19307

Ijh NSJII SuTnmiiry o( Rnults 1(1/27, ^ fl:WiAM
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

RAMPF-4
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Table 5-1, Page 3 of 8

Case Name

Case*

Base

Case

Shldy
1

Summer Peak Capacily in Year 2005 IMW)
1 Native Load 8,807
2 Firm Sales 1.485

3 less DSM (3521
4 Total Requirements 9,940

5 Existing Genera ticm
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cydc CT
II Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar in(RM)(%)

10, 123

424

0

363

222
0

0

n

11, 132

1, 192

12.0

Wintn Ftilk Capacity in Year 2005 (MWI
17 Native Load

18 Firm Sales

19 less DSM

20 Total Requirements

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cyde CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Resen'e Mar in (RM) (7o)

9,104
995
wa

9, 653

10, 162

319

0

387

248

0

0

a

11,115

1,462
15.1

Load Growth Rate

Medium Medium

Low High
21 22

7^97
1, 485

uia
8,970

10, 123

424

0

0

0

0

0

2

10,547

1^77

17.6

7395
995

uau
8, 759

10, 161

319

0

0

0

0

0

a

10. 480

1, 721

19.7

10, 117

1.485
15051

11, 097

10, 123

424

0

1^84
297

0

0

a

12, 429

1^32

12.0

10, 473

995
isa

10^49

10, 161

319

0

1, 685

331
0

0

c

12, 497

1^47

15.2

Low Limited

Gas Medium

Prices $ Gas

31 32

8, 807

1,485

(3031
9,989

10, 123

424

0

344

297

0

0

a

11,188

1, 199

12.0

9, 104

995

(3211
9,705

10,161
319

0

366

331
0

0

c

11, 177

1,472
15,2

8.807
1,485

(3221
9,900

10,123
424

0

541

0

0

0

fl
11, 088

1,188
12.0

9, 104

W5
uaa

9, 617

10, 161

319

0

576
0

0

0

St
11, 056

1,438
15.0

High Gas Price
Non-finn Prices

High Med
33 34

8, 807

1, 485

(4U))
9,892

10, 123

424

0

532
0

0

0

fl
11,079

1, 187

12.0

9.104
995

(487)
9.612

10, 161

319

0

566

0

0

0

a

11, 046

1, 434

14.9

8, 807

1,485

U35)
9,857

10. 123

424

0

493

0

0

0

a

11,040

1, 183

12.0

9,104
995

eui
9, 585

10,161
319

0

524

0

0

0

c

11, 004

1,419

14.8

Lumped
Resource

Additions

41

saw
1, 485

Qffi)
9,925

10, 123

424

0

301

297

0

0

a

11, 145

1^20
12.3

9, 104

995

(4601
9, 640

10, 161

319

0

320

331

0

0

D

11, 131

1,492

155

Non-Firm Prices

Lower Higher
by 25% by 25%

42 43

8, 807

1,485
(347)

9, 945

10, 123

424

0

294

297

0

0

Q

31, 138

1, 194

12.0

9, 104

995
(fiffl

9. 661

10, 161

319

0

313

331

0

0

c

11, 124

1/463

15.1

8^07

1. 485

tssa
9, 937

10.123
424

0

340

243

0

0

a

11, 130

1, 193

12.0

9, 104

995
usa

9,649

10, 161

319

0

362

271

0

0

n

11.113

1, 464

15.2

yh N5K1 Summary of Results
W/27/W B. 17AM
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case*

Base

Case

Shidy
1

Table 5-1, Page 4 of 8

Load Growth Rate Low Umited High Gas Price Lumped
Medium Medium Gas Medium Non-finn Pnces Resource

Low High Prices $ Gas High Med Additions
21 22 31 32 33 34 41

RAMFP-4

Non-Finn Prices

Lower Higher
by 25% by 25%

42 43

*xl

 

OQ
ft)

~~J
\0

Annu 1 En r in ear 200 MWa
1 Native Load 6,463
2 Pump Storage/Peak Return 305
3 Firm Sales 1'266
4 Non-Firm Sales 921
5 less DSM t2W
6 Total Requirements 8,710

Existing Generation 7,768 .
Finn Purchases 400
Nan-Finn Purchases 0
New Resources

Renewable 0

Cogeneratian 360
Combined CydeCT 183
Coal 0
Transnussion °
Peaking Resources Q

Total Resources 8^710

5^96
305

1^66
978

(851
8, 060

7, 652

400

8

0

0

0

0

0

c

8, 060

Average Annual Emission ill l?9M(f15 (10(10 tTOSl
C02 ' 55,189: 52,938
NOx 125 . 124

Financial Reaulta with T.nd Effeclj, to 204?
20 50-yearUliUtyCosl
21 NPV at 8. 6% (miUon $) g 42^60;
22 RealLevelizedfmilIa/kWh) 4255.

23 50-year Total Resources Cost
24 NFV at 8.6% (miUion $) 42,990
25 B.aILevcIizedlmffls/kWh) 41.07

25 IPM Obj Function (oiillions $) 19,164

38, 921

43. 92

39, 062

43. 03

14, 895

7,438

305

1^66
Iffll

(3461
9.755

7, 680

400
0

0

1/513
163

0

0

a

9, 75S

57,983
125

47,134
41. 31

47^49

39. 64

24, 484

6,463

305
1^66

860
USfl

8. 698

7, 672

400
20

0

340
266

0

0

u

8^98

54,729
123

42^49
42.21

42. 973

41. 05

19, 113

6,463

305

1^66

926

(268)
8,690

7,748

400

10

0

533

0

0

0

a

8,690

55,408
126

41,924
42. 11

42. 445

40. 54

18, 860

6, 463

305
1, 266

927
aza

8,688

7. 751

400
12

0

525
0

0

0

a

8.688

55,496
127

42,457
42. 69

42,995

41. 07

19,098

6,463

305

1^66
886

BSffl
8,629

7.715

400
27

0

488

0

0

0

fl
8^29

55^08
127

43^)52
43. 44

43, 706

41. 75

19,791

6, 463

305
1^66

939
t25fl

8,717

7, 783

400
5

0

298

232
0

0

a

8, 717

55,109
125

42^12
42. 38

42. 773

40. 86

19,175

6, 463

305
1, 266

U5
ua

8, 440

7^14
400
125

0

289

113

0

0

c

8, 44B

54. 185

121

43.459
43.39

43, 885

41. 92

19,990

6,463

305

1^66

991
urn

8. 777

7. 830

400

0

0

337

210

0

0

a

8, 777

55,205
125

41;6<
41. 57

41, 998

40. 12

18^37

Ijh NSiH Sumniuy of ResulB
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Case Name

Case*

RAMPP-4

Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 5-1, Page 5 of 8

Base Overbuild by 250 MW in 1999 Overbuild by 500 MW in 1999 Underbuilding unlil 2005
Case with Non-Firm Prices Ihal are with Non-Hnn Prices Uiat are CCCT+2 CCCT+6 CCCT+10

Shidy 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher
1 44 45 46 47 48 49 50 (A) 51 (AI 52 (A)

hj

 

OQ
(T)

00
0

Summer Peak Capacity in Year 2005 IMWI
1 Native Load 8,807 8,807 8,807 8,807 8,807 8,807 8,807 8X>7
2 Firm Sales 1, 485 1, 485 1, 485 1.485 1,485 1,485 1,485 1. 485

3 less DSM Q521 Qia (3511 fi5U Ql!i) (348) 1348) 1353>
4 Total Requirements 9,940 9,947 9,941 9,941 9,952 9,944 9,945 9,939

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal

12 Transmission

13 Peaking Resources
14 Total Resources

10, 123

424

0

363

222

0

0

a

11, 132

10, 123

424

0

297

297

0

0

0

11,141

10, 123

424

0

364

223

0

0

a

11.134

10, 122

424

0

371
226

0

0

s

11, 143

10. 123

424

0

470

130
0

0

fl
11, 146

10, 122

424

0

470
121

0

0

a

11, 137

10, 122

424

0

470

169
0

0

s

11. 185

10,123
424

0

86

168

0

0

331
11, 131

8, 807

1,485
13631

9, 929

10, 123

424

0

150

102

0

0

321
11, 121

8, 807

1,485

{3631
9,929

10, 123

424

0

344

168

0

0

321
11^80

15 Reserves

16 Reserve Mar in (KM) (%)

1, 192

12.0

1, 194

12.0

1,193
12.0

U02
12.1

1, 194

12.0

1, 193

12.0

1^41

12.5

1, 193

12.0

1, 192

12.0

1, 451

14.6

Winter Peak Capadlv in Year 2005 IMW)
17 NaHveLoad 9, 104 | 9, 104 9, 104 9, 104 9, 104 9, 104 9, 104 9, 104 9, 104

18 Firm Sales 995 995 995 995 995 995 995 995 995

19 lesaDSM 1446) U3B IU& (4471 (430) (1111 ttia 14441 (4581
20 Total Requirements 9,653 9,664 9,655 9,652 9,670 9,658 9,657 9,655 9,641

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cyde CT
27 Coal

28 Transmission

29 Peaking Resources
30 Total Resources

10, 162

319

0

387

248

0

0

c

11,115

10. 161

319

0

316
331

0

0

a

11.127

10,162
319

0

387
249

0

0

a

11, 116

10,161
319

0

395
251

0

0

fl
11, 127

10, 162

319

0

500
145

0

0

a

11, 125

10, 161

319

0

500

134

0

0

c

11, 115

10, 161

319

0

500
188

0

0

a

11, 169

10. 161

319

0

91
187

0

0

352
11, 110

10, 161

319

0

160

114

0

0

342
11,096

9, 104

995
US!)

9, 640

10, 161

319

0

366

187

0

0

M2
11375

31 Reserves

32 Reserve Mar in (RM) (%)

1, 462

15.1

1, 463

15.1

1,461

15.1
1,474

15.3

1,456

15.1

1, 457

15.1

ifn
15.7

1,455

15.1

1,455

15.1

1. 735

18.0

(h N5D1 Summuy of Roulls KI/;7/OT aw AM
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case*

Base

Case

Study
1

Table 5-1, Page 6 of 8

Oveibuildby250MWinl999 Overbuild by 500 MW in 1999 Underbuildlng unUl 2005
wilhNon-Firm Prices Ihat are wilh Non-Firm Frices Ui.it are CCCT+2 CCCT+6 CCCT+10

25% Lower Medium 25% Higher 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher
44 45 46 47 48 49 50 (A) 51 (A) 52 (A)

hd
(U

00
w

Ann aIEner in Year 2005 MWa
1 Native Load 6,463 6,463
2 Pump Storagc/Pcak Rehim 305 305
3 Finn Sales 1.2"' 1.26'
4 Non-Finn Sales 921 «38
5 lessDSM OW USfl
6 Total Requirements 8,710 8,435

7 Existing Generation 7.768 7'514
8 Firm Pur<-!hases 400 400
9 Non-Firm Purchases U 148
10 New Resoiirces

11 Renewable 0 0
12 Cogeneration 360 261
13 Combined Cyde CT 183 113
14 Coal » °
15 Transmission 0 0
16 Peaking Resources Q Q
17 Total Resources 8,710 8,435

Avrragl. Annual Emission in lWfr.M45 flMfl tonsl
18 C02 55,189 i 54.153
" NO» 125 I21

Financial Results with End Effecls In 2045
20 50-year Utility Cost
21 NFV al 8.6% (mimon $) USW
22 RealLevelizedtmUls/kWh) 4255:

43^12
43, 43

6.463

305

1^66
923

(2131
8,713

7,768
400

2

0

360

184

0

0

(I
8,713

55,186
125

42^98
42. 58

6,463

305

1, 266

994
Ulffl

8. 784

7, 822

400

0

0

368

194
0

0

n

8,784

55^26
125

41^76
41. 64

6, 463

305

1^66
674

(2321
8, 475

7^19
400

107

0

400

49

0

0

a

8. 475

54, 090

121

43<41
43. 53

6. 463

305

1.266
919

aiffl
8, 712

7.742

400

6

0

465
100

0

0

a

8, 712

55,134
125

42, 767

42. 73

6, 463

305

1^66
1,011
(2im

8.804

7.791

400

0

0

465

148

0

0

c

8^04

55,157
125

41, 779

41. 74

6,463

305

\S 
502

f2U)
8^91

7,520
400

204

0

85

68
0

0

13
8^91

54^44
122

43. 707

43. 68

6.463

305

1^66
695
usa

8, 473

7,778

400

19

0

149
86

0

0

13
8,473

55^34
U6

42. 966

43m

6, 463

305

1^66

1, 009

C551
8.787

7, 822

400

a

0

341

149

B

D

Z5
8,787

55,310
126

41,719
41. 79

23 50-vear Total Re50urces Cost

24 ~"-NrV.18.6%(min.on$) 42,990 43,932 43,025 42,098 44,051
25 R<.alL««eliziri(milIa/kWh) 41.07 41.97 41.10 . 10.21 42. 08

25 IPMObjFumUanlmllllon. S) 19,164 20,043 19, 189 18^44 20, 107

Note: (A) An additional 2, 6, or 10 miIl/kWh was added to the CCCT cost to lepresenl
an additonal profit margin for an energy producer selling power in a seUers market.

43, 187

41, 25

U.227

42, 196

40. 31

uses

44, 146

42. 17

2B.027

43, 415

41. 47

19J21

42. 167

40.28

18^42

Ijh tCjBl SuinmuyofRBults

10/27/95 R:?7 AM
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 5-1, Page 7 of 8

Case Name

Case*

Base Added Transm Cheaper
Case TestTransm Bridger Utah Renew-
Study Conversion to OWC to OWC ables

1 57 58 59 61

Summer Peak Capacih in Year 2005 IMW)
1 Native I^ad 8.807

2 Firm Sales 1.485

3 less DSM (3521
4 Total Requirements 9,940

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cyde CT
II Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar . (RM)(%)

10. 123

424

0

363

222

0

0

n

11,132

1, 192

12.0

8^07
1, 485

1402)
9,890

10, 123

424

0

233

297

0

0

a

11, 077

1, 187

12.0

8, 807

1, 485

(353)
9,940

10, 122

424

0

364

222
0

0

a

11,132

1, 192

12,0

8, 807

1, 485

052)
9,940

10, 123

424

0

363

222

0

0

a

11, 132

1,192
12.0

Extend Inputs to 2045
Finn Loads an All

Contracts DSM Inputs
65 66 67

8, 807

1,485

aiai
9,944

10, 123

424

54

217
120

0

0

zaa
11, 137

1,157
12.0

8,807
2, 130

(370)
10, 567

10, 123

692

0

723

297

0

0

a

11, 835

1^68

12.0

8, 807

1,485
0321

9.960

10, 123

424

0

355
254

0

0

Q

11, 155

1,1»5
12.0

SM7
2, 130

r373)
10, 564

10, 123

692

0

720
297

0

0

fl
11,832

1, 268

12.0

Environmental Adders

with C02 Costa at
$10/ton $25/ton $40/ton

71 72 73

8, 807

1, 485

{3621
9,930

10, 123

424

0

985
297

0

0

a

llftl9

1399
19.1

8^07
1.485

U2ffl
9.866

10, 123

424

592

1,973

1. 889

0

0

a

15.002

4. 740

52.0

8^07
1, 485

(4601
9, 832

10,123
424

876

1, 660

2,531
0

0

n

15.616

5,199
58.8

Winter Peak Capacity in Year 2005 <MW)
17 Native Load : 9.104

18 Finn Sales 995

19 less DSM f446)
20 Total Requirements 9,653

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal

28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar (RM) (%)

10. 162

319

0

387

248

0

0

a

11, 115

1, 462

15.1

9, 104

995

(497\
9,612

10, 161

319

0

248

331

0

0

B

11, 059

1, 447

15.1

9,104
995

uia
9. 654

10. 161

319

0

387
247

0

0

B

11, 114

1.461

15.1

9, 104

995

(446>
9,653

10, 162

319

0

387

248

0

0

a

11,115

1^62
15.1

9, 104

995

aaa
9,660

10. 162

319

54

230

133

0

0

2Qfl

11.098

1.438

14.9

9. 104

1, 463

usa
10,108

10.161
954

0

769

331
0

0

a

12, 216

2. 107

20.8

9, 104

995
fua

9,672

10,162
319

0

377

283

0

0

n

11,141

1,469

15.2

9, 104

1, 463

ws
10, 105

10, 161

954

0

7M
331

0

0

a

12,212

2.107
20.8

9,104
995
dffll

9, 637

10, 161

319

0

1, 048

331
0

0

fl
11, 859

2^22

23.1

9,104
995

(509)
9, 590

10,161
319

712

2,099

2, 025

0

0

I!
15^16

5, 726

59.7

9, 104

995

tsaa
9,562

10. 161

319

L166

1,766

2, 709

0

0

a

16, 121

6^59

68.6

(jh N5^)1 Summary of Roulls 10/77/<M B'SflAM
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Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case »

Base

Case

Study
1

Table 5-1, Page 8 of 8

Added Transm Cheaper

TestTransm Bridger Utah Renew-
Conversion loOWC toOWC ables

57 58 59 61

Extend Inputs to 2045
Firm Loads an All

Conhacls DSM Inputs
65 66 67

Environmental Adders
with C02 Costs at

tlO/ton »25/ton $4Bfton
71 72 73

^
IB

(R
ftl

00
L*>

Annual En r in Y ai 200 MWa
1 Native Load

2 Pump Storage/Peak Rehim
3 Finn Sales

4 Non-Firm Sales

5 less D5M

6 Total Requirements

7 Exishng Generation
8 Firm Purchases

9 Nnn-Firm Purchases

10 New Resources

11 Renewable

12 Cogenerahon
13 Combined Cycle CT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

6,463

305

1^66
921
IW1

8,710

7, 768

400
0

0

360
183

0

0

n

8.710

6,463

306

U66
890
f2za

8,650

7,785

400

3

0

231
232

0

0

c

8,650

AxflBge-AT""-'' Emissio" in 1996-2045 (IQOQ ton?)
18 C02 55'189 55'160
19 NOx 125 125

Financial RpsultB with End Effect? 1(12045
20 50-year Utility Cost
21 NFVat8. 6%(mimon$) 42^60
22 Real Levelized (mills/kWh) 4255 ^

41^77
42. 12

6,463

305

1^66
954

IZ4D
8. 743

7,787

400
0

0

360

196

0

0

e

8.743

55^20
126

43^39
43. 03

6,463
305

1, 266

926
12111

8,715

7, 768

400

4

0

360
183

0

0

a

8, 71S

55^11
125

43,060
43. 05

6,463

305

1^66
912
da

8. 706

7, 739

400

5

51

214
99
0

0

ua
8.706

54,216
125

42^77

42. 19

6.463

305
U83

971
(25fl

9, 165

7.724
523

0

0

716
202

0

0

a

9,165

54,851
125

42^273
42. 35

6^63
305

1^66
931
aza

8,736

7,776
400

4

0

351
205

0

0

fl
8,736

55,220
125

45^26
41. 29

6,463

305

1.683
970
usa

9,166

7,726
523

0

0

713

203

0

0

n

9, 166

54, 838

125

45, 141

4153

6,463

305

1^66
239
usa

8^)17

5^92
400

449

0

975

302

0

0

c

8,017

44,911
91

43,665
43. 74

6,463

300

1, 266

180
aaa

7.921

2. 453

403

627

608

1,953

1. 878

0

0

»

7. 921

24,956
32

52, 388

52. 84

6,463

305

1. 266

283

13M
8.013

1,998

403

498

956
1M4

IfU
0

0

B

8^)13

20^39
22

55^52

56. 16

23 50-year Total Resources Cost
24 ' NTVat8, 6%(milUon$) 42,990 42,426 43,469
25 Rc«lLevelulid(miIl«/kWh) 41.07 4053 4152

25 IFMObjFuncllan (million. 0 W.1M l9^41 *9'154

43, 490

41. 54

19, 163

42, 698

40. 79

18,657

42, 744

40.83

22,121

45, 473

39. 97

22^79

45, 656

40. 13

26^47

44, 110

42. 13

34.7M

53, 027

50. 65

«,812

56^76

53. 76

56, 486

VI/17/W H'-SAM

l|h N5DI Suinmary of Reults
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Comparative Results of RAMPP-4 Runs (Case Results less Case 1)
RAMPP-4

hd
(U

00
fD

00
4s-

Case Name

Case*

Resource Selections by 10th year, Emissions and Financial Results
Pae 1 of 8

R-3Dala No No No Hennislon
Summer Turbine Plant

Season Upgrades MedGas High Gas

Base

Case

Study
1

R-3 Dala

using
R-3 Code

2 (A)

using
R-4 Code

3 (A)

No
DSM

Allowed

11

Summer Peak Capacily in Year 2005JMm
1 NaHve Load

2 Firm Sales

3 less DSM

4 Total Requirements

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar in(RM)(7o)

0

0

a

0

0

0

0

0

0

0

0

a

0

0

0.0

Winter Peak Capacity in Year 2005 (MWI
17 Native Load ; 0

18 Firm Sales 0

19 less DSM Q
20 Total Requirements 0

21 Existing Generation
22 Finn Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cyde CT
27 Coal
28 Tiansmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar 'n(RM)(%)

0

0

0

0

0

0

0

a

0

0

0.0

0

0

1

1

(0)
0

0

(282)
(19)

0

0

a

(M2)

(303)
(3. 1)

0

0

m

(6)

(149)
0

0

67
75

0

0

a

(6)

(0)
0.0

0

0

a

(7)

(150)
0

0

72

84

0

0

fl
6

13

0.1

0

0

la
17)

(434)
0

0

351
75
0

0

c

17)

(»)
0.0

0

0

IS)
(9)

(493)
0

0

374

84

0

0

n

(35)

(27)
(0. 3)

0

0

ua
(481

(434)
0

0

603

(222)
0

0

a

(S31

(5)
0.0

0

0

uu
Mil

(493)
0

0

641

(248)
0

0

a

199)

(58)
(0.5)

0

0

352
352

0

0

0

319

75
0

0

a

395

43
0.0

0

0

Ui
446

(D
0

0

340
84

0

0

a

423

(23)
(0. 9)

DSM Costs

Reduced by Increased
20% 15% 15%
12 13 14

0

0

(98)
B8)

(0)
0

0

8

(117)
0

0

a

ni»)

(12)
0.0

0

0

isa
(M)

(0)
0

0

8

(130)
0

0

B

(1221

(39)
(0. 3)

0

0

184)
(84)

(»)
0

0

18
(112)

0

0

a

(94)

(10)
0.0

0

0

(621
1691

(0)
0

0

19

(125)
0

0

c

(106)

(36)
(0. 3)

0

0

56
56

0

0

0

(13)
75

0

0

D

63

7

0.0

0

0

52
59

(I)
0

0

(13)
M

0

0

!!
70

11

0.0

^h M. final ̂ ufnm*ry ID n/3/W I1. 3AAM
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Case Name

Case*

Comparative Results of RAMFP-4 Runs (Case Results less Case D

Resource Selections by 10th year, Emissions and Financial Results
Page 2 of 8

R-3 Dala No No

using Summer Turbine
R-4 Code Season Upgrades

3 (A) 4 5

Base

Case

Study
1

R-3 Dala

using

R-3 Code
2 (A)

No Henniston

Plant

Med Gas High Gas
6 7

No
DSM

Allowed

11

DSM Costs

Reduced by Increased
20% 15% 15%
12 U 14

Annual Enfrgv in Year 200S IMWa)

^
B

OQ
n>

00
Ln

1 Native Load

2 Pump Storage/Peak Rehim
3 Finn Sales

4 Non-Firm Sales

5 l«sa DSM
6 Total Requiremento

7 Existing Generation
8 Finn Purchases

9 Non-Finn Purchases

10 New Resources

11 Renewable

12 Cogeneration
13 Combined Cycle CT
14 Coat

15 Transmission

16 Pealdng Resources
17 Total Resources

Average Annual Emission in 19<1>-2045 llpflUansl

cm " °
N0« ° '

Financial R'sulta with rpd Fffei-ta to 2045
20 50-year Utility Cost
21 NPV at 8.6% (miman $) | 0 ;
22 KcalLevcBzedlmUla/kWh) (1.00^,

Oi

0. 00

0

0

0

(230)
u

086)

41

0

46

0

(263)
(11)

0

0

a

ns«>

388

0

-276

-057

23 50-year Total Resources Cost
24 NPV at 8. 6% (mUUon $)
25 Real Levelized (mills/kWh)

25 IPM Obj FuncUon (millions $)

(A) Case 2 and 3 an RAMPP-3 modela. Since thia. models did not have a 2005 run yar, 2003 is pn.smBri.
Therefore Iheae two cases should only b« compared against each other.

-381
.V.37

-234

0

0

0

M

ffl
30

(96)
0

0

0

67

60

0

0

c

30

-758

-2

50
0. 09

62

0.06

226

0

0

0

CT
a

114)

(417)
0

5

0

348

50
0

0

a

(14)

-85
0

712

0.76

726

0. 69

322

0

w
0

10
(2B
1251

(155)
0

22

0

591
(183)

0

0

n

1251

224

1

1. 060

1. 31

1, 168

1. 11

415

0

0

0

99
2M
343

(8)
0

0

D

316
34

0

0

0

343

732

0

910

-1. 03

481

0.45

456

0

0

0

(37)
(SB
(92)

(22)
0

18

0

8

(95)
0

0

c

W2)

-94

0

4

0. 45

269

0.25

-240

0

0

0

(33)
(471
(791

(22)
0

15

0

18
(90)

0

0

n

(791

-71

0

11

0.41

235

0.22

-166

0

0

0

16

la
65

19

0

4

0

(12)
54

0

0

a

65

127
0

18

-0. 38

-85

-0. 09

143

nftW D'WAM

Ijh R4Jinri3Ufnmaty ID
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Comparative Results of RAMFP-4 Runs (Case Results less Case 1)
RAMPP-4

V
pl

OQ
(D

00
(T»

Resource Selections by 10th year, Emissions and Financial Results
Page 3 of 8

Base Load Growth Rate Low Limited High Gas Price Lumped
Case Medium Medium Gas Medium Non-firm Prices Resource

Case Name Stady Low High Prices $ Gas High Med Additions
Case ft 1 21 22 31 32 33 34 41

Summer Peak Capacity in Year 2005 IMW)
1 Native Load 0

2 Firm Sales 0

3 less DSM Q
4 Total Requirements 0

5 Existing Generation
6 Finn Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar in (RM) (%)

0

0

0

0

0

0

0

a

0

0

0.0

Winter Peak Capacity in Year 20fl5 (MW>
17 Native Load 0

18 Firm Sales 0

19 less DSM Q
20 Total Requirements 0

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar (KM) (%)

0

0

0

0

0

0

0

B

0

0

0.0

(1, 210)
0

211
1969)

I

0

0

(363)
(222)

0

0

B

(585)

384

5.6

(1, 209)
0

au
(8941

(D
0

0

(387)
(248)

0

0

a

(63SI

260
4.5

1^10
0

(1531
1, 157

1

0

0

1, 221

75
0

0

fl
1^97

139
0.0

1369
0

(1731
1,196

(1)
0

0

1,299
84

0

0

B

1^82

186

0.0

0

0

5fl
50

1

0

0

(20)
75
0

0

a

56

6

0.0

0

0

52
52

(D
0

0

(21)
84

0

0

a

62

10

0.0

0

0

(40)
140)

1

0

0

178
(222)

0

0

B

(441

(4)
0.0

0

0

ca
(M)

(1)
0

0

189

(248)
0

0

a

(591

(23)
(0. 2)

0

0

Uffl
(48)

1

0

0

169
(222)

0

0

a

(S3)

(5)
0.0

0

0

(411
«1)

(D
0

0

ISO
(248)

0

0

a

168)

(28)
(0. 2)

0

0

(831
(83)

1

0

0

129
(222)

0

0

fl
192)

(10)
0.0

0

0

(6S1
(68)

(1)
0

0

137

(248)
0

0

fl
(ui)

(43)
(0.3)

0

0

tui
(14)

1

0

0

(63)
75

0

0

a

13

28
0.3

0

0

1141
nil

(D
0

0

(67)
84

0

0

a

17

30

0.3

Non-Firm Prices

Lower Higher
by 25% by 25%

42 43

0 0
0 0
S ffl
5 (2)

1 0
0 0

0

(69)
75
0

0

s

fi

1

0.0

0

0

a

8

(1)
0

0

(74)
84

0

0

B

9

1

(0.0)

0

(2.3)
21

0

0

fl
(21

0

0.0

0

0

fU
(4)

(I)
0

0

(25)
23

0

[)

D

121

2

0.0
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FacifiCorp
Comparative Results of RAMPP-4 Runs (Case Results less Case D

RAMPP-4

Resource Selections by 10th year, Emissions and Financial Results
Page 4 of 8

Base Load Growth Rate Low Limited
Case Medium Medium Gas Medium

Case Name Shidy Low High Prices $ Gas
Case* 1 21 22 31 32

High Gas Price
Non-firm Prices

High Med
33 34

Lumped
Resource

Additions

41

Non-Finn Prices

Lower Higher
by 25% by 25%

42 43

i-o

 
OQ
ft)

00
'J

Annual Enrrgy in Year 2005 (MWal
1 Native Load

2 PumpStorage/Peak Return
3 Firm Sales

4 Non-Firm Sales

5 less DSM

6 Total Requirements

7 Existing Generation
8 Firm Purchases

9 Non-Firm Purchases

10 New Resources

11 Renewable

12 Cogeneration
13 Combined Cycle CT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

(867)
0

0

57
152

(6511

(116)
0

8

0

(36C)
(183)

0

0

a

16511

Av-rage An""al Emisaion in 199W(f4,li dOpl ) tOBSl

C02 ~ 0 -2'250
NOx » -'

FinansialJi-""1*' "itl1 End Efteb to 2045
20 50-year Utility Cost
21 NPV>t8. 6%(mIIUon$) | »
22 RealLevelized(miUs/kWh) | 0.00

23 50-year Total Resources Cost
24 NPV at 8,6% (million $)
25 Real Levelized (mills/kWh)

25 IPM Obj Function (millions $)

0-

0. 00.

-3,639
1.37

-3.928
1.96

-4.269

976

0

0

171
usa

1/145

(88)
0

0

0

1,153
(20)

0

0

a

1,045

2,794
0

4^74
-1.24

4,858
-1.43

5320

0

0

0

(61)
ffl
na

(%)
0

20

0

(20)
84

0

0

B

(12)

-460
-2

88

-0.34

-17
-0. 02

-51

0

0

0

4

ca
(20)

(20)
0

10

0

173
(183)

0

0

a

(201

219
1

-637

-0.44

-545
-0.53

-3G3

0

0

0

6

QB
(22)

(17)
0

12

0

165
(183)

0

0

B

(221

308

1

-103

0. 14

5

0. 00

-66

0

0

0

(35)
146)
181)

(53)
0

27

0

128

(183)
0

0

n

(81)

320
1

491

0. 89

715
0. 68

628

0

0

0

18
tia

6

15
0

5

0

(62)
49

0

0

n

<.

-79
0

-249
-0.17

-217
-0. 21

11

0

0

0

(276)
fi

(270)

(254)
0

125

0

(71)
(69)

0

0

c

(270)

-1,004
-4

898
0.84

895
0.85

827

0

0

0

69
la
66

62
0

0

0

(23)
27

0

0

11
66

16
0

-996

-0.98

-993

-0. 95

-826

II/3/95 11 M AM
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PacifiCorp

Comparative Results of RAMPP-4 Runs (Case Results less Case 1)
RAMPF-4

hd
tu

OQ
IT>

00
00

Case Name

Case*

Resource Selections by 10th year, Emissions and Financial Results
Page 5 of 8

Base Overbuild by 250 MW in 1999 Overbuild by 500 MW in 1999 Underbuilding unlil 2005
Case with Non-Firm Prices that are with Non-Finn Prices that are CCCT+2 CCCT+6 CCCT+10

Study 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher
1 44 <5 M 47 48 49 50 (A) 51 (A) 52 (A)

Summer Peak Capacily in Year 2005 (MW>
I Native Load . 0

2 Firm Sales 0

3 less DSM Q
4 Total Requirements 0

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking desources
14 Total Resources

15 Reserves

16 Reserve Mar in (KM) (%)

0

0

0

0

0

0

0

fl
0

0

0.0

Winter Peak Capacity in Year 2005 IMW1
17 Native Load ' 0

18 Firm Sales 0

19 less DSM Q
20 Total Requirements 0

21 Existing Generation
22 Finn Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar (RM) (%)

0

0

0

0

0

0

0

a

0

0

0.0

1

0

0

(67)
75

0

0

B

9

1

0.0

0

0

u

11

(D
0

0

(71)
84

0

0

fl
12

I

(0.0)

0

0

1

1

0

0

0

0

1

0

0

a

2

0

0.0

0

0

2

2

0

0

0

0

1

0

0

a

2

(0)
(0.0)

0

0

1

1

(0)
0

3

0

0

a

11

10
0.1

0

0

(U
(11

(0)
0

0

8

4

0

0

a

12

13

0.1

0

0

13
13

0

0

0

107

(92)
0

0

c

14

2

0,0

0

0

1Z
17

0

0

0

113
(103)

0

0

a

10

(6)
(0. 1)

0

0

5

5

(0)
0

0

107
(102)

0

0

a

5

0

0.0

0

0

s

5

(0)
0

0

113

(113)
0

0

fl
0

(5)
(0. 1)

0

0

5

5

(0)
0

0

107
(53)

0

0

a

53

48
0.5

0

0

1

4

(0)
0

0

113
(59)

0

0

n

54

50
0.5

0

0

Ul
(D

0

0

0

(278)
(54)

0

0

3a
U)

0

0.0

0

0

2

2

(1)
0

0

(295)
(60)

0

0

352
151

(6)
(0. 1)

0

0

urn
(10)

0

0

0

(213)
(120)

0

0

321
Ill)

(D
0.0

0

0

ua
(12)

(I)
0

0

(227)

(134)
0

0

312
(191

(7)
(0. 1)

0

0

UB
no

0

0

0

(19)
(54)

0

0

321
248

258

2.6

0

0

(U)
114)

(1)
0

0

(21)
(60)

0

0

312
260

274
2.9
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PacifiCorp
RAMPP-4

Comparative Results of RAMPP-4 Runs (Case Results less Case 1)

Case Name

Cased

Resource Selections by 10th year, Emissions and Financial Results
Page 6 of 8

Base Ovnbuild by 250 MW in 1999 Overbuild by 500 MW in 1999 Underbuilding until 2005
Case with Non-Finn Prices thai are with Non-Firm Prices that are CCCT+2 CCCT+6 CCCT+10
Study 25%Lowei Medium 25% Higher 25% Lower Medium 2S% Higher 25% Lower Medium 25% Higher

1 " 44 45 46 47 48 49 50 (A) 51 (A) 52 (A)

^
(U

OQ
(t>

00
\0

Annual Energy in Year 2005 IMWa)
1 Native Load

2 Pump Storage/Peak Return
3 Firm Sales

4 Non-Firm Sales
5 less DSM

6 Total Requirements

7 Existing Generation
8 Firm Purchases

9 Non-Firm Purchases

10 New Resources

11 Renewable

12 Cogeneration
13 Combined Cycle CT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

0

0

0

(283)
a

(2751

(254)
0

148

0

(99)
(69)

0

0

a

(275)

Average Annual Emisalon in 199(f;?45 (10W ton?)
18 C02 0 -1.036
19 NOx 0 -*

Financial R>«ulls wilh End EffeclsJliJBlS
20 50-year Utility Cost
21 NPVal8. 6%(milBon$) 0 952
22 Real Levellzed (mlUl/kWh) 0.00 0.88

23 50-year Total Resources Cost
24 NPV at 8. 6% (million I)
25 Real Levelized (mills/kWh)

25 IPM Obj Function (millions $)

0

0. 00

942

0.90

879

38
0.03

35

0. 03

26

0

0

0

73
a

73

54
0

0

0

8

12
0

0

a

73

37
0

-885
-0.91

-892
-0. 86

-819

0

0

0

(248)
13

(235)

(249)
0

107

0

40

(133)
0

0

a

<235>

-\fm
A

1,081
0.98

1, 061

1. 01

944

0

0

0

(3)
1

2

(26)
0

6

0

105
(83)

0

0

a

2

-54
0

207
0. 18

197

0, 18

63

0

0

0

90
i

94

23
0

0

0

105
(34)

0

0

a

94

-31
0

-781
.am

-794

-0. 76

-796

0

0

0

(420)
a

1419)

(248)
0

204

0

(275)
(115)

0

0

12
1420)

-845
-3

1, 147

1.13

1,156
1. 10

863

0

0

0

(226)
au

(237)

10

0

49

0

(211)
(97)

0

0

13
(2371

145
0

405

0. 48

425
0. 40

157

0

0

0

87
uu
76

54

0

0

0

(19)
(33)

0

0

Z5
76

122

0

-841
-0. 76

-823

-0. 79

-«21

Note: (A) An addiUonal 2, 6, or 10 mllI/ltWh was added to the CCCT cost to repreBmt
an additonal profit margin for an energy producer selling power in a seUers market.
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PacifiCorp

Comparative Results of RAMPP-4 Runs (Case Results less Case 1)
RAMPP^

Resource Selections by 10th year, Emissions and Financial Results
Page 7 of 8

Base Added Transm Cheaper Extend Inputs to 2045 Environmental Addere
Case TestTransm Bridger Utah Renew- Firm Loads and All with C02 Costs at

Case Name Study Conversion lo OWC to OWC ables Conh-acts DSM Inputs $10/ton $25/ton $40/ton
Case* 1 57 58 59 61 65 66 67 71 72 73

v
0

OQ
fD

>x>
0

Summer Peak Capacily in Year 2005 (MW)
1 Native Load 0

2 Firm Sales 0

3 less DSM Q

4 Total Requirements 0

5 Existing Generation
6 Firm I\irchases

7 New Resources

8 Renewable

9 Cogeneradon
10 Combined Cycle CT
II Coal
12 Transmission

13 Peaking Resources
14 Total Resources

0

0

ua
(4»)

0

0

0

(131)
75

0

0

a

155)

0

0

(ffl
10)

(0)
0

0

0

(0)
0

0

a

10)

0

0

1

4

0

0

54
(147)
(102)

0

0

as
5

0

645
(171
628

1

268

0

3«0
75

0

0

a

703

0

0

21
21

0

0

0

p)
32

0

0

fl
23

0

645

12B1
625

1

268

0

356
75

0

0

n

700

0

0

urn
n»)

1

0

0

622
75

0

0

a

697

0

0

(73)
(73)

1

0

592
1. 610

\laSJ
0

0

a

3^70

0

0

(107>
11071

1

0

0

876
1, 297

2310
0

0

a

4,484

15 Reserves

16 Reserve Mar in(ElM)(%)

0

0.0
(6)

0.0
(0)

0.0

0

0.0
(35)
0.0

76
0.0

3

0.0

75
0.0

707

7.1

3^48
40.0

4,007
46.8

Winter Peak Capacily in Year 2005 (MWI
17 Native Load 0

18 Finn Sales 0

19 less DSM B
20 Total Requirements 0

21 Existing Generahon
22 Finn Purchases

23 New Resources

24 Renewable

25 Cogeneradon
26 Combined Cycle CT
27 Coal

28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar (KM) (%)

0

0

0

0

0

0

0

a

0

0

0.0

0

0

ttU
(41)

(D
0

0

(139)
M

0

0

a

<MI

(15)
(0. 1)

0

0

1

1

(0)
0

0

0

(0)
0

0

fl
(0)

(1)
(0. 0)

0

0

fl
0

0

0

0

0

0

0

0

fl
0

0

0.0

0

0

z

7

0

0

54
(156)
(114)

0

0

21S
117)

(24)
(0.3)

0

468

(13>
455

(1)
635

0

383
84

0

0

c

1, 101

646

5.7

0

0

12
19

0

0

0

CT
35

0

0

a

26

7

0.0

0

468
dfl
452

(1)
635

0

379
84

0

0

a

1,097

645

5.7

0

0

(161
(16)

(1)
0

0

661

84

0

0

c

744

760
7.9

0

0

(63)
(63)

(D
0

712

1,712
1,777

0

0

c

4, 201

4, 264

44.6

0

0

t8U
191)

(1)
0

1, 166

1^80

2.461

0

0

0

5,006

5, 097

53.4
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PacifiCorp

Comparative Results of RAMPP-4 Runs (Case Results less Case 1)
RAMPP-4

Resource Selections by 10th year, Eniissions and Financial Results
Page 8 of 8

Base Added Transm Cheaper Extend Inputs to 2045 Environmental Adders
Case TestTransm Bridger Utah Renew- Finn Loads and All wilhC02 Costs at

Case Name Study Conversion to OWC to OWC ables Contracts DSM Inputs $10/ton $25/ton $40/ton
Case* 1 57 58 59 61 65 66 67 71 72 73

rfl

 
OQ
(D

Annual Entity in Year 2005 (MWal
1 Native Load 0

2 Pump Storage/Peak Return 0
3 Firm Sales 0

4 Non-Finn Sales 0

5 less DSM C
6 Total Requirements 0

7 Existing Generation 0
8 Firm Purchases 0

9 Non-Firm Purchases 0

10 New Resources

11 Renewable O

12 Cogeneradon 0
13 Combined Cycle CT 0
U Co«l 0
15 Transmission 0

16 Peaking Resources Q
17 Total Resourees 0

0

0

0

(32)
CB
(60)

17
0

3

0

(129)
50

0

0

a

(60)

0

0

0

33
isa
33

19
0

0

0

0

13

0

0

c

33

0

0

0

(9)
5

(5)

(29)
0

5

51
(145)

(84)
0

0

128
(5)

0

0

417

50
aa
<55

(44)
124

0

0

356
19

0

0

fl
455

0

0

0

9

1Z
26

8

0

4

0

p)
22

0

0

0

26

0

0

417

49
flu
455

(42)
124

0

0

353
21

0

0

s

456

0

0

0

(682)
02)

1693)

(1, 876)
0

449

0

615
119

0

0

a

(693)

0

(5)
0

(741)
(43)

(789)

(5315)
3

627

608
1^93
1, 695

0

0

I!
(7«9)

0

0

0

(638)
isa

(6971

(5,770)
3

498

956
1. 284

2^31

0

0

D

(698)

Average Annual Emission jiii^99^-2Q45(1000 tons)
18 C02 0 -29 132
19 N0« 0 0

23
0

-972
0

-337
0

32
0

-351
0

-10,277
-34

-30, 233

-93

-34,550
-103

Financial Results with_End^£ffe£ts ta 2045

20 50-year Utility Cost
21 NFVat8.6%(mflUon$) 0
22 Rail Levdizal (imlls/kWh) 0.00

23 50-year Total Resources Cost
24 NPV at 8.6% (million $)
25 Real Levelized (miIls/kWh)

25 IPMObj Function (millions $)

Oi
0. 00

-683
-0. 43

-564
-0. 54

377

478
0.48

479

0. 45

500
0. 50

500
0, 47

-283
-0.36

-293
-0. 28

-506

-288
-0.20

-246

-0.24

2,957

2,465
-1.26

2. 483

-1.10

3,416

2^81
-1. 02

2,6«
-fl. 94

7,183

1,105
1. 19

1, 120

I.0«

15,573

9, 827

10. 29

10, 037

9. 58

27,649

12, 991

13. 61

13, 286

12. 69

37J22
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PacifiCorp
RAMPP-4 Emission Calculation

Page 1 of 2

Short

APS
AFT
BHC
GW
C&i
CHL
CLS
CTG
CRM
DJN
CDS
HAY
hffi
HTN
HTR
JBR
JRV
LTL
MID
NAU
QFN
QFU
RFF
\WD

CTU
OC1
OC2
occ
OCT
OCT
OPS
OW1
OW2
UC1
ucz
LCC
UCT
DC/
ucz
UD1
UG1
UG2
UG3
UGT
UPC
UPS
UW1
UW2
wcc
WCT
we'/
wcz
WG1
WG2
WW1

Name

Full

APS Sec CTs
APS NEW CTs
Black Hills CT 1,2.
Carbon 1,2

Centralia 1,2

Cholla 4
Colstrip 3,4
Craig 1^2
Cal Res Margin Unit
Dave Johnston 1, 2,3

Gadsby 1, 2;3
HaydenJ ,2
Hermiston

Huntingto^T^^, 2^
Hunter 1, 2,3
Jim Bridger 1.2,3, 4^
James River

Little Mountain

Mid-Columbia

Emission

T e

APS.BH
APS-BH
APS-BH

MWa
A

37
1

Naughtpn 1,,2,3
QFNW
QFUPL

Reg yest for Pj-op^sal
Wyodak
H dro. Wind and T&D
Total Existin Resources

Summer Purch $6/Year

OWC Cogen 1
OWC Cogen 2
OWC Combined Cycle
OWC Simple Cycle CT
OWC Geothermal

OWC Pump Storage
OWC Wind Non-Fim
OWC Wind Firm

Utah Cogen 1
Utah Cogen 2
Utah Combined Cycle
Utah Simple Cycle CT
Utah IQCC Hunter 4
Utah IGCC CT
Utah Gadsby Repower
Utah PC Hunter 4
Utah Coal $23.25^'on
Utah Goal S27.00n'on
Utah Geothermal

Utah Compressed Air
Utah Pumped Storage
Utah Wind Non-firm

Utah Wind Firm

Wyo Combined Cycle
Wyo Simple Cycle CT
Wyo IGCC Wyodak 2
WyolQCCCT
Wyo PCWyodak2
Wyo_Cpa)__$6. 70/Tpn_
Wyo Wind Non-firm

CARBN
CENTT1
CHOL4
COLST
CRAIG
SAS
DJOHN
GADSB
HAYDN
HERMS
HUNTN
HUNTR
JBRDQ
GAS
GAS
NONE
NAUGH
GAS
3AS
GAS
VWODK

159
576
325
124
137

0

692
24
63

430
770
959

1, 249
51

GAS
GAS
Gf6
GAS
GAS
NONE
NONE
NONE
NONE
GAS
GAS
GAS
GAS
COALU IG
COALU IG
GAS
COALU
COALU
COALU
NONE
NONE
NONE
NONE
NONE
QAS
GAS
COALW IS
COALW IS
COALW
COALW
NONE

9

255
579

61
61

6

243
1. 038
6. 812

298
62

Full Heat
Rate

7, 600
8. 530

10. 334
10, 966
10,491
10, 548
10. 659
10, 058

7. 517
11, 083
11, 662
10, 357

6, 800
10. 169
10, 332
10. 229

4, 381
7. 517

10. 518
7, 517
7, 517
7. 517

11, 838

RAMPP-4

C02
Ibs/mmbtu 1000 Tons

.
_(B)_ .

1 18
118 162
155 _ _6,
198 1, 512
213 5, 634
215 3, 233

215 1, 247
215 1, 296
118 _ 0
218 7, 328
118 143
215 614
118 1, 510
211 7, 237
219 9, 509
211 11, 808
118 115
118 36

210 5, 604
118 237
118 238
118 23
215 2, 707

319

7. 517
7, 517
7. 517
7, 517
7. 517

10, 000

7, 517
7, 517
7, 517
7, 517
8, 400
8, 400
7. 517

10. 062
10, 062
10, 062
10, 000

4, 700

7, 517
7. 517
8, 881
8, 881

11. 900
10, 758

118
1 18
118
1 18
118

118
1 18
118
118
206
206
1 18
206
206
206

60.200

1, 157
241

1, 241

118
118
206
206
206
206

Ijh R-4 Example of Emissions
9/21/95 2:12 PM
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paclflCorp
RAMPP-4 Emission Calculation

Page 2 of 2

Short

WW2

cm
DPL
NFH
NPL
WFH
WPL

Name

Full
Emission

T e

Wvo Wind Firm NONE
Total New Resources

Total On System Emissions

MWa
A

679
7 491

Full Heat
Rate

DSWSec., HLH
DSW See., LLH
NW See., HLH
NW See., LLH

SAS
GAS
GAS
GAS

Wyo. Sec;,, _HLH. _ ____ WS
W o See., LLH Q/lS
Total Non-firm Purchases

ASE APS Sea Ex(P)
ASU APS Supplemental
P37 BPA Spnng_Ex(P)
P38 BPA Summer Ex(P)
CSH CSPE
DES Deseret

GST Gem State

GSV Grant County
HAN Hanford WNP 1
1LC Idaho Load Control

INT Interruptible^Rep
K£ PGE Cove
SCE SCE Winter
SE So Idaho Ex(P),
TSB Tri-State Basic
TSE Tri-State Ex(P)
USB USBR Greenspring
WWP WWP
P39 WWP Seasonal Ex(P)
P40 WWP Summer Purchase

Total Firm Purchases

Total Emissions Gas Saies

On System Emissions
Purchases

Firm Sales

Non-Firm Sales

Net Total

Total Emissions Coal Sales

On System & Purchases
Firm & Non-Firm Sales

Net Total

QAS
QAS
NONE
NONE
NONE
COAL
COAL
NONE
NONE
NONE
GAS
NONE
GAS
COAL
COAL
COAL
NONE
GAS
QAS
GAS

GAS
GAS

Coal

13

6

14

6

10

7. 517
7, 517
7. 517
7. 517
7, 517
7. 517

7, 517
7. 517

10, 062
10, 062

RAMPP-4

C02
Ibs/mmbtu 1000 Tons

_(B)

2. 639
62 839

Ill
111
11
11
11
11

94
16
18

3

181

7, 491
186

;1, 266)
!926)

5, 485

7, 676
2. 191)
5, 485

7, 517

7, 517
10, 062
10, 062
10. 062

7. 517
7, 517
7, 517

118
118

206
206

118

118
206
206
206

118
118
118

7, 517
7, 517

10, 062

1 18
118

206

17

17

51

51

856
142
I 61

12

1, 273

62, 839
1, 290

(4, 917!
3 596

55, 617

64, 129
(19, 892
44, 237

Total Emissions Wei hted

On System & Purchases
Emission per MWa
Firm Sales

Net Total

8. 3541

7. 676

2. 191'!
5, 485

64, 129

'18, 305
45, 824

Notes

(A) Source Base Case (Case 1 ) in the year 2005
(B) Formula for 1.000 tons Is MWa x 8.760 x Heat Rate x Ibs/mmbtu / 2.000,000

l]h R-4 Example of Emissions
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PacifiCorp

Average Annual C02, NOx and TSP Emissions
Sorted by the absolute percent change in C02 from the Base Case

RAMPP-4

Tl
EU

00
fD

^D
4^~

Case

Nuinber

73
72

71
22
21

47
44
42

61
50
5

11

31
4

67

65
34

33
7

32
51

58
14
52
12
6

41

13
48
46

66
49
57
59
43

Study Title

High Environmental Adders
Medium Environmental Adders
Low Environmental Adders

Med High Load - Med Gas
Med Low Load - Med Gas

500 MW Plant in 1999 - 25% Lower Non-Firm Market Prices

250 MW Plant m 1999 - 25% Lower Non-Firm Market Prices
25% Lower Non-Finn Market Prices

Renewables at 35% of Capital Cost
Underbuild - 25% Lower Non-Firm Market Prices

No Turbine Upgrades
NoDSM
Med Load - Low Gas

No Summer Season

Extension of All Modeling to 2045
Extension of all Existing Firm Wholesale Contracts
High Gas - with Medium Non-firm Market Prices
Med Load - High Gas
Med Load High Gas Without Henniston
Limited Gas (500 MW) at Med Esc
Underbuild - Medium Non-Firm Market Prices

Added Transmission - Bridger to OWC
15% Conservation Disadvantage
Underbuild - 25% Higher Non-Firm Market Prices
20% Conservation Advantage
Without Hermiston

Resource Lumpiness

Average Annual Emissions {1,000 Tons)
C02

20, 639
24, 956
44, 911

57,983
52, 938

54, 090
54, 153
54, 185
54, 216

54,344
54,430
55,921
54, 729
55,577
54, 838

54,851
55,508
55, 496
55, 413

55,408
55, 334
55, 320

55, 315
55,310
55,094

45
1

55, 104
55,109

15% Conservation Advantage 55, 118
500 MW Plant in 1999 - Medium Non-Firm Market Prices 55, 134

250 MW Plant in 1999 - 25% Higher Non-Firm Market Prices 55, 226
Extension of Loads & DSM to 2045 55, 220

55, 157

55, 160
55, 211

55, 205
55, 186
55, 189

500 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
Test of Transmission Plant Conversion

Added Transmission - Utah to OWC

25% Higher Non-Firm Market Prices
250 MW Plant in 1999 - Medium Non-Firm Market Prices
Base Case

NOx

22.3
32.3
90.8

125.5
124.3
121.0

121.3
121.4
125.0
121.7
122.9

125.2
123.4
125.5
125.4

125.4
126.5
126.5

126.4
126.2
125.6
125.6

125.1
125.6
125.4
125.1
125.0
125.4
125.0

125.3
125.2
125.1
125.3

125.3
125.3
125.2
125.2

TSF

2. 15
2.95
8. 57

11.32
11. 00
10. 79

10.81
10. 81
11. 13

10.82
10.98
11.21
11. 01
11. 20

11.18
11. 18
11.25
11. 26

11.26
11.24
11. 19

11.23
11. 19
11.21
11. 18
11. 19
11. 18
11. 18
11. 15
11. 19

11.19
11. 17
11. 24
11. 19

11.20
11. 18
11. 18

% Change from Base Case
C02 NOx TSP

-62. 6% -82. 2% -80. 8%

-54.8% -74.2% -73.7%
-18.6% -27. 5% -23. 4%

5. 1% 0. 2% 1. 2%

-4.1% -0.7% -1.6%
-2. 0% -3.3% -3. 5%
-1. 9% -3. 1% -3. 4%
-1. 8% -3. 0% -3, 3%

-1.8% -0.1% -0.5%
-1.5% -2. 8% -3. 2%
-1.4% -1.9% -1.8%
1.3%

-0. 8%
0.0%

-1.4%

0. 7%
-0. 6%

-0.6%
0.6%
0.6%

0. 4%

0.4%
0.3%

0.2%
0. 2%
0. 2%

-0. 2%
-0. 2%
-0. 1%
-0. 1%

0. 2%

0.2%
0.2%
1.1%
1. 1%
1. 0%

0.8%
0.3%
0.4%

-0. 1%

0.3%
0. 2%

-0. 1%
-0. 1%
0.2%

-0. 1%

0. 1%
0. 1%

-0.2%

0.1%
0.0%

-0, 1%
-0. 1%

0.0%
0.0%
0. 0%
0.0%

-0. 1%
0. 1%

0.1%
0. 1%
0. 0%
0.0%

0. 3%
-1. 5%

0.2%
0. 0%
0.0%
0. 6%
0. 7%

0.7%
0.5%
0. 1%
0. 4%
0. 1%

0.3%
-0. 1%
0. 1%
0. 0%
0. 0%

-0. 3%

0. 1%
0, 0%

-0. 1%

0.5%
0. 1%
0. 1%
0. 0%
0.0%

IJh N4. 05 Einissions Sorted 11/14/<»5 2'2(;rM
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PacifiCorp Electric Operations
RAMPP-4

Financial Model Results - Key Output

Loads:

System Load fMWa): The optimization (IPM or integrated planning model)
model energy requirement before DSR (conservation) resources are
determined. This is the load the company is required to meet through
generating resources or purchase power, measured at the busbar. System load
includes the gross (including T&D losses) retail energy requirements, plus the
regular sales for resale energy requirements (requirement or on-system
sales). This excludes the firm wholesale sales energy requirements.

Conservation CMWa1: Level of DSR resources selected by the optimization or
IPM model from bundles of DSR measures.

System Load After Conservation (MWal: Represents the system load net of
conservation.

Energy Sales After Conservation (MWal: The retail energy sales to residential.
commercial, and industrial customers, plus the regular sales for resale,
measured at the customer meter. The forecasted energy sales before
conservation, load growth scenario's were medium low, medium, and medium
high.

Total Customers COOO't: Is the forecast of company customers from the energy
sales forecast used in the optimization model.

Net Electric Plant CSM1: Adds the optimization model resource additions
(completed and CWIP) to total gross electric plant, less accumulated
depreciation reserve, in deriving net electric plant. (Net electric plant
includes conservation assets, betterment additions, new resource additions

from optimization model, less retirements, less accumulated depreciation.)

Net Conservation Assets ($M1: ^ The portion of net electric plant from
investments in conservation (DSR) resources after cumulative amortization.

This includes esc (energy service charge) loan programs and non-esc
(deferred) programs.

Utility Cost:

Operating Revenues (SMt: (Nominal) Model assumes perfect regulation, where
plant betterments are added to rate base in the year completed starting in 2000.
The rate base is lagged one year in computing the return on rate base.
Depreciation. O&M expenses, taxes other than income taxes, and income taxes
are added to return on rate base, providing gross operating revenues. Gross
operating revenues are reduced by the revenue credit (sales for resale
excluding regular, DSR energy service charge, and other revenues).

Cost in Mills/Kwh' Operating revenues divided by energy sales after
conservation (times 1/8760 hours a year times 1000).

Average Customer Bill_Cjl__ Operating revenues per customers.
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Total Resource Cost:

DSR Customer Cost [SMll (Nominal) Customer investment and benefits from
DSR Resources. Includes customer out-of-pocket expenses, O&M expenses or
benefits, and replacement cost for measures.

Levelized DSR Customer Cost C$M): Customer cost levelized over 20 years using
the company's after-tax discount rate of 8. 6%.

Energy Service Charge (SM'): Revenue from customers who receive energy
service loans for acquiring DSR resources. This reflects the customers total
annual loan payments.

Total Resource Cost . (Nominal) Utility operating revenues plus energy
service charges and levelized DSR customer costs.

Cost in Mills/Kwhj_ Total resource cost divided by energy sales before
conservation (times 1/8760 hours year times 1000).

Mathematical Computations:

Nominal Dollars are stated in current year values, which includes the impact
of inflation.

Real Dollars are nominal values divided by one plus the inflation rate (3. 3%)
after 1996 to the Year minus Base Year power. Computation removes annual
inflation impacts.

NPV is the fifty year net present value of a stream of values discounted at the
company's 8. 6% after tax discount rate.

Annual Growth Rate calculates the compound annual growth rate over 50
years.

Real Levelized Utility Cost I'mills/kwh'l is the levelized utility cost using the
real discount rate (one plus discount rate divided by one plus the inflation
rate), divided by the levelized energy sales after conservation, times one plus
the inflation rate. This computes the utility costs on a $/mwh basis without the
impact of inflation and allows the company to rank resources when
comparing resource additions in different years.

Real Levelized Total Cost fmills/kwh) is the levelized total resource cost using

the real discount rate (one plus discount rate divided by one plus the inflation
rate), divided by the levelized energy sales before conservation times one plus
the inflation rate. This computes the total resource costs on a per mwh basis
without the impact of inflation.

PacifiCorp
Financial Analysis
March 16. 1995
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PacifiCorp

Financial Results
Utility Cost Analysis

RAMPP-4

hd
(U

00
rc

ys
00

Case Study Study Title
Number Nanie

I base.Ccisf Basf Cast"

4 no. summer No Summer Season

5 turbine No Turbine Up^rndes
6 hei-m.mg Without Hermiston
7 herm. hg Med Load t-li^h Gas Without Hermiston

11 no. DSM NuDSM

12 dsm. 2Udec 20°u Conservdtit)n Advantnge
13 dsm. lSdec }5% Ci)nsfrvntion Advanti ige

14 dym. 15inc 15% Consrrvation Disadvantage
21 ml. mg. pd ML'L-I Low Load - Mod Gas
22 mh. m^. pd Med High Load - Mrd Gas
31 m. l^.p^ Meii L(.>ad - I.ovv Gas
32 limitfd.500 Limitrd Gas (500 MW) nt Mfd Esc
33 m. hg. pd Med Load - 1-Ii^li Ga.s
34 hg. nonf High Gas - vvitli Medium Non-firm Market Prices
41 lumpy Resource Lumpiness
42 nf. lower 25"" Lowrr Non-Firm Market Frices

43 nf. highcr 25'^ HigliL'i- Nofi-Firm Market Prices
44 uver. 250. 1ow 250 MW Plant in \9W -15% Lower Non-Firm Market Prices

45 over. 250. med 250 MW Plant in 199y - Medium Non-Firm Market Prices

46 uver. 250.high 250 MW Plant in 1999 - 25% Higher Nun-Firm Market Prices
47 over. 500. 1oiv 500 MW Plant in 1999 - 25% Lower Non-Firm Market Prices
48 uver. 500. med 500 MW Plant in 1999 - Medium Non-Firm Market Prices

49 over. 500.high 500 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
50 under. low Underbuild - 25% Lciwrr Non-Firm Market Prices
51 under.med Underbuild - Medium Non-Firm Market Fricfs

52 under, high Undcrbuild - 25% I-ligher Non-Firm Market Prices
57 tran. uprate Test of Transmission Plant Conversion
58 tran. bridger Added Transmission - Bridgyr to OWC
59 tran. utah Added Transniissiun - Utah to OWC

61 renewable Renewabtes at 35% of Capital Cost
65 extfnd. firm Extension (if dll Existing Firm Wholesale ContracLs
66 extend.loads ExtL-nsion iif l.oads &: DSM to 2045

67 extend. all Extension of All Modeling to 2045
71 low. ttdders Low Lnvininmental Adders

72 mfd. addery Medium Rnvininmcnti il Adders

73 lii^h. tidders I iifili I:j"i\'ironnu'ntcil At. lders

50- ear
NPV Mills

Mills/kWh in

1998 2000
Difference from Base Case

NPV Mills 1998 2000

$ 42, 560
$ 42, 284
$ 42, 610
$ 43, 273
{ 43, 620
$ 43, 471

$ 42,564
$ 42, 571
$ 42, 578

$ 38, 921
$ 47, 134
$ 42, 649

$ 41.924
$ 42. 457

$ 43,052

I 42, 312
$ 43, 459
$ 41,564
$ 43, 512

$ 42, 598
$ 41, 676
$ 43, 641
$ 42, 767
$ 41, 779
$ 43, 707
$ 42, 966
$ 41. 719
$ 41.877

$ 43, 039
$ 43, 060
$ 42, 277
$ 42, 273
$ 45, 026
$ 45, 141
$ 43, 665
$ 52, 388
$ 55.552

42. 55
41. 98

42.64

43. 31
43. 86
41. 52
43. 00
42. 9h

42. 17
43. 92
41. 31
42. 21

42. 11
42. 69
43. 44
42. 38
43. 39
41. 57
43. 43
42. 58
41. 64
43. 53
42. 73
41. 74
43. 68
43. 03
41. 79
42. 12

43. 03
43. 05
42. 19
42. 35
41. 29
41. 53
43. 74
52. 84
56. 1 h

45. 79
45. 66
46. 01
46. 32
46. 30
45. 37

45. 88
45. 83
45. 69

47.50
44. 82
45. 79
45. 79
45. 71)
45. 83
45. 83
46. 30
45. 17
46. 28
45. 79
45. 16
46. 27

45.78
45. 15

46. 32
45. 84
45. 20
45. 85
46. 01

46. 01
45. 51
46. 58
45. 74
46. 55
47. 60

48. 58
51.69

44.86
44.65
45. 23

46. 11

46. 07
44. 29
45. 04
44. 97

44. 69

46. 77
43. 37
44. 82

44. 80
44. 81
44. 97
44. 91
45. 30
43. 49

46. 07
45.48
44. 74

46. 83
46. 14
45. 36
45. 34
44. 91
44. 35

44.96

45.89
45. 90
44.80
45. 16
44. 77
45. 13

46. 42
54. 1A
W.2h

(276)1
50

712 i

1, 060
910

4

11
18

(3,639)1
4, 574

88 '

(637)
(103)
491

(249)-
898

(99f, )i
952 :

38

(885)!
1,081

207

(781),
1, 147

405

(841)!
(h83)[
478
500

(283)
(288)

2, 465
2. 5SI
], 105
li, 827

12.W1

(0. 57)
0. 09
0, 76
1. 31

(1.03)
0. 45

0. 41

(0. 38)
1. 37

(1.24)
(0. 34)
(0. 44)
0, 14
0. 89

(0. 17)
0. 84

(0.98)
0. 88
0.03

(0. 91)
0. 98
0. 18

(0. 81)
1. 13
0. 48

(0. 76)
(0. 43)
0.48
0. 50

(0. 36)
(D. 20)
(1. 26)
(1. U2)
1. 1SI

10. 29
13.61

(0. 13)
0. 22
0.53

0. 51

(0. 42)
O.U9

0. 04

(0. 10)
1. 71

(O.W)

0.04
0. 04
0. 51

(0. 62)
o.w

(0. 63)
0. 48

(0. 01)
(0.64)
0.53

0. 05

(0. 59)
0. 06
0. 22
U. 22

(0. 28)
o. 7y

(0. 05)
0. 7h
I. SI
2.7L)

5.W

(0. 21)
0.37
1. 25

1. 21

(0. 57)
0. 18
01 I

(0. 17)
l. t)l

(1. 4SI)
(0. 114)
(U.DA)
(0. 1)5)
0. 11
O. IIS
0.44

(137)
1. 21
(1. 62

(0. 12)^
1. 97
1, 28
0. 50
0.48
0.05

(1)51)
0. 10
1.03

1. 04

(0.1)6)
0.30

W.W}
0. 27

I .^h
y. 3()

1^1411

ih it-1 Kf.soi. iKfSt'ltii hy Yi L;lilityCost
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PacifiCorp

Sorted by Mills
Case Study

Number Name

RAMPP-4

Financial Results
Utility Cost Analysis

Sludy Title 50- ear
NPV Mills

66

67
22
11
43

46
49

52
4

32

57
14
61

31
65

41
1

45
5

33
48
13
12
51
58
59
6

42
44

34

47
50
71
7

21
72
73

extend. loads

extend. all

mh. mg. pd
no. DSM

nf.higher
over. 250.hij;h
over. 50U. high
under.hi^h
no.summer

limited. 500
tran. upi -flte

clsm. l5inc

renfWtible

m.lg. pd
extend. firm

lum

base. case

over. 250. med

turbine

m.hg.pd
over.500.med
dsm.l5dec
dsm.20dec
under, me d

ti'cin.bridgfr
tran. Utah

herm.mg
nf. lower

over. 250. 1uw

hg. nonf
over. 500. 1ovv

under. lovv

low. adders

hfrm. h^
ml. m^. p^
med. tidLkT^

hifih.Ht.'ldui'.s

Exlfiisiun of Loads & [)SM ti) 2045

Extrnsion of Al I Model in^ ti) 2U45
Med High Load - Med Gay
ND DSM
25% Higher Non-Firm Market Prices
251) MW Plant in 1999 - 25% I ligher Non-Firm Market Prices
500 MW Planl in 1999 - 25% Higher Ntin-Firm Market I'riccs
Undfrbuild - 25% Higher Non-Firm MarkL 't Pricys

No Summer Season

Limited Gas (500 MW) at Med Esc
Test of Transn-iissitin Plant Ctinvfryion

15% ConyL'rvatitin Disadvantage
KL'nfwablrs at 35'X, of Capital CDSI
M^d l.i)ad - Low (>as

Extension t>f all Existing Firm Whiileyale Ctintracts
ResoLircu Liim iness

Base Case

250 MW Plant in 1999 - Medium Nun-Firm Market Prices

No Turbine Upgrades
Med Load - I llgh Gas
500 MW Plant in 1999 - Medium Nun-Firm Market Prices

15% Conservation Advantage
20'/u Omservatitin AdVt^ntage
Undfrbuitd - Medium Non-Firm Market Prices

Acidfd Transmission - Bridger to OWC
Addrd Transmission - Utah to OWC

Without Hermiston

25'/d Lower Non-Firm Market Prices

2511 MW Plant in 1999 - 25% Lower Non-l-'irm Market Prices

High Gas - with Medium Non-firm Market Prict-s
500 MW I'lanl 111 WW - 25°;, l.ower Nun-Firm Market Prices
UndL'rbuild - 25% Lower Non-Pirm Markut Prices

l. ow Environmental Adcirry

ML'J Load I ii^h Gas Without I-lerniiston
Mrd l-i>vv l. tiHLl - Mcd das

Mei.lium [:. nvii\inmental AddL'rs

1-ti^h Env'ironn'it. 'ntal Acit-lL Ts

45, 026

45, 141
47. 134
43, 471

41, 564
41. 676
41. 779

41, 71l>
42, 284
41, 924
41, 877
42,578
42, 277
42, 649
42, 273
42, 312

42, 560
42, 598

42, 610
42, 457
42, 767
42, 571
42, 564
42, 966
43, 039
43, 060
43, 273
43, 459

43, 512
43, 052
43, 641
43, 707
43, 665
43, 620
38,921
52,388
55,552

41. 29

41. 53
41. 31
41. 52
41. 57

41. 64
41. 74

41.79
41. 98

42. 1]

42. 12
42. 17
42. 19
42. 21
42. 35

42. 38
42. 55
42. 58
42. 64
42. 69
42. 73
42.96
43. 00
43. 03

43.03
43. 05
43. 31
43. 39
43. 43

43.44

43. 53
43. 68
43.74
43.86
43.92
52.84
56.16

Mills/kWh in
1998 2000

45. 74

46. 55
44.82
45. 37
45. 17

45. 16
45. 15

45.20
45. 66
45. 79
45. 85
45. 69
45. 51
45. 79
46. 58

45. 83
45.79
45.79
46. 01
45.79
45. 78
45. 83
45. 88
45. 84
46, 01
46. 01
46.32
46. 30
46. 28
45. 83
46. 27
46. 32
47. 60
4ft. 3l)
47.50
.18. 58
51.69

44. 77

45.13
43.37
44. 29
43. 49
44. 74

45.36
44. 35
44. 65
44. 80
44. 96
44. 69
44. 80
44. 82
45. 16
44. 91

44.86
45. 48
45. 23
44. 81

46. 14
44. 97
45. 04
44. 91

45. 89
45. 90
46. 11
45. 30

46. 07

44. 97
46, 83
45.34
46.42
46.07
4A. 77
54. 16
5t). 26

Difference from Base Case

NPV Mills 1998 2000

$ 2.465

$ 2, 581
$ 4, 574

$ 910

$ (996)
$ (885)
$ (781)
$ (841)
$ (276)
$ (637)
$ (683)
$ 18
$ (283)
$ 88

$ (288)
$ (249)

$ 38
$ 50

$ (103)
$ 207
$ 11

I 4
$ 405
$ 478
$ 500
$ 712
$ 898
$ 952
$ 491

$ 1,08]
$ 1, 147
$ 1, 105
$ 1.1)61)

$ (3,639)
t 9.K27
$ 12,991

(1. 26)
(1. 02),
(1. 24)1
(1. 03);
(0. 98)!
(0. 91)
(0. 81);
(0.7(,)
(0. 57);
(11. 44)
(0.43):
(0. 38)
(0.36)
(0. 34):
(0. 20)'
(0. 17)1

0.03
0.09
0. 14
0. 18
0. 41
0, 45
0. 48
U. 48
U. 50
0. 76
0. 84
0. 88

o. sv
0.98
1. 13
I. IU
I 31
1.37

ll). 2tj
1.1,61

(tl. 05)
0. 76

(0. 97)
(0.42)
(0. 62)
(D. M)
(0. 64)
(11. 59)
(0. 13)

U. Ub

(0. 10)
(0.28)

0. 79
0.04

0. 22

(0. 01)
0.04
0. 09
0. 05
0. 22
0. 22
U. 53
0. 51
0. 49

0.04
(1. 48
1)53
1. S1
0.5 ]
1. 71
2.7'j
5. 1)1)

(11.119)
(1. 27

(1. 4V):
(0. 57)
(1. 37)
(II. 12)!
0.51)

(0. 51)
(0, 21)1
(O.Uh)

11. 11)

(0. 17)
(O. Ob)
(11. 04);
0.30
0.05

0.62
0. 37

(0. 05).
1. 28
0. 11
0. 18
0.05
1.03
1.04
1. 25

(1. 44

1. 21
0. 11
1.97
0. 48
1. 56
1. 21
I. ') I
l).3(l

14. 4(1

h l-t-4Re. -, t>iiri. L'Sflln h\ Vr L.'lililv lii-'t
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PacifiCorp

Financial Results
Total Resource Cost Analysis

RAMPP-4

^
^

(N
fD

0
0

Case Study Study Title 50- ear
Number Name NPV Mills

1 base. casf Base Case $ 42, 990
4 no.summer ND Summer Scasiiii $ 42,610

5 turbine No Turbine Upgrades $43,052
6 herm. mg Without Hermiston $ 43/716
7 herni. hg Mud Load tligh C. as Without ilLTmision (44, 158

11 no. DSM Nu DSM $ 43, 471

12 dsm. 2()drc 20% Conservatkin Advantage $ 43, 259
13 dsm. lSdec 15% Conservahiin Advantage $43, 225
14 dsm. l.Sinc 15% Conservation Disadvantage $42,905
21 ml. mg. pd Mrd Low Liiiid - Med Gas $ 39,062
22 mh. mg. pcl Med High Load - Mud Gas $ 47,849
31 m. lg. pd Mud Load - l.ow Gas $ 42, 973
32 limitud.500 LimitL.d Gas (500 MW) at Mcd Esc $42,445
33 m. hg. pd Mfd Liiad - I ligh Gas $ 42, 995
34 hg. nonf HiS^ Caii - with Mfdium Non-finn Market Prices $ 43,705
41 lumpy Resource lA impini-'ys $ 42, 773

42 nf. lower 25'%i Lower Nun-Firm Market Prices $ 43, 885

43 nf. higlwr 25"'o Higher Non-Firm Market Prices $41, 998
44 uvur. 250. kiw 250 MW Plant in 1999 - 25% Lower Nun-Firm Market Prices $ 43, 932
45 iiver. 250. nwd 250 MW I'lanl in 19y1)-Medium Non-Firm Market Prices $ 43,025

46 iiver. 250.high 250 MW Plant in 1999 - IS"/,, HighiT Nun-Firm Markut Prices $ 42,098
47 over. 500. 1ow 500 MW Plant In 19y9 - 25% Lower Non-Firm Market Prices $44, 051
48 over. 500. med 500 MW Plant in 1999 - Medium Niin-Firm Market Prices $ 43, 187

49 ov(>r. 500. higli 500 MW Plaiit in 1999 - 25"/o Migher Non-Firm Market Prices $ 42, 196
50 under. low Underbuild - 25",., Lower Non-Firm Market Prices $44, 146
51 undyr. med Underbuild - Medium Non-Firm Market Prices $ 43, 415

52 under. high Underbuild - 25% Higher Nun-Firm Market Prices $ 42, 167
57 tran. uprate Test (. if Transmission Plant Conversion $ 42, 426
58 tran. bridger Added Transmission - Bridger to OWC ( 43, 469
59 tran.utah Added Transmission - Utah to OWC $43,4y0
61 renewable Renrwables at 35% i>f Capital Cost $ 42, 698
65 extend. firm Extension of all Exiytin^ Firm Whtilesale Contract $ 42, 744
66 cxlend. loads Extension of l.oads & DSM lo 2045 » 45, 473
67 rxlend.all Extension of All Modfling tu 2045 $45,65f>
71 tuw. adders l. ow Environmentiil Adders $ 44/11U
72 med.ddders Medium En\'ironmL'nt. il Addcrs $ 53, 027
73 hi^h. addL 'rs F^igh Environmyntcil AdL lcrs $ 56, 276

Milla/kWh in
1998 2000

Difference from Base Case

NPV Mills 1998 2000

41. 07
40. 70
41. 12

41.76
42. 18
41. 52
41. 32

41. 29
40. 98

43. 03
39, 64
41. 05
40. 54

41.07
41. 75

40.86
41. 92
40. 12
41. 97

41. 10
40. 21
42. 08
41. 25
40. 31

42. 17
41. 47

40. 28
40. 53
41, 52
41. 54
40. 79
40. 83
39.97

40. 13

42. 13
50. 65
5.1. 7(.

45. 54
45. 48
45. 75
46. 05

46. 02
45. 37
45. 62
45. 57

45. 51
47. 39

44.51
45. 58
45. 52
45. 52
45. 56
45. 56
46. 06
44. 92
46. 05
45. 54

44. 92
46. 04
45. 54
44. 91
46. 07
45. 56
44. 93

45.57
45. 75
45. 76
45. 27

46. 31
45. 52
46. 29

47..10
48. 29
51. 36

44. 38
44. 29
44. 73
45. 58
45. 52

44. 29
44. 53
44. 45

44. 33
46. 58
42. 80

44.43
44. 2t)

44. 29
44. 45
44. 40
44. 83
43. 02
45. 59
44. 99

44. 26
4(1. 35
45. 65

44. 87
44. 85
44. 40
43. 85
44. 43
45. 39
45 .. 10
44. 34
44. 65
44. 35

44. 64
45. B7
53. 45
5S. 4I

$

(381)
62

726
1, 168

481

269
235

(85)
(3,928)
4, 858

(17)
(545)

5

715

(217):
8ys

(993)
942

35

(892)
$ 1, 061
$ 197

$ (794)
$ 1, 156
$ 425

$ (823)
( (564)
$ 479
$ 500

$ (293)

$ (246)
$ 2, 483

$ 2,666

$ 1, 120
$ 10, 1137

$ 13, 2Sh

$

(0. 37)
0. 05

0. 69
1. 11
0. 45
0. 25

0, 22

(O. IW)
1.%

(1. 43)i
(0.02)
(0. 53)

0. 68

(0. 21);
0. 85

(0. 95);
0.90
0. 03

(0. 86)
1.01

0.18
(0. 76)
1. 10
0. 40

(0. 79)
(0. 54)
0. 45
0. 47

(0.28)
(0. 24)
(1. 10)
(0, 94)

1. 06
9. 58

12.69

(0. 06)
0. 21

0.51
0. 48

(0. 17)
0. 08

0. 03

(O. U3)
1. 85

(1. 1)3)
0.04

(0.02)
(0.02)
0.02
0.02
O. S2

(0. 62)
0. 51

(U. 62)
0.50

(0. 63)
0. 53
0. 02

(0. 61)
0. 03
0. 21
0. 22

(0. 27)
0. 77

(11. 112)
0. 75
I. 7h
2. 75
5. K2

(0. 09)
0. 35

1. 20

LI4

(0.09)
0, 15
0. 1)7

(0.05)
2. 21)

(1. 58)
(1. 115

(0. 09)
(U. U9)
0. 07
(1. 02
0.45

(1. 3(,)
1. 21
11. 61

(0. 12)
1. 97

1, 27
0. 4LJ
0. 47
(1. 1)2

(0. 53)
U. 05
1. 01
1.02

(11. 1)4)
11. 27

(11. 03)
0. 21)

1. 41)
l). 117

14, 03

R-4 K(.^i>Lil<:fbt'lt]i bv Vi FKL"
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PacifiCorp

Sorted by Mills
Case Study

Number Name

RAMPP-4

Financial Results
Total Resource Cost Analysis

66
67
22
43

46

52
49
57
32
4

61

65
41
14

31
1

33
45
5

48
13

12
51
n

58
59
34
6

42
44
47
71
50
7

21
72
73

t-xtend. loads

extend. all

mh. mg. pd
nf. higher
over.25U.high
undt'r.high
over. 500. high
tran. uprate
limited . 500

no.summer

renewable

fxtend. firm

lumpy
d.sm. l5lnc

m. l^. d

base.case

m. hg.pd
[)ver. 250.med
turbine

uver. 500. med

dsm. lSdec

dsm.20dec
under. med
no. DSM

tran.bridger
Iran. Utah

hg. nonf
hernn. mg
nf. lower

ovfr. 250. 1ow

ovt. 'r. SOO. low

low. adders

under. low

he rm. hg
ml. mg. pd
mcd. tidders

hi^h.addfrs

Sludy Title

Extension of l.iiads & DSM t» 21)45

Extension of All MtHlelins to 2045

Med Hi^h Load - Mfd Cns
25% tlighcr Niin-Firm Market Prices
250 MW Plant in WW - 25% Higher Nnn-Firm Market Prices
Underbuild - 25% Higher Nun-Firm Market J'rices
500 MW PInnl in 19119 - 25% lligher Nun-Firm Markut Prices
Test of Transmission Plant Conversion

Limited C.1S (500 MW) at Mfd Esc
No Summer Season

1

Renewablcs at 35% of Capital Cost
extension of dll lixiyting Firm Wholesale Contracts ,
ResDurcy L.umpiness
15<?'oCtinyfr\\ition Disadvantngf
Med I. iwd - I AUV Gas

Base Case

Med Liiad - 1 fij^h Gas
250 MW Plant in 1999- Medium Non-Firm Market Prices

No Turbine Upgrades
500 MW Plant in 1999- Medium Non-Firm Market Prices

15'^Con^frvcitkm Advantage
20% Conservation Advantage
Underbuild - Medium Non-Firm Market Prices

NuDSM

Added Transmission - Bridger to OWC
Adcled Transmi5sk»n - Utah ti) OWC

I-lighGaa - with Medium Non-firm Market Prices
Without Hermiston

25(/o Lower Non-Firm Market Prices

250 MW Plant in 1999-25';'., L.OWLT Niin-Firm Market Prices
500 MW I'lant in 1999 - 25",,, l.oivcr Non-Finn Market Prices

Low Environmentnt Adders

Underbuild - 25% Lower Non-Firm Market Prices

Med Load lli^li Cns Witl-iout tterniiston
M<. 'd L.(HV Lo.id - Mod Gc\s

Medium Env'irnnnit'ntt il Addcrs

t-ligh En\l]rt)nmLli'iti il Addcry

50- ear
NPV Mills

$ 45, 473

$ 45, 656

$ 47,849
$ 41, 998

$ 42, 098

$ 42, 167
$ 42, 196
$ 42, 426
$ 42, 445
$ 42, 610

$ 42, 698
$ 42, 744

$ 42,773
$ 42, 905

$ 42, 973
$ 42, 990
$ 42, 995
$ 43, 025
$ 43, 052
$ 43, 187
I 43, 225
$ 43, 259

$ 43,415
$ 43, 471

$ 43,469
$ 43.490
$ 43, 705
$ 43, 716
$ 43, 885
$ 43, 932
$ 44, 051
$ 44, 110
$ 44, 146
$ 44, 158
$ 39, 062
I 53, 027
$ 56, 276

39. 97

40. 13
39. 64
40. 12
40. 21

40. 2S
40. 31
40. 53

40. 54
40. 70

40.79

40. 83
40. 86
40. 98
41.05

41.07
41.07

41.10
41. 12
41. 25

41. 29
41. 32
41.47
41. 52
41.52

41. 54
41. 75
41.76
41. 92
41.97
42. U8
42. 13
42. 17
42. 18
43. 03
50. 65
53. 76

Mills/kWh in
1998 2000

45. 52

46. 29
44.51
44. 92
44. 92
44. 93

44. 91
45. 57
45. 52

45. 48
45. 27

46. 31
45.56
4551

45. 58

45. 54
45. 52
45. 54
45. 75
45. 54
45. 57
45. 62
45. 56
45, 37
45. 75
45. 76
45. 56
46. 05
41;.. l)f>
4fi. U5
46. 04
47. 31)
46. 07
46. 02

47. 39
48. 29
51. 36

44. 35

44.64

42.80
43.02
44.26

43. 85
44. 87
44. 43
44. 29

44.2tl

44. 34

44.65
44. 40
44. 33

44.43
44. 38
44. 29
44.99
44.73

45.65
44. 45
44. 53
44.40
44. 29
45. 39
45. 40
44. 45
45.58
44. 83
45.59
4h.35
45. 87
44. 85
45. 52
4h. 58
53. 45
58.41

Difference from Base Case

NPV Mills 1998 2000

$

$ 2.483

$ 2. 666

$ 4,858
$ (993)
$ (892)

$ (823)
$ (794)
$ (564)
$ (545),
$ (381)
$ (293)
$ (246)
$ (217)
$ (85)
$ (17)

5

35
62

197
235

269

425
481
479
500
715
726
895

$ 942
$ 1.061
$ I. I2U
$ 1, 156
$ 1, 168

$ (3,928)
$ 10,037
]i 13,286

(1. 10):
(0. 94)
0. 43),
(0. 95)
(0, 86)
(0. 79)
(1). 7(,)
(0.54).
(0.53)!
(0. 37)
(0. 28)
(0. 24);
(0.21)
(0. 09);
(0. 02)

0. 03
0. 05

0. 18
0. 22
0, 25
0. 40
0. 45
0. 45
0. 47

0.68
0. 69
0. 85
ow

1. 111
l. Ul-i
1. 11)
1. 11
1.%
9. 5S

12.69

(0. 02)
0. 75

(1. 03)
(0. 62)^
(0. 62)^
W.M)
(0. 63)
0. 1)3

(0. 02)
(0,06)
(0. 27)
0. 77
0. 02

(0.03)
0.04

(0. 02)

0. 2]

0. 03
0. 08
0. 02

(0. 17)
0. 21
0, 22
0. 02
051
11.52
0. 51
0. 50
1. 76

11. 53
0. 48
1. 85
2. 75
5. 82

(0.03)
0. 26

(1.58)
(1. 36)
(11. 12)
(0. 53)^
o.w
0. 05

(0. 09)
(0. 09)
(0.04)
0. 27
0. 02

(0.05):
O. U5

(0.01))
0.61
0. 35
1.27
0.07

0. 15
0.02

(O.(W)
1.1) I
1.02
0. 07
1. 20
0.45
1. 21
1. 97
1. 49

11. 47
1. 14
2. 21)
9.117

14.03

I> K--lKt-i,rtiiiiL-'x.-ltii byVr TKt
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PacifiCorp

50-Year Utility and Total Resource Cost
Change from the Base Case

RAMPP-4

.n
fu

OQ
n>

0
Ni

Case
Number

1

4

5

6

7

II
12
13
14
21
22
31
32
33
34
41
42
43
44
45
46
47
48
49
50
51
52
57
58
59
61
65
66
67
71
72
73

Utility
Study Title 50-Year Real Levelized

NPV Mills/kWll
Base Case 42,560 42.55
No Summer Season 42, 284 41 .98

No Turbine Upgrades 42,610 42.64
Wilhoul Hermislon 43,273 43.31
Med Load Fligh Gas Without Hermistun 43, 620 43. 86
NoDSM 43,471 41.52
20% Conservation Advantage 42, 564 43. 00
15% Conservation Advantage 42,571 42. 96
15% Conservation Disadvantage 42,578 42. 17
Med Low Load - Med Gas 38,921 43.92

Med High Load - Med Gas 47, 134 41.31
Mod Load Low Gas 42,649 42.21
Limited Gas (500 MW) at Med Esc 41, 924 42. 11
Med Load - High Gas 42,457 42.69
High Gas - wilh Mediiim Non-firm Market Prices 43, 052 43. 44
Resource Lumpiness 42, 312 42. 38
25% Lower Non-Fimi Market Prices 43,459 43.39

25% Higher Non-Firm Market Prices 41, 564 41. 57
250 MW Plant in 1999 - 257. Lower Non-Firm Market Prices 43,512 43.43
250 MW Plant in 1999 - Mediiim Non-Firm Market Prices 42, 598 42. 58

Cost
A froni

NPV
0.07.
-0.6%
0. 1%
1.7%
2, 5%
2. 1%
0.0%
0.0%
0.0%
-8.6%
10.7%
0.2%
-1.5%
-fl.2%
1.2%
-0.6%
2.1%
-2.3%
2.2%

Base Case (1)

Mills/kWh
0.0%
-1.3%
0.2%
1.8%
3.1%
-2.4%
1. 1%
1.0%
-0.9%
3.2%
-2.9%
-0.8%
-1.0%
0,3%
2. 1%
-0.4%
2.0%
-2.3%
2. 1%

50-Year
NFV

42,990
42,610
43,052
43,716
44, 158
43,471
43.259
43,225
42.905
39,062

Total Resource Cost

Real Levelized A from Base Case (1)

47,849
42,973
42,445
42,995
43,705
42, 773
43,885
41,998
43,932

250 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
500 MW Plant in 1999 - 25% Lower Non-Fiim Market Prices

41, 676

43,641
41.64

43.53

0.1%
-2.1%

0.1%
-2. 1%

43,025
42,098

500 MW Plant in 1999 - Medium Non-Firm Market Prices 42,767

500 MW Plant in 1999 - 25% Higher Non-Firm Market Pricis 41.779
Underbuild - 25% Lower Non-Firm Market Prices 43, 707

Underbuild - Medium Non-Firm Market Prices 42,966

Underbuild - 25% Higher Non-Fimn Market Prices
Test of Transmission Plant Conversion

Added Transmission - Bridger to OWC
Added Transmission - Utah to OWC

Renewables at 35% of Capital Cast
Extension of all Existing Firm Wholesale Conh-acts
Extension of Loads & DSM to 2045

Extension of All Modeling to 2045
Low Environmental Adders

Medium Environmental Adders

Hi h Environmental Adders

41,719
41,877
43,039
43,060
42,277
42,273
45,093
45,208
43,665
52,388
55,552

42.73
41.74
43.68
43.03
41.79
42.12
43.03
43. 05
42, 19

2.5%
0.5%
-1.8%
2.7%
1.0%

-2.0%
-1.6%
1.1%
1.2%

-0.7%

2.3%
0.4%
-1.9%
2.7%
1. 1%
-1. 8%

44, 051

43, 187
42,196
44, 146
43,415

42. 35

40.69
40. 92
43. 74
52. 84
56.16

-0,7%
6.0%
6.2%
2.6%

23.1%
30.5%

-1.0%
1. 1%
1.2%
-0. 8%

-0.5%
-4A%
-3.8%
2.8%

24. 2%
32. 0%

42,167
42,426
43.469
43,490
42.698
42, 744
45,540
45,723
44,110
53,027
56.276

Mills/kWh
41.07
40.70
41.12
41, 76
42. 18
41.52
41.32
41.29
40.98
43. 03
39.64
41.05
40.54
41.07
41.75
40.86
41.92
40. 12
41.97
41.10
40.21
42.08
41.25
40.31
42.17
41.47
40.28
40.53
41.52
41.54
40.79
40.83
39.41
39. 57
42.13
50.65
53.76

NPV
0.0%
-0.9%
0.1%
1.7%
2.7%
1.1%
0.6%
0.5%
-0.2%
-9. 1%
11.3%
0.0%
-1.3%
0.0%
1.7%
-0.5%
2. 1%
-2.3%
2.2%
0. 1%
-2. 1%
2.5%
0.5%
-1.8%
2.7%
1.0%

-1.9%
-1.3%
1.1%
1.2%
<.7%
-0.6%
5.9%
6.4%
2.6%

23.3%
30. 9%

Mills/kWh
0.0%
-0.9°,.
0. 1%
1.7%
2.7%
1. 1%
0.6%
0.5%
-0. 2%

4.8%
-3.5%
0.11%
-1.3%
0.0%
1.7%

-fl.57.
2. 1%
-2.3%
2.2%
0, 1%
-2.1%
2.5%
0.4%
-1.9%
2.7%
1. 0%

-1.9%
-1.3%
1. 1%
1. 1%

-0.7%
-OA%
-4.0%
-3.7%
2.6%

23.37.
30.9%

(1) A from Average = [(Value / Average)-1]

Ijh N4.03 Finamial / Emi-
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PacifiCorp

Gas Fired Base Load Resources Selected by Year
Summer Incremental MW

RAMPP-4

Case
Number

Study
Name

Study Title
1999 2000

Study Year
2001 2002 2003 2005

Total
MW

hd
(U

00
ft>

0
4^~

1 b.ise. CiiSt; Basr Ca.st-

4 nd. sLimnwr No Slimmer St'ason

5 tiirbiiw No Turbine UpgratiL's

6 herm. m^ Witliout Hermisttin
7 l-icmi. hg Mod L.(»ad Hi^h Gas Witli<Hit I It'rmi'-itoii

11 noDSM NoDSM
12 Lism. 20dL'c 20"'« Ctinservdtion Advantn^t1
13 dsni. 15dt. -c l[TI)/;. ConserVtitii)[i Advaiil-a^e
14 dsm. lSinc 15"/ii Cunst-'rvatiun Disndvaiita^L1
21 nil. in^. pd ML'd l,<»w Load - Mod Ci a.s

22 nih. m^. pd Mfd I li^h Load - Meet C'^s
31 m. l^. p^ Mod l.oad - Low Gas
32 liinitfil. 500 l. imitfd Gas (500 MW) at Mud Esc

33 m. li^. pd Mod Load - Hi^h Gas
34 li^. noiif ^i^l1 (--Iay' wlth Mrdiiim Nt. iii-firm Market Prices
41 lunipy Resource Lunipiness
42 nf. l<m'er 257o Lowt'r Nt. »n-I:irni Market Prices

43 nf. lughfr 25% 1-li^her Non-Firm Market Prict's
44 over 250. ll)W 250 MW I'lant in 1999 - 25% Lower Non-Firm Market Prices

45 uver.250 ined 250 MW Plant m 1999 - Medium Non-Firm Market Prices

46 <iver. 250. hlgh 250 MW ]'lant ill 1999 - 25% Higher Non-Firm Market Prices
47 over. 500. Iow 500 MW I'lant in WW - 25% Lliwer Non-Firm Market Prices
48 ovfr. 500. med 500 MW Plant in 1999 - Medium Non-Firm Market Prices

49 over 500. high 500 MW I'lanl in 1999 - 25% Higher Non^Firm Market Prices
50 under. low Underbuild - 25% Lower Ni)n-Firm Market Prices

51 under.mod Undfrbuild - Mediiim Non-Firm Market Prices

52 ui-idfr. hi^h Underbuild - 25% Higher Non-Firm Market Prices
57 tran. uprate Test of Transmiysitin Plant Conversion
58 tran. bridger Added Transmission - Bndger to OWC
59 trail, iitah Added Tr<insniissit)ii - Utah to OWC

61 renewable Renew^bles at '35"/» iif Capital Cost
65 extend. firm extension of ail Existing F:'irm Wl-iolesalt-' Contmcts
66 extend. lo..ids ExtensiDi-i of Li^ids & DSM t'o 21)45

67 extend.all Extension nt All Modeliiig to 21)45
71 low. adder^ Low Envirnninentnl Addt.'r.s

72 mL'd. fldders Mt'diLim [:ii\'irt)niTiefitfll Adder-s

73 tii^ht 'KJders Hi^h Hiiviiunmcnti il AJiters

221 97

146

235
235
235

470

470
470

120

47

13

100

207

150
121

3>)

303
128
10(1
88

76

94

71

hd.t
1,K4(1
1 , K40

477
1,342
1, 553

14
13

57
3D
65

669
4hK

31 U

162
375

552

575
525

245

261

345

798
246
I'JB
203
261
242
337

1B4
105

99
236

135

291
318
31B
13b
5 I h
326

524
2111
II

21W

254
171
253

253
241
334

231

231

264

4f>3

2hh
243
241
231
280
254

39

254
254

3

no

121
34

254
253

512
240
254
254
201)

447
253

42K

5B6
333

72»
1,012

LJhh

wo
476
4l)2

64K

1,»K2
641
541
532
413

sw
Ml
5H3
594
5K7

5C)7

hOO

.
Wl

639
254
25.1
512
5.1U
Wh
Wh
Ifh

1, 1)211

hm

1, 1117
1. 2K2
3,K(>")

4, 1'n

Ijh K-l Ki.'MUirct.'Si'lln by Vf -1;.^ SLiinniiT



PacifiCorp RAMPP 4

Gas Fired Base Load Resources Selected by Year (Case XX less Case 1)
Summer Incremental MW

Case
Number

Study
Name

Study Title Total
MW

^
(to

OQ
0

0
Ln

1 base. case Base Case

4 no. yiimmer No Summer Seasiin

5 turbine No Turbine Upgradt's
6 lierm mg Without I lermistim
7 herm. h^ Med Loiid Hi^h Gas WithdLit Hermiskin

11 no. DSM NoDSM

12 dsm.20dec 2U% Consfrvatioii Advantage
13 dsm. l5dec ^"/"Conservation Advantagf
14 dsm. l5inc 15% CitnserViition I^iyadvantage
21 ml. mg. pd Med l-ow Ltiad - Mod C.-is
22 mh. mg. pd Me'd Hi^li I.oad - Med Gas
31 m. l^. pd Med Load - Low Gas
32 limited. 500 Limited C'. as (500 MW) at Med Esc
33 m. h^. pd ML'd Lot1d - HiSh CE1S

34 h^. nunf hli^h Gas - with Mcdiuin Non-firm Market ]'>ricb's
41 luiiipy ReyoiirLe L.umpinL'ss
42 nf. lower 25% Lower Non-Firm Market Prices

43 nf. hi^her 257u Higher Non-Firm Market Prices
44 over.250. itiw .250 MW Plant in 1999 - 25% Lower Non-Firm Market Prices

45 over. 250. mcd 250 MW Plant in 1999 - Mediiim Non-I-'irm Market Prices

46 over. 250. higll 250 MW Plant in 1999 - 25'Xi Higher Non-Firm Market Prices
47 over. 500. 1ow 500 MW Plant in 1999 - 25% Lower Non-Firm Market Prices
48 over. 500. med 500 MW Plant in 1999 - Medium Non-Finn Market Prices

49 over. 500.high 500 MW Plant in 1999 - 25% Migher Non-Firm Market Prices
50 under. low Underbuild - 25% Lower Non'Firm Market Prices

51 under. med LJndt-rbuild - Mediiim Non-Firm Market Prices

52 undt;r. high Undfrbuild - 25% Higher Non-Firm Market Prices
57 tran. uprate Test of Transmission Plant Conversion
58 tran. bridger Added Transmission - Brid^er t<. ) OWC
59 tran. utah Added TrLinsmission - Utali to OWC

61 renewable Renewables at 35% of Capital Co*>t
65 extend. firm Extension of all Existing Firm Wholesale Contract*)
66 extend.ltiads Extension of Loads & DSM to 2045

67 extend. all Rxteri^ion of All Modeling to 2045
71 Itiw.i-K. tdt.'rs t.ow Ein'iroiiinfptal Adders

72 med. adLk'ry Mediiim [-ju'irtiiimental Addfrs

73 hi^h. tidders I-ii^h En\'ironmfiital Addt'ry

221 97

235
235
235
470
470
470

146 | 120

5 47

A113
1.S40
1,»41)

477

1,342
1.553

(13)1
86

194
137
107
(13);
(13),
'26 I
(13);
290

115;
87
75

w.
63

(I3):
81

03)^
(13)'
58

(13);
(13):
(13);
(13):
(13)
(13)
(13)

0

(13)
44
17
51

(13)
h5h
454

(S3)
(D;
(1».

(13):
81

(23)'
(23);
10

(254),
209

12

(11)
(13)
(23)
26

1

(214)
0

(0)
(251)
(124)
(133)
(220)

0

(I)
25B

(14)
(0)

(.W)
193

(I)
175

(254)
(254)
(211)

(253),
142
426
3SI
3W ';

(101)),

(94);
h3

(58A)|
1.2%

56
(44);
(.̂ );
(93)
13
h

(3)|
K

2

II
14 I
5

53

(332)

(333)i
(73)
(55)

(24^)
435

23
432

W7
3, 277
3,hl)7

rceSrliii bv Vr - t-i<- Suiil[)ii



PaciHCorp

Gas Fired Base Load Resources Selected by Year
Winter Incremental MW

RAMPP-4

Case

Number

Sludy
Name

Study Title
1999 2000

Study Year
2001 2002 2003 2005

Tolal
MW

hd

 

CTQ
fD

0
ON

1 biise. Ciise Base Case

4 no. summer No Summer Seasoii

5 turbiiie No Turbine Up^mdes
6 herm.mg Without Hermisttin
7 herm. hg Med Liiad Hi^h Gas Without Hermiston

11 nn. DSM No DSM

12 dsm.20dec 2U"/o Conservation Advantage
13 dsm, 15dec 15% Conservation Advantage
14 dsm. l5inc '15 /»Cdiiservation Disadvantage

21 ml. mg. pd Med Low Land - Mod Gas
22 mh. ing.pd Mod I li^h Load - Mud Gas
31 in. lg. pd Mod l.odd - Low Gas
32 limiled 500 Limited Gas (5UO MW) at Mecf Esc

33 m. lig.pci Med Load - Ifi^hCas
34 hg. nonf 1-ligh Gas - with Medium Ni)n-firm Market Prices
41 lumpy Resoiircc lAimpiness
42 nf. lower 25<l/o Lower Non-hirm Markft Prices

43 nf. higher 25% I ligher Noii-Firm Market Prices
44 uver. 250. 1ow 250 MW Plant in 1999 - 25% Lower Non-Firm Market Prices

45 over. 250.med 250 MW Plant in 1999 - Mediiim Non-Firm Market I'rices

46 over. 250.high 250 MW Plaiil in 1999 - 25% Higher Non-Firm Market Prices
47 over. 500. 1ow 500 MW Plant in IW9 - 25",,, Lower Nun-Fin- Market Prices

48 over.500.med 500 MW Plant in 1999 - Medium Non-Firm M.iikft Prices

49 over. 500. high 500 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
50 under. low Underbuild - 25°, ) Lower Non-Firm Market Prices

51 under. med Underbuil<. l - Medium Non-Firm Market Prices

52 under.high Underbiiild - 257o Higher Non-Firm Market Prices
57 tran. uprate Test of Transmission Plant Conversion
58 tran. bridger Added Transinission - Bridger to OWC
59 Iran, Utah Added Transmission - Utah to OWC

61 renewable RenewflblfS at 35'/u of Capital Cost
65 extend. firm Extension of all Kxistin^ Firm Wholesale Contracts
66 extend. loads Extension of l. oads &. DSM to 2045

67 L'xtend. all Extensioii of All Mi)<:lfling tt) 2045
71 low. adders Low En\rin>ninfntal Addrrs

72 ined.adders Medium Hnvironmenta] Addfrs

73 liigli. addery lligli Envirdnmental Adi-lfcTy

244
1

108

161

250
250
250

500
500
500

127

52

15

Ill
223

160
135

44

324
143

107
94

85

101

80

651)

1,%6
1,'^'lfi

514

1,434
1.6W

15
15

64
33

72

712
497

347
162

408

596
612

567

266
283
375

849
270

210
216
278
262
367
201
117

110
256

151

316
347

347
151
557

355
5f>(;

215
12

317

272

171
271

272

256
356
246

246
2X5

4')3
2H3
259
256

246
304
277

42
280
276

3

145

134
37

279
274
553

263
272
272

213
47t)

272
4W

.
"17

h34
333

7K9

1, 091
1, 028

1,05s
512

529
704

2,017
697
576
5()6
524
651
A44

633
647

Mh

Mh
M5

634
fiHH
279
274
553
579
M4

634

3(>4
1, 101

hhl)
I.IW7
I , ?7l)
4, 124
4,47'i

Ijh R-4 Ke&tii



PacifiCorp RAMI'r-4

Gas Fired Base Load Resources Selected by Year (Case XX less Case 1)
Winter Incremental MW

Case
Number

Study
Name

Sludy Title
1999 2000

Study Year
2001 2002 2003 2005

Total
MW

T)
(U

00
ft)

0
^

1 base.case Base Case

4 no. suinmer No SiimmL'r Se..istin

5 turbiny No Tiirbine Up^radey
6 ht'nn. mg Without Ht.'rrniston
7 herm-hg Med Load f ligh Gay Without Ilfrmiston
11 no. DSM No DSM

12 dsm.2Udec 20% Ctii-iiirrvatioi-i Advantage
13 , dsm. l5dec 15% Conservation Advantage
14 dsm. l5inc 15% Conservation Disadvantage

21 ml. m^. pd Med l-t>w l.oad - Med Gas
22 mh. m^. pd Med i li^l-i Lciad - Med Gas
31 m. l^. pd Mod Lotid - Low Gas

32 limilud. 500 l. imitfd Gas (500 MW) at Med Esc

33 m. h^ pd Mfd Load - Hi^hGas
34 h^. nonf l-li^li Cns - with MeLliuni Noii-firm MarkL-t I'rices

41 lumpy ResiHirce lAimpiness
42 nfltiwrr 25"/i> Low^r Non-Firm Mnrket I1 rices

43 nf. higher 25% Highfr Ntin-Firm Market Prices
44 over 250. 1iiw 250 MW Plaiit in 1999 - 25'%, Lliwer Non-Firm Market Prices
45 over. 250. med 250 MW Plant in 1999 - Medium Non-Firm Market Prices

46 over. 250. high 250 MW I'lant in 1999 - 25% Higher Non-Firm Market Prices
47 uver. 500. 1ow 50U MW I'lant in 1999 - 25% l,owiir Non-Firm Market Prices

48 over. 500. med 500 MW Plant in 1999 - Medium Non-Firm Market Prices

49 over. 50U. high 500 MW I'lant in 1999 - 25'>1, Higher Non-Firm Market Prices
50 under. low Underbiiild - 25% Lower Non-Firm Markut Prices

51 under.med Underbiiild - Medium Noii-Fimi Market Prices

52 under. high Underbuild-25% Higher Nnn-Firm Market Prices
57 tran. uprate Test of Transmission Plant Conversi(^n
58 tran. bridger Added Transmission - Bridger to OWC
59 tran.utah Added Transmission - Utah hi OWC

61 renewable RenLlvvabli:'y at 35% of Capital CDS!
65 extend, firm Extenyiiin of all Existing Firm Wholesale Contracts
66 extend.Idads Rxtt'nsion of Loads & DSM to 2045

67 extend.all Extensiiin ol" All Modeling to 2045
71 low. adders l.ow ^nvirunmental Adders

72 med. addi-'ry Mcdiiim 17nvirt»nment, il Adders

73 high. addfrs Higl"i En\rirt>nniental Adders

244
1

108

161

250
250

250
500
500
500

127

52

650 514

I.'Xrfi 1.434
l.Vhf, 1,658

(15) i
96

208

145
120

(15)!
(15),
29

(15)|
309

128
92
79

(15)
70 I

(15)
86 '

(15)!
(15):
65

(15)
(I5)|
(15)^
(15)!
(15):
(15)
(15)

(15)
49
1H
57

(I?)
697
482

(I»5):
60

249

265
220

(81)
(64)
28

(347)
502

(77)
(137),
(131)

(6'J)
(85)1
20

(147)
(231)
(237)

(91)
(347)
(347)
(196)
(347)
(347)
(347)

(31)

(1W)
21U

s

21')

1"2)

 

51
(31)

(101)^
(I)!

1

(16)
84

(26)!
(26)

13

(272)
221

11

(13)
(II');
(26);
32

5

(230)
8

4

(26-))
(127)
(138);
(234)

7

2

2S1

p)

(59)
207

(0»
187

(272)
(272)
(2.15)

(301)j
155
457

3l)4
424

(]22)|
(105)!

70;
(634);

1.3S3

63
(.W)!
(hK):

(110).
17 !
10 '

(2)|
13
'2'

I

12
10
0

54

(3%)
(3(iU)!

(Kl)
(55)

(270)
466

26
463
7.15

3.WI

.1.K4 ]

Ijh K--1 Ki.-Aiii^L'SL-lti) by Yr -l.a^Wii^lfr



PacifiCorp

Gas Fired Base Load Resources Selected by Year
Energy MWa

RAMPP-4

Case
Number

Study
Name

Study Tille
1999 2000

Study Year
2001 2002 2003 2005

.nd
pl

m
(D

0
00

1 bt isy.Ctisf Base Case

4 no. sLiminL'r No Sumnifr Sftison

5 turbine No Turbiiie Upgrades
6 herm. m^ Witlioiit Hermiston
7 herm. hg Med Load Hiyh Ciiy Withiiut 1 lermiytoi-i

11 nu. DSM NoDSM

12 dym. 2Udt*c 20"/o Ctii-iscrvntKtn Advantage

13 d.sm. l5dec 15'i'o Coii.servation Advantii^e
14 dsm. l5inc 15'^ Coiisurvntioii Disadvaiitage

21 ml. m^. pd Med Low l.oad - Med Gns
22 nil-i.m^. pd Med lligh Load - Med Gas
31 in. l^. pd Mod L(.>ad - Low Gas
32 liniiled.WO Limited Gas (500 MW) at Med Esc

33 m. lig. pd Mcd Load - 1-figh Gas
34 hg.nonf I~l]Sh ̂ IL1S ~ with Mcdiuin Non-firm Market Prices
41 iiimpy Rest. iurce Liimpiness
42 nf. lowL'r 25% Lower Non-Firm Market Prices

43 nf. hi^her 25% Higher Non-Finn Miirkft Prices

44 over.250.1ow 250 MW Plailt in 1999 - 25'/o Lower Non-Firm Market Prices
45 over 250 med 250 MW Plant in 1999 - Medium Non-Firm Market Prices

46 cvur. 250. high 250 MW Plaiit in 1999 - '&"/" Higher Non-Firm Market Prices
47 uver. 500. 1ow 500 MW Plant in 1999 - 25% Lower Non-Firm Market Prices

48 over.500.med 500 MW Plant in 1999 - Medium Ntin-Firm Market Prices

49 over 500. high 500 MW I'lanl in 1999 - 25% Higher Ndn-Firm Market Prices
50 uiider. luw Underbuild - 25% Lower Non-Firm Market Prices

51 Linder. med Underbuild - Medium Noii-Firm Market Prices

52 under. high UnderbLiild - 25"/ii 14igher Non-Firm Market Prices
57 tri.in. iip rate Test of Traiismission Plant Conversion

5ti tran. bnd^er Added Transmission - Brid^er to OWC
59 tran. Litah Added Transmission - Utiih to OVVC

61 renewable Renewablt-'s at 35'/<> of Capital Cost
65 extend. firm Extension (if all Existing Firni WholL'salf Cont'r. 'iL'ts

66 L'xt^nd. loads Extenyion of Loads &: I3SM to 2045

67 exteiui. all Extfnsion <»f All Modeling to 2045
71 luw. adders I-DW l^nviroiim^iital Adders

72 myd iidder-s Mediiiin Knvirtininenttil Adi.k'rs

73 hi^li. iidtlt-'rs lli^h Ein'iruiinienti il Aikler^

205
1

290
1

200
229

228
400
444
444

132
200
233
237
400

444
444

250
200
233

279
400
444
444

11

U3

196

i4y
101

33

572

112
99
87

hi

334
200
233
336
400
465
465

hUI
l, »2f,
l, S2h

], 076
3, 157
3,3(Sh

13

11

4H
25
54

1.07A
3.K2U
3,n2y

29]
122
420

701
7U>

578

22ft

240
33B

1,310
332

295

2H9
259

2H1
229
488
240
315

537
400
465
570

263
312

2C;4
115
521
311
535

1, 277
3, H31
4, 121

543
26y

hhV

940
951

893

455

470
584

1.67A

606
533
525
48B
530

402
547
374

544
562

449
565

614
153
234
490
4M
55f>

543
313
9 IX
55h

916
1, 277
3.K31

4, 157

l|h k-4 Rf . Srlln bv Vr -ti.iiStini



PacifiCorp

Gas Fired Base Load Resources Selected by Year (Case XX less Case 1)
Energy MWa

RAMPP-4

tfl
(U

OQ
(t>

0
^0

Case Study Study Title
Number Name 1999

I bayr. case Base Case

4 no. suminer No Slimmer Seayon

5 : turbine No Turbine Upgrades
6 .herm.mg Wit]i<uit hlermiston
7 . herm. lig Med Load High Gas Without Hermish^n

11 no. DSM 'NoDSM i
12 dsm. 20dec 20% Ctiniiervatiun Advantage
13 dsm. l5dec 15% Conyervation Advantage !
14 dsm. l5inc 15% Conservation Disadvantage j
21 ml. m^. pd Med Low Load - Med Gas ;
22 mh. mg. pd Med I ligh L.oad - Med Gas !
31 m. lg.pd Med Load - Low Gas
32 limited. 500 Limited Gas (500 MW) at Med Esc
33 m-li^. pd Med Load - Hi^hCas
34 hg.nonF Hi^l-i Gas - with Medium Non-firm Markrt Prices
41 jumpy ResoiircL- l. umpiness
42 nf. lower 25% Lower Non-Firm Market Prices

43 nf.higher 25'^ Higher Non-Firm Market Prices
44 over250. 1ow 250 MW Plant in 1999 - 25% LOWLT Non-l:irm Market Prices 200
45 over. 250. med 250 MW Plant in 1999 - Medium Non-Firm Market Prices 229

46 over 250. high 250 MW I'laill in 1999 - 25% Higher Non-Firm Market Prices 22»
47 over. 500. 1ow 500 MW Plant in 1999 - 25% Lower Niin-Firm Markel Prices 400
48 over. 500. med 500 MW Plant in 1999 - Medium Non-Firm Market Prices 444

49 over. 500. high 500 MW Plant in 1999 - 25% Higher Niii^-Firm Market Prices 444
50 under. lt>w Underbuild - 25% Lower Noil-Firm Market Prices

51 iinder. med Underbiiild - Mediiim Non-Firm Mitrket I->rices

52 under. high Underbuild - 25% Higher Non-Firm Market Prices
57 tran. iiprate Test of Transmission Plant Cnnversiun

58 tran-brid^er Added TransmissKin - Brid^er to OWC
59 tran. iitah Added Transmi.ssion - Utah toOWC

61 renewable Rt'newabk's at 35% of Capitnl Ctist
65 extend. firm Extt'nsion of all Existing Firm Wholesale Contracts
66 extend. loads Extension <.^ Loads & DSM td 2045

67 extend. all [ixtcnsitin of All Modeling to 2t)45
71 low. adders I^oiv Fjiv'ironinei-ita] Addcrs

72 med. addeis Mt-i.liiiin Rnvirttnmt..-nLil AddtTS

73 hi^l-i. i.ii. ldfry Hi^h Enviinniiientt i] Addery

Study Year
2000 2001 2002

(1?1
72 '

185 I
138

90

(H);
(11),
22

(11);
2U5 290 ; 561 ;

1 1 ' 101 ,
M'
76

("):
50

(11)
132 250 323
200 200 1S9
233 ' 233 221 '
237 ' 279 325 ,
400 400 389
444 . 444 454
444 444 454

(11).
(II)
(11):
(11)

2

(11)
37
14
43

Ml 1,076 1, 1)1,5
l,K2h 3, 157 3. HUK
I.H26 3,366 3. S17

2003

(169)
129
410
425

2»7

(65)
(51)
47

(291)
1,019

41
4

(2)
(32)
(10)
(62)
197

(51)'
24

246
109
174
279

(291)
(291)
(291)

(28)
21

3

(176)
230

20
244

Wh

3, 5.10
3.K32

2005

(274)
126
398

409
350

(87)|
(72)1
41

(543)
1. 133

M

(10)!
(18)
(55)'
(13);

041);
4

(168)
1

19

(13)-
22
71

(389)
(30H)

(53)
(BO)
u

u

(229)
375

13
373
734

3.2KK
3,hl5

iini.-Si. 'Itn bk Vi -<;.is'?i,



PacifiCorp

DSM Selected by Year
Summer Cumulative MW

RAMFF-4

hd
tu

00
ft>

Case
Number

1

4

5

h

7

11
12
13

14
21

22
31

32
33

34

41
42
43

44
45

46
47

48
49

50
51

52
57

58
59
61
d5

bh
67

71

72
73

Study
Name

basL '. case

no. siinimcr

tiirbine

lirrm. ing
herm. h^
]X)DSM

dsm^Odcc
dsm. l5duc

dsm. l5inc

ml. m^. pd
nili. m^. pd
m. l^. pd
limilud. 500

m. h^. p^
hg. nonf
lumpy
nf. ldWt-r

nf. hi^lier
over. 250. 1ow

over. 250. mcd

over. 250.high
over. 500. 1ow

over. 500. med

over. 5UO.high
undfr. low

under. med

iindfr.high
tran. tiprate
tran. bridger
t ran utah

rynevvable

extend. firm

extt'nd. loads

L]X tend all

lovv. adders

med. adders

high. adders

Study Title

Base Case

No Summer Season

Nd Turbine Up^raL-ies

Withtiut hlermiston

Med Load KighCas Without Hermiston
ND DSM

20% Ctinyurvatkin ALivantage
15% C(inSt;rvation Ai.ivantaH<-'

15'i/o Conservatitin Disadvantage
Mod Low Uwd - ML'J Gas

Med High l.oad ̂  Mfd Gas
Mod Ltiad - Low C. ns

Limited Gas (50U MW) at Med Esc

Med Load-High Gas
Hi^h Gas - with ML'dium Non-firm Market Prices
Resource Lumpiness
25% Lower Non-Firm Market Prices

25% I ligher Non-Firm Mrirket rrices
'. 250 MW Plant ill 1999 -15% Lower Non-Firm Market Prices
; 250 MW Plant in 1999 - Medium Nun-Firm Market Pncfs

250 MW Plaiit in WW - 25% Higher Non-Firm Market 1'rices
500 MW Plai^t ii-i WW - 25% Lower Non-Firm Market Prices

: 500 MW Plant in 1W9 - Medium Non-Firm Markft Prices
500 MW Plant in WW - 25% Higher Nnn-Firm Market Prices
Underbuild - 25% [.ower Nun-Firm Market Prices

Underbuild - Mediuni Non-Firm Market Frices

Underbuild - 25", " I li^tier Non-Firm Market I'rices
Test of Traiismisyion Plant Cdnversion

Added Transmissiiin - Brki^er to OWC
Added Transniissktn - Utah to OWC

Renewables at 35"/ii of Capital Cost
Extension of all [listing Firm Wholesale Contracts
Extension of Loai-ls & DSM to 2045

Extenskiit i)f All MtKk-lii-i^ to 2045
L.<iw EnviroiimL-nt.tl Addfrs

Medium Enviroiimenti il AddL 'rs

1-ligh EnvironnientL il ALiders

1996 1997 1998
Study Year

1999 2000 2001

30.0
27.6

30.7

308

32.8

33.3

33.3

20.3
6.2

41.3
26. 11
32.8

32.8
32.8
32.8
28.7

29. 9'
27. 2i

28.8
29.9
26. 1;
27.8
28.3

30.7
33.3
33.3
32.2
297
300

28A
32.0
23.6
300

32.3
3S.7
43.0

62.4
60.3

65.3
654

67.9

78.1

68.4
47.0
12.6

91.0
55.2
67.8
67.9
67.8

67. 5',
61.3
63.8
58. 8:
61.2

62.5

56.6
60.2
60.6
63.2
684
68.4
66.9
62.0
624
61.2
66.6
53.0
624

675

793
87, tf

97.4
99.2

100.9
101.0

104.0

123.S

1098
75.7

18.8
141.h
85.4

103.8
104.0
109.2

104.0
94.7

99.4
92.2
95.9
97.3

89.1
93.6
94.0

98.K
104.4
104.4
1029

97.4
97.4
95.0

103.6
B42
W.2

103,5

121)8
133.6

133.4

140.2

137.3
137.4
145.8

170. 1)
I5A.1
105.1

25.5

192.7
116.1
144.6

145.8
155.4

141 1
129.8

135.4
127.4

131.9
133.2

122.8
128. 81

129.3
134.6
140.B
140.B
144.8
1334
133.4
130.8
141.2
] 165
132.6
1400

162.6
17').7

170.0

18fi 1

174.2

174.6

1BS.5

217.0
202.8
137.1

32.4
244.9
147.4

186.1

18B.5

1023
178.9
166.2

172.1
163. K1

16K.5
169.7
158.5
165.4
165.8
171.3

17K.I
17K.1
1878
170.0

170.0
167.2
179.3

150.9
169.2
177 I

205.3
22fi7

206.9
233.4

211.4
211.9

231.0
I

263.9
249.9
U>9.2

39.5

297.2
178. 8-
227.5

231.U

249.3
216. BI
202. SI

209.0
200.4
205.4

2062
195.1

202.2

202.3
20S.U

2153
215.3
231.0
2D6.B
2069
203.8
2177

W51,
2()f).4
214.4
2.4H. II
273.h

2002

243.4

2H3.0

24K.3

248.9
273.6

310.B

29h.7
201.2

4h.h

341.3
210.0

26V.O
273.6

296.2
254. 6-
23V.1
245. 6:
236.7
242.0
242.8
231.4
23H.9
23K.9

244.6
252.4
252.4
273.9
243.4
243.4
2411.1
255.9
222.0
2432
2?I ()

2L)(1.5
32U4

2003

280.2
334.9

2B5.5

2H6 3
31A.2

357.7
343.7
233.4

605

4UI.H
241.4
310.5
316.2
343.1

292.4
275. 6,

2B24
273.3
27H.7

271J.4
2hHS,
275.A
275.5

2U1.3
2X9.7
2OT.7
317.1
2H0.1

2K0.2
17h.h
2')4.3

IWJ

2»l),S
2K»,K
^31,2

3b7.4

2005

352.4

444.6
358.3
359.4

400.0'

449.9
435. 1:

296. 6:
lll. Ui
505.1
302.8
392. 01
40U. O'
435.3

366. 81

347. 3:
354. »i

344. 91
351.0
351.3
339.8
347.9
347.5
353.3

362.8
362S
401.8
352.5
352.4
34B.1
3h'j.6
331.9
372.7
3d 1.9
425.6
45SIK

l. h R-^ KrwLirL 'rSL-llli liy Vr - DSM



PacifiCorp

DSM Selected by Year (Case XX less Case 1)
Summer Cumulative MW

RAMPP-4

hfl
(U

BQ
fD

Case
Number

1

4

5

6

7

11
12

13
14
21

22
31

32
33

34

41
42
43

44
45

46
47
48
49

50

51
52
57
58
59
61
65
66
67
71
72
73

Study
Name

base. case

no. siimmer

turbine

lierm. mg
herm. h^
no. DSM

dsm.20dec
dsm. l5dec

dsm. 151nc

ml. mg. pd
mh. mg. pd
m. l^. pd
limited . 500

m. h^.pd
hg.nonf
lumpy
nf. lower

nf higher
over. 250. 1ow

over. 250. med

over. 250.high
over. 500. 1ow

over500. med

over. 500.high
under. low

under. med

under, high
tran. uprate
tran. bridger
tran. utah

renewable

ex tend. firm

extend. loads

extend. all

low. ndders

med. adders

high. cidders

Study Title

Base Case

No Summer Season

No Turbine Upgrades
Without Henniston

Mod Load High Gas Without 1-lermiston
No DSM

20% Conservation Advantage
15'/u Conyervation Advantage
15% Conservation Disadvfli-iti ige

Mod Low Load - Mod Gas

Mod 1-1 i^h Load - Meci Gas
Mfd LOtid - Low Gas

Liinitrd Gas (500 MW) at Med Esc
Mcd Load- llisllC. -ls
1-li^h Giis - with Mediiim Non-firm Market Prices

RfsoLircc Liimpi nry^

15% Lower Non-Firm Market PricL's

25% Higher Non-Firni Market Prices
250 MW Plant in \9W - 25% Lower Non-Firm Market Pricrs
250 MW Plant in 19'W - Mudilim Ntnl-Firm Market I'rices

250 MW Plant m }W9 - 25% Higher Non-Firm Market Prices
500 MW Plant in 1999 - 25% Lower Non-Firm Market Prices
500 MW Plant in WW - Medium Non-Firm Market Prices
500 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
Underbuild - 25% Lower Non-Firm Market PricfS

Underbuild - Medium Non-Firm Market PricfS

Underbuild - 25% Higher Non-Firm Market Prices
Test nfTransmissiiin Plant Conversidn

Added Transmission - Bridger td OWC
Added Tranymisyion - Utah to OWC

Rcnevvables at 35% df Capital Cost
Extension of all Existing Firm Wholesale Contracts
Extension of Loads & DSM to 2045

Extt'n^itin t)f All Modeling to 2045
Low Environmyntal Addrrs

Mt-'diiim Fiiviroiunent.il Adders

t-li^h Envirtinmefiti il AddLlrs

1996

(2. 4),
0.7|
0.8

2.8

(30.0)
3.3
3.3

(9. 7) I
(23.8)

11. 3'
(3. 9)|

2.8
2. 8,
2.8
2.8

(1.3)'
(0. 1)|
(2, 8)1
(1. 2)!
(0. 1);
(3. 9)|
(2.2);
0.7);

0.7
3.3
3.3
2.2

(0. 3)

(1. 2)
2.0

(6. 4)

2.3
K.7

13.0

1997

(2. 1)^
2.9
3.0
5.5

(ft2. 4)^
15.7

6.0

(15. 4)
(4ll. B)

2H. 61

(7. 2)
5.4
5.5

5.4
5.1

(1, 1)
1. 41

(3. 6);
(1. 2)

0.1

(5. 8)
(2. 2);
(1. 8)

0.8
6.0
6.0

4.5
(0. 4)

(12)
4.2

(9. 4)

5.1
\hV
25.4

1998

l.s
3.5

3.6
6.6

(974)
26.4

12.4
(21. 7)
(7S. 6)

44.2

(12. 0)
6.4

h. t,

11.8
66

(2. 7)
2.0,

(5. 2)
(1.5)
(0. 1)
(8. 3)
(3. 8):
(3. 4)

1.4
7.0
7,0
5.5

(2. 4)
6.2

(13. 2)
(0. 2)

61
23.4
36.2

Study Year
1999 2000 2001

6.8

3.9
4.0

12.4

(133.4)
36.6
22.7

(2K.3)
(107.9)

59.3

(17. 3)
n.2
12.4

22.0
7.7

(3A)
2.0

(6. 0)^
(1.5)
(0. 2)

(10. 6)
(4. 6),
(4. 1):

1.2
7.4

7.4
11.4

(2. 6)
7.8

(16. 9)
(U. K)

6.6
29.2
4A.3

lh.1
4. 2|

4.6

18.5

(170.0)!
47.0
32.8

(329)
(137. 6)

74.9

(22. 6)
16.1
185
32.3

8.9

(3. 8)
2.1

(6. 2)
(1. 5)
(03)

(11. 5)
(4. 6)
(42)

13
8.1
B.l

17.8

(28)
9.3

(19. 1)
(08)

7.1
353
56.7

26.5
4.5

50

241

(2U6. 9)
57.0
43.0

(37. 7)
(167. 4)

9U.3

(28. 1)
20.6
24.1
42.4

9.9

(4. 1)1
2.1

(6. 5)
(1. 5),
(0. 7),

(11. 8):
(47)^
(4. 6)

1.1
8.4
H.4

24,1

(01)

(.Zl)
10.8

(21. 3)
(0. 5)

7,5

41.1
hh.7

2002

39.6

4. 9 i
5. 5 i

30. 2'
(243.4)

67.4
53.3

(42. 2)
(196.K)

105.9

(33. 4)1
25.6
30.2
52.8

11.2

(4. 3) I
2.2

(6. 7)1
0.4)!
(0. 6);

(12. 0)!
(4. 5)!
(4. 5)

1.2
9.0
9.0

30.5
0.0

(3. 3)
12.5

(21-4)
(02)

K.2

471
770

2003

54. 7'

5.3|
h.l

36. 0'
(2S0.2)

77. 5'
63.5

(46.»)
(21ll. 7)

]21. h,

(3KK)
30.3

36.0
62.9
12.2

(4. A)
2. 2;

(69),
(1.5);
(O. »)j

(12. 2):
(4. 6):
(4. 7),

1.1
9. 5i
9.5

3A.y
0.0

(3. ft)
14.1

(21. 5)
03

Kh
53.11
H7.2

2005

92.2
5.9
7.0

47. 61

(352. 4)
975
K3.5

(S5. 8)
(240. 6)

152.7
(496)

39.6
47.6
82.9
14.4

(5. 1):
2.4

(75),
(1. 4)
(l. l):

(12. 6)^
(4. 5)!
(4. 9)

0.9

10.4
10.4
49.4

0.1

(4, 1)
17.2

(20. 5)
20.3

9.5
737

11)7,4

K..1 Kfhiiiin'L'SrItn b\ Vr -I^M



PacifiCorp

DSM Selected by Year
Energy MWa

RAMPP-4

*Xl
&i

OQ
fT>

Case

Number

1

4

5

6

7

11
12

13

14
21

22

31
32
33
34

41

42
43
44
45

46
47
48
49
50

51
52
57
58
59

61
65

66
67

71
72
73

Sludy Study Tille
Name

basf. case Base Case

no. yiimnier No Summer Season

turbiiw No Turbine Upgrades
tierm. mg Witl-ioiit H^rmiston
herni.h^ Med Li);id I Iigh Gay WithiiLit Hermiston
IKI.DSM Nu DSM

dsm. 20dt>c 20% Conservation Advantage
dsm. lSdL'c 15% Conservation Advantage

dsm. lSinc 15% Conservation Disadvdi-ita^L"
ml. mg. pd Med Low Load - Med Gas
mh. mg. pd Med High Load - Mfd Gas
m. t^. pd Mfd I.oad - Low Gas
limited 500 l. imiled Gas (500 MW) at Med Esc
m. h^. pd Med Load - Higl-iCns
h^.nonf . High Gas - with Medium Non-firm Market Pricfy
lumpy Restiurce Lumpiness
nf. lower 25% Lower Noii-Firm Market Prices
nf. higlier 25U/(. I-li^her Non-Firm Market Pricc-s

over. 250. 1ow 250 MW Plant in 1999 - 25% Lower Niin-Firm Markel Prices
DVLT. 250. med 250 MW Plant in WW - Medium Non-Firm Market Prices

over. 250 high 250 MW Plant in 1999 - 25'/o hligher Non-Firm Market Prices
over. 50U. lllw 500 MW Plant in 1999 - 25% Lower Nun-Firm Market Prices
Dver. 500. med 500 MW Plaiit in 1999 - Medium Noil-Firm Market Prices

ov<T. 500.higli 500 MW Plant in 191W - 25% Higher Non-Firm Market Prices
under. low Underbuild - 25% Lower Non-Firm Market Prices
undf. 'r. med Underbuild - Medium Non-Firm Market Price'i

under. high Underbuild - 25% Higher Non-Firm Market Prices
tran. iiprate Test of Transmission Plant Conversion

tran. bridger Added Transmission - Bridger tt) OWC
tran. utah Added Transmission - Utali to OWC

renewable Renewables at 35% ofCapitfi] Cust
extend. f-inn Extension t^fall Existing Finn Wholt. 'yale Contracts
fxtcnd. loads ExtensiDn of l^iads & DSM tu 2045

extend. all Extension of All Mcidelin^ to 2045
lovv. ndders i^ow Environmfntal Adders

inrd. adders Mediiim Envinininentat Adders

!iij^li.Liddery lli^l1 EnviriKiiiiL'nti il AdJfrs

1996

20.5

12.9

20.8
20.9
23.0

23.5

23.4

13.7
5.4

29.4
16.9

23.0
23.0
23.0

23.0
19.1
20.5
17.6

19.4
20.5
16.9

18.6
19.2

20.8
23.4

23.4
22.4
20.2
20.5
19.4
22.1

159

204
23.1
2h2
283

1997

42.4
27.1
45.0
45.1
47.6

52.9

48.0
30.9
10.9
63.1
35.7

47.5
47.6
47.5

47.1
410
44.0
38.7
41.3
42.7
37.1
40.5

41.2

42.8
48.0
48.0
46.5
42.1
42.4
41.3
46,2
35.6

424

47.7
53ft
57.7

1998

66.5
44.3

fi97

69.9

72.8

83.1
75.9

49.4

16.4
97.6
55.1

72.7
72.8
75.3

72.5

63.6
h8.8
61.3
65.2
66.7
58.8
63.0

63.8

67.5
73.3
73.3
71.8
66.6
66.5
M.3
71.7
56.7

h6.3
73.1
KI.A
S7.8

Study Year
1999 2000 2001

91.5

62.1
95.1

95.4

101.0

113.5

106.2
68.3
22.1

132.5

74.9
100.3
101.0
105.6
98.4

87. 7i
93.9
85.4
902
917
81 6
87.3

8S.I
924
9B.8

W.H
99.9
91.6

91.5
B9.1
97.6

7K.4
90.7

9H.K
110,0
11X3

117.0

83.2

J 21.0

121.4
129.5

144.4

137.0
89. 6!
28.0

168. 0,
95.1

128.4
129.5
136.4

124. 7|
112.9
119.5
110.6
115.7
117.1

1U6.2
112.7
113.5

117.8
124.S
124.8
128.7
117.1
117.0
114.3
124.1

101.8
1162
124 l)
13K. 1)
14L;.2

1425

104.5

146.9

147.6

15K.2

175.5

1679

110.9;
34.0

203.7

115.3
156.6
158.2
167.2

151.1
138.2

145.2
135.9

141.3
142.6
131.4

13B.3

139.0
143.2
151.0
151.0
157.7
142.6
1425
l.W.h
ISO. Ci

125.2

142 I
151.3

Ih79
IS0.3

2002

168.1

126.9

172.8
173.6

ISA. tl

2065

iDK.n
'132.2
40.1

239.3
1355
1K4.7
1B6.9
ItlK.O
177.4
163.4
1708
lhl.1
166.8
IhH.O
15f>.6

163.8
IM.5

lh85
177.0

177.2
l»h5
16S.2
IhH 1
I M 7
177 I

150,5
lh7. c)
1775

1%.K
211 2

2003

193.7

150.0

198.K
WI.K
2157

237.6

229.8
15.1.6

49.7
275.1
155. 71

212';
215.7
229.U
2113.9

1B8.6
196.5
ISh.3
112.4
1936

IX] .i
IKS15

1W.O
1940
21)3.2
21).'! .4
215.5
l c).i n
D37
1 WO
2(1.1.7
17(1,1

194. 1)
2113. l)
225. LJ
242.4

2005

244. 21
l')9.8
250.0

251. 2!

272.4

29S.9
290.9
195. 7'

849
345.7
195.51
268. 4 j
272.4
289.9
255.8
238. 3;
247. 0i

236.0

242.9,
243. 8!
231.5
240.0

240.2

243.9
254.7
255.1
272.5
2443
2442
2397
2560
227,4
254.7
255.H
2H72
1l). lh

jh K-J Rt.'htiiircL- Suldi bv Vr . DSM



FacifiCorp

DSM Selected by Year (Case XX less Case 1)
Energy MWa

RAMPF-4

Case

Number

Study
Name

Study Title
1996 1997 1998

Study Year
1999 2000 2001 2002 2003 2005

.TJ
[U

QQ
(D

^

1 base.case Baye Case
4 no.aiimmL'r No Summer Sea St in

5 turbine No Turbine Upgrades
6 herm. m^ Without Hermisttin
7 herm. hg Med Load High Gas Without Hermiston
11 no. DSM NoDSM

U dsm. 20dec 2.0% Conservation Advantage
13 dsm. 15dec 15%Conservatk)n Advantagf
14 dsni. 15inc 15% Conservatit)ii Disadvantage

21 ml. mg. pd Mod Low l.oad - Mrd Gas
22 mli. m^. pd Med Hi^h Load - Mod Giis
31 m. l^. pd Mfd Load - Low Ciis

32 limitfd.500 Limiled Gas (500 MW) at Med Esc

33 m. h^. pd Med Load - Hi^h Gas
34 lig. iuinf 1 (ighCas - with Mcdiiim Non-firm Market Prices
41 lumpy Resoiirce LumpinL-ss
42 nf. lower 25% Lower Non-Firm Market Prices

43 nf. higlier 25% Higher Non-Firm Marki-t Prices
44 dver. 250. 1ow 250 MW Plant in 1999 - 25% Lower Non-Firm Market Prices
45 over. 250 med 250 MW Plant in 1999 - Medium Non-Firm Market Prices
46 over25U. high 250 MW Plant in 1999 ̂ 25% Higher Non-Firm Market Prices
47 over. 500. 1ow 500 MW Plant in ll!l)9 - 25% Lower Non-Firm Market Prices
48 dver. 500. med 500 MW Plant in 1999 - Medium Niin-Firm Market Prices
49 over. 500. high 500 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
50 under. low Underbuild - 25% Lower Non-Firm Market Prices
51 under. med Underbuild - Mtldium Non-Firm Market Prices
52 under. high Underbuild - 25% tligher Non-Firm Market Prices
57 tran uprate Test of Transmission Plant Conversion
58 tran. bridger Added Transmission - Bridger to OWC
59 tran.utah Added Transmisbion - Utah tn OWC
61 renewable Renewables at 357<> of Capital Cost
65 extend. firm Extensiiin of all Existing Firm Whlilt'sale Contracts
66 yxtend. loads Extension of Loads & DSM to 2045
67 extend-all Extension of All MoLk'ling to 2U45

71 lovv. adders Low EnvironinenLil Adders

72 itifd. iidders Mediiiin Environmental AdtdLTy

73 lii^li. adders liigh EnvironniL'ntL il Adi-lers

(7. 6)
0.3
0.4
2.5

(20. 5)!
3.0
2.9

(6.8).
(15. 1)'

K.9

(3. 6)
2. 5;

2.5,
2.5
2.5

(1.4):

(2. 9);
(1. 1)'

(3.6)!
(1. '')!
0. 3)'

0.3
2.9
2.9
1.9

(0. 3)

(1. 1)
1.6

(4. 6)
(0. 1)

2. f>
5.7
7.B

(15. 3) I
2. 6!
2.7
5.2

(42. 4)
10.5

5. 6,
(11. 5)
(31. 5)

20.7

(6. 7)
5.1
5.2
5.1
4.7

(1. 4)
1.6

(3. 7)
(l. l)1

0.3

(5. 3)
(1. 9)
(1. 2)

0.4
56
5.6
4.1

(0. 3)

(1. 1)
3.H

(6. 8)

5.3
11.2
15.3

(22.2)
3.2
3.4
6.3

(66. 5)
lfi6!

9.4

(171)
(501)

31.1

(11. 4)
6.2
6.3

88
6.0

(2. 9)^
2.3

(5. 2)
(1. 3)1

0.2
(7. 7)
(3. 5)
(2. 7)

1.0
6.8
6.8
5.3
01

(2. 2)
52

(9. 8)
(0, 2)

AA

15,1
21.3

(29. 4):
3.6
3.9'
9.5

(91. 5)
22.0
14,7.

(23. 2)
(69.4)

41.0

(16. 6)
8,8
9.5

14.1

6. ';

<3»V
2.4

(6. 1)1
(1. 3),

0.2

(9. 9)
(4. 2),
(3. 4)

0.9
7.3
7.3
8.4
0.1

(2. 4)
6.1

(13. 1)
(O. H)

7.3
]H5
26.H

(33.S):
4.0
4. 41

12.5

(117. 0)
27. 4;
20.0

(27. 4);
(B9. 0)|

51. 0:
(21. 1J).

11.4
12.5

19.4
7. 7'

(4. 1)!
2. 5;

(6. 4);
(1. 3);

0.1

(10. 8);
(4. 3):
(3. 5):

08
7.8
7.8

11.7
0.]

(27)
7.1

(15. 2)
(U. K)

79

21 9
32.2

(38. 0)
4.4
5.1

15.7

(142. 5)!
33.0

25.4

(316)^
(108.5)

61.2

(27. 2)
]4.1
15.7

24.7
8.6

(4. 3) i
2. 7;

(fi. 6)i
(1. 2)

0.1

(Il. l):
(4. 2)
(3. 5)

0.7
B.5
»5

15.2
01

(2. 9)
K.l

(17..1)
(11. 4)

B,H

25.4
37.K

(41. 2)^
4. 7;
5. 5-

1H.8

(168. 1)
384

30.7
(35. 9)

(12K.O)
71.2

(326)
16.6

18.8
299

9.3

(4. 7)
2.7-

(7. 1))
(1. 3)
(0. 1)

(11. 5)
(4. 3)
(3. 6)

04
s.v
9.1

1K.4
0.1

(3. 4)
9.0

(17, 6)
(02)

94

2S7
43 I

(43. 7);
5.1

a
22.0'

(193. 7)
43.9'
3h. \:

(40. 1)
(1440)

81.4

(.WO)
19.2
22 J)1
35.3

UL2

(5. 1)
2.8

(74)
(13):
(01)

(II 8)
(4. 2)
(3. 7)

0.3
9.5
9.7

21.»
0.1

(.1.7)
10.0

(17. 6)
O.-l

10,2
322
4K.7

(444)
5.8
7.0

28.2

(244. 2)
54. 71
46.7

(48. 5);
(159. 3)|

101.5

(48. 7),
24.2
28.2
45.7;
11.6

(5. 9)|
2. 8 i

(8. 2) i
0. 3)!
(0. 4)^

(12. 7);
(4. 2);
(40)
(0. 3)
10.5
10.9
28.3
U.l

(4, 5)
II.S

(lf,. S)
105
116
43,0
WA

l|li R-4KrsiiurLvSfltn by Vr - DSM



PacifiCorp

Net Non-Firm Energy used by the System
(Sales less Purchases) MWa

RAMPP-4

^
EU

00
(D

Case Sludy Study Title
Number Name

1 base. case Base Caye

4 no. suinmer ND Slimmer Season

5 turbine ND Turbine Upgrades
6 herm.mg Without Hermistoii
7 herm. hg Med Load High Gas Willioiit I lermiston

11 no. DSM Nil DSM

U dsm. 20dec 20% Conservation Advanta^f
13 dsm. lSdec 15% Conservation Advantage
14 dsm. 15inc IS'^i Conservation Disfldvcinta^e
21 ml. mg.pd Med Low Load - Med Gas
22 nih. m^. pd Med High Load - Med Gas
31 m. lg. pd Med Load - Low Gas
32 linuted.500 I . iniited Gas (500 MW) at Mfd Esc
33 m. hg. pd Mod Load - Hi^h Gas
34 hg. nonf Hi^li Gas - with Mediiim Non-firm Market Prices
41 lumpy Resoiirce Lumpiiiess
42 nf. lower 25% Lower Non-Firm Market Prices

43 nf. higher 25% Higher Non-Firm Market Prices
44 over. 250 low 250 MW Plant in 1999 - 25'X, Lower Nun-Firm Market Prices
45 over. 250.med 250 MW Plant in 1999 - Medium Non-Firm Market Prices
46 uvfr. 250.high 250 MW Plant in 1999 - 25"/o Higher Non-Firm Market Prices-
47 over.500. 1ow 500 MW Plant in 1999 - 25% Lciwer Non-Firm Markel Prices
48 over. 500. med 500 MW Plant in 1999 - Mediiim Non-Firm Market Prices

49 over. 500. high 500 MW Planl in 1999 - 25% Highur Non-Firm Market Prices
50 iinder.low Underbuild - 25% Lower Non-Firm Market Prices
51 under. med Underbuild - Mediiim Non-Firrn Market Prices

52 under. high Underbuild - 25% Higher Non-Firm Market Prices
57 tran. Liprate Test of Transmission Plant Conversion
58 tran. bridger Added Transmission - Bridgn- to OWC
59 tran.utah Added Transmissk)n - Ut<il-i to OWC

61 renewable Renewables at 35% of Capital Cost
65 extend. firm Extension uf all Existing Firm Wholesale Contracts
66 extend. loads Extension of Loads & DSM tii 2045

67 extend. all Kxtcnsinn of All Modfling to 2045
71 low. addrrs Low Environmental Adck'rs

72 mcd.adders Mediiim En\rironmeiital Addt'rs
73 lii^lt. addL'rs Hi^h Envin)nmcntal Addfrs

1996

408
401
408
301
302
3B9
411
41]
402
640
153
405
410
410
410
410
407
408
405
407
408
405
406
407
408
411
411
410
449
413
407
404
404
402

(721)
(721)
(721)

1997

713
699
652
292
303
677
722
71S
703
952
396
703
723
723
717
717
260
763
259
712
762
258
711
761
261
718
766
716
762
724
712
744
707
741

(721)
(721)
(721)

1998

752
73»
709
387
394
714
761
757
741
983
410
70f>
788
788
757

755
254
855
253
751
853
250
750
851
257
755
858
755
806
768
B31
766
746
762

(721)
(721)
(721)

1999

724
703
658
341
354
664
743
736
708
979
303
659
769
770
736
729
230
813
350
914
964
440

1,020
1,044

234
729
817
731
777
741
900
674
715
6fi8

(721)
(721)
(721)

Study Year
2000 2001

660
635
586
270
293
581
6B1
h7h
640
957
408
5S2
6H2
683
675
665
248
856
434
868
940
578
969

1,003
253
665
744
669
707
673
833
589
648
584

(721)
(721)
(721)

617
586
508
211
233
4K6
641
637
592
%1
389
503
654
655
636
623
204
914
404
816
929
556
964

1,012
208
623
681
629
659
623
782
528
604
521

(721)
(hh4|

(4X9)

2002

532
476
518
313
280
49)
554
547
528
929
531
509
658
64»
546
604
279
914
422
729
912
547
909
961
283
525
585
534
569
531
h9h
488
535
48B

(h24)
(446)
(347)

2003

742
552
7H1
726
755
850
713
720
756
910

1,004
646
7ft6
763
712
739
389
9»9
394
754

1, 010
50h
83f>

1,009
214
453
6H3
733
B04
744
752
839
747
lt4h

(2.15)
(471)
(1%)

2005 Average

921
644
957
909
lj(ll)

1,020
K67
H74
133
970

1,092
840
916
915
H59
935
520
99]
490
922
994
566
913

1,011
297
646

1,009
8K7
U54
ni
W7
')71
W(,
970

(2W)
|44»)
(215)

674
604
642
417

425
652
677
675
667
920
521
617
707
706
672
686
310
834
379
764
864
456
831
sy5
268
614
72U
674
721
6H2
75K
hb7
670
hh5

(5W)
(fc2h)
(53D)
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PacifiCorp
Net Non-Firm Energy used by the System (Case XX less Case 1)

(Sales less Purchases) MWa

RAMFP-4

T>
p

OQ
n>

Ln

Case Study Study Title
Number Name

1 basf.cayc Base Case
4 no.summer No Slimmer Season

5 turbine No Turbine Upgrades ,
6 herm. mg 'Without Hermistan
7 herm. hg Med Load t-IighGas Witiiout Hermistun

11 no. DSM NoDSM
12 dsm. 20dec 20% Conservation Advantage
13 dsm. 15dec 15% Conservation Advantage
14 dsm. l5inc 15% Conservation Disadvantage
21 ml. mg. pd Med \A)W Load - Mod Gas
22 mh. mg. pd Mod High Load - Med Gas
31 m. lg. pd Med \. oad - Low Gas
32 limited. 500 Limited Gas (500 MW) at Med Esc
33 m. hg. pd Mfd Lund - High Gas
34 hg.nonf Hi^h Gas - with Medium Non-firm Market Pricfs
41 lumpy Resoiirce Lumpiness
42 'nf. lower 25% l.ower Non-Firm Market Prict's
43 nf. hi^her 25% Higher Non-Firm Marktit Prices
44 'over 250. 1uw 1250 MVV Plant in 1999 - 25% Lower Non-Firm Market Prices
45 'over. 250 med 250 MW Plant in 1999 - Medium Non-Firm Market Prices
46 ! over. 250.high 250 MW Plant in 19U9 - 25% Higher Non-Firm Market Prices
47 'over. 500. 1ow , 500 MW Plant in 1999 - 25% Lower Nnn-Firm Market Prices
48 'over.500 med 500 MW Plant in 1999 - Medium Non-Firm Market Prices
49 over. 500.high 500 MW Plant in 1999 - 25% Higher Non-Firm Market Prices
50 'under. low Underbuild - 25% Lower Non-Firm Market PricfS
51 under. med Underbuild - Medium Nun-Firm Market Prices
52 under.high Underbuild - 25% Higher Nun-Firm Market Prices
57 tran. uprate Test of Transmission Plant Conversion
58 'tran. bridger Added Transmission - Bridger to OWC
59 tran. utah Added Transmission - Utah to OWC
61 renewable Renewables at 35% of Capital Cost
65 extend. firm Extensioil of all Existing Firni Wholesale Clintracts
hb extend. loads Exlensiun of Loads & DSM to 2U45
67 extend.all extension of All Modeling to 204?
71 low. flddLTy Low t7 nviroiimental Adders

72 med. adders Mediiim F:n\'irt»ninfnti. il AdJers
73 high. adLlLTS High FLnviroiimental Adders

1996

(7),
0

(107)1
(106);

(19)'
3

3

(6)
232

(255)
(3)1
2

2

2

2

(D
0

(3)
0)
0

(3)
(2)
(D
0

3

3

2

41
5

(D
(4)
(4)
|h)

(1, 129)

(l, 12tl)
11, 12'i)

1997

(14)
(61)|

(W)
(409)

(3A);
9

5

(10)
239

(317)1
(10)^
n

11
4

4

(453)^
50

(454)'
m!-
49

(455)
(2):
48

(452)^

53
4

49
12

(I)
31

(6)
2K

(1, 434)
(1. 434)
(1, 434)

1998

03),
(43),

{365}'
(358)!

(38)^
9 '
5 .

(ll)i
232

(342)!
(46)1
36
36

5

3

(498);
103

(499):
(l)i

101

(501)
(2)
99

(495)
3

1 Oh
3

54
16
80
14

(A)
10

(1,473)
(1,473)
(1,473)

1999

(21)'
(66):

(383)i
(370)

(61)!
19 '
12

(!(>);
255 I

(421);
(65) I
45
46

12 i
(494)

89

(374)|
190
240

(285);
296
320

(490)i
5 I

93
7

53 .
17

176

(51)
(9)

(.%)
(1. 445)
(1,445)
(1, 445)

Study Year
2000 2001

(25)
(74) i

(390)
(366)

(79)
21
16

(20)!
297

(252)
(78)!
23
23
15
6

(411)
196

(226)
208
2K1

(82)
310
343

(407)
6

84
10
47
14

173

(71)
(12)
(76)

(1. 3KI)

(1, 3KI)
(I. 3K1)

(3D-
(109)
(406):
(3S4)1
(131)

24
20

(25)
344

(228)
(114)

37
3K
20

6

(413)
297

(213)
200
312

(61)
347
M5

(409)
6

64
12
42

ft
165

(89)
(13)
(96)

(1, 3311)
(1. 2KI)
(l. IUI'l

2002

(56);
(14),

(219)|
(253)1
(41) I
22 I
14 !

_<4>1
397

m:
(23)1
125
llh

14
72

(254);
382

(Ill)
19A
3SO

14
377
429

(249)
(7):
53

2

37

(I)
164

(45)
2

(4S)
(1, 156)

(l)7K)
(K71))

2003

(190)
40

(16)i
14

109

(2H)
(22)
]4

lh8
262

(%)
25
21

(29)
(2);

(353)
247

(347),
13

268

(235)
94

267

(528):
(288)

(59)
(8),
62

3

10
w

5

1U5
(W7)

(1, 212)
WK}

2005 Average

(277)
36

(12);
(12)
98

(55)
(4B)

12
49

171

(81)
(h)
(7)

(62)
13

(401)
69

(431)
0

73

(355)'
(»)
90

(624)
(275)

87

(34)
33

(14)
50

5

w

(I, IW)
(I..W)

(l, l.lh)

(70)
(32)

(258)
(249)

(22)
3

I

(7)|
246

(154)i
(.'7)1
33
32

(2)'
12

(364)
159

(295)1
B9

1H9

(218)
157
221

(406)
(60)
54

(0)
46

H

H3

(7)
(4)

(10)
(1, 274)
(1,31)0)
11, 213)
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Comments on Draft Report
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NORTHWEST POWER PLANNING COUNCIL
851 S. W. SD(TH AVENUE, SUITE 1100

PORTLAND, OREGON 97204-1348

Phone: 503-222-5161
Toll Free: 1-800-222-3355

FAX: 503-795-3370

KENCASAVANT
VICE CHAfflMAN

Washington

Mike Kreidler
Washingtou

Joyce Cohen

Oregon

John Brogoittl
Oregon

October 16, 1995

Nancy Esteb, Manager
Integrated Resource Planning.
PacifiCorp
825 NE Multnomah, Suite 625
Ponland, Oregon 97232

^^^Y
Dear . Esteb: ^

Thank you for the opportunity to comment on PacifiCorp's draft RAMPP-4 report. These
comments are late, but I hope they can still help you m revising the report.

We appreciate the hard work that is reflected in the draft document. OveraU, the draft action
plan, including the level of demand-side resource acquisitions, seems reasonable. We offer the
following specific comments.

Wholesale Power Markets: In view of the importance of wholesale non-fmn power market in
inlluencing decisions of the company, the document should be more specific regarding market
assumptions. A price estimate (16-19 mUls, p.26) is provided, but little additional information. What
is the estimated size of the market and its expected duration? What price behavior over time is
assumed? Page 26 speaks of prices leveling across seasons and geographic areas as sales and
transmission access open, yet complete leveling seems unlikely in view of the continuing regional
seasonality of load and the possibility of distance-based transmission rates.

Supply-side Portfolio Depreciation Lives (Table 3-18): Fifty years is used as the depreciation life
for aU supply side resources. While this may be reasonable for hydropower and possibly geothermal,
fifty years appears to be unreasonably long for most other technologies. WhUe there are examples of
fifty-year old powerplants, plants this age would require major capital infusions to continue operating
in the mode originaUy intended. Twenty to thirty years seems a more realistic depreciation life for
thermal resources, cogeneration and wind.

Thermal Plant EfTiciency Improvements: The draft document, presentations to the RAG and
recent actions by the company all indicate a continuing interest in maintaining and increasing the
efficiency of most of the company's thermal resources. This is important for'both economic and

'"EMay"
OCT 18 7995



environmental reasons. But the company's plans for CentraUa remain mysterious. How will Phase II
sulfur dioxide control requirements be met? What is the situation regarding nitrogen oxide emissions
and alleged mipact on Mt. Rainier National Park? To what extent will rail haul coal be substituted for
local coal? What is the potential for efficiency improvements or repowering of the plant? Insights
regarding these issues are important because of the size, age, ownership and environmental impact
potential of the project.

Hydro Relicensing and Efficiency Improvements: While the draft RAAMP includes a detailed
assessment of thermal resource efficiency improvement potential, vktually no information or analysis
of hydropower efficiency improvement potential is provided. While hydropower comprises a
relatively small proportion of company resources, it would be useful to provide additional information
and analysis of possible hydro efficiency improvements and relicensing issues.

Regional Solar Monitoring Network: PacifiCorp is to be congratulated for its chaner participation
in the Northwest Regional Solar Monitoring Network. The final RAAMP-4 should reaffinn the
company's intent to continue support for this project.

OSU Wind Research Cooperative: PacifiCorp is also to be commended for its continuing support
of the Oregon State University Wind Research Cooperative. The final RAAMP-4 should reaffirm the
company's continuing support for this project. The company may wish to engage the Wind Research
Cooperative in designing a research agenda for its wind demonstration projects (see below).

Wind Demonstration Projects: The Council is pleased to note Ae level of regional utUity support
given to wind demonstration projects. PacifiCorp is a leader in this effort. Because these projects
will be among the first of their type to be developed in the Northwest, we urge the company to ensure
that research programs are implemented to maximize the value of the Foote Creek Rim and Columbia
Hills projects. Topics of value to future development of wind power in the Northwest include
documentation of licensing experience; environmental and physical development issues and their
resolution; seasonality, shear, turbulence, interannual variation and other wind resource
characteristics; electrical integration experience; and project performance and operation and
maintenance experience. The company may also wish to consider the installation of a long-term wind
resource monitoring station at Foote Creek Rim, in conjunction with the Bonneville long-term wind
resource monitoring network. Though certain resource, cost and performance information is of
proprietary value to the project developer or the company, a primary justification for the premium
needed by these projects is their demonstration value, a value that can be fully secured only through
well-conceived research program.

Global Climate Change: The company's demonstration carbon offset projects are prudent and
commendable and it is important that these efforts continue. However, in view of increasing
evidence of an anthropogenic contribution to global warming, the conclusion that control of
greenhouse gas production is unlikely for the next ten years (Chap. 1, p. 14) appears optimistic.
Because the need to control carbon dioxide production could significantly affect the cost of the
company's fossil fuel resources and the cost of purchases derived from fossil fuel plants it would be
desirable to include an action to monitor global climate change research findings. It would also be
prudent to revise the proposed global wanning benchmark to turn not upon passage of a federal tax
or controls, but upon scientific or international governmental agreements that are likely to precede
congressional action resulting in taxes or controls.



Photovoltaic Applications: Though large-scale photovoltaics are unlikely to be cost-effective for
many years, numerous small-scale "niche" applicadons are cost-effective at present. The company,
perhaps in alliance with other Oregon utilities, should consider expanding its photovoltaic program to
identify and assist in the development of cost-effective niche applications. Ensuring that all cost-
effective photovoltaic applications are developed will promote better understanding of the
technology, expand the market for photovoltaic devices and perhaps lead to new and innovative
applications.

Special Biomass Projects: There are a diversity of biomass residue materials that could be used for
power generation. These include clean municipal solid waste fractions, animal manure, forest
thinning residues, agricultural and food processing wastes, landfill gas recovery and wastewater
treatment plant gas recovery. Another promising source of biomass power is the upgrading of
chemical recovery boilers at pulp mills. \Vhile often not competitive solely on the basis of electricity
production costs, these projects often bring important non-power benefits. While we would not
expect the company to pay a significant premium for the power output of these facilities, the company
could ensure that a market, at competitive prices, is available for these projects (the tuning of which is
usually driven by non-power concerns), and offer wheelmg services at competitive rates, credit for
distributed generation benefits and other measures to facilitate the development of these projects.

Lost Opportunity Conservation Markets: (Chapter 3, p 14) The definition of lost-opportunity
markets should include new and expanding industrial facilities. This is approximately identified as
new growth in the forecast. In addition, any process or facility changes going on in an existing
industrial plant represent a window of opponunity to pursue efficiency that is on the customer' s
terms. We would also encourage you to count these as lost-opportunity resources. This is an
important perspective in relation to both the avoided cost of these resources and in relation to how
industrial customers are approached.

DSM description in Chapter 6 Action Plan: (Chapter 6, p 17) The casual reader will not know
that there is an entire chapter following this one on DSM actions. In addition, the paragraphs on this
page do not capture the items in Chapter 7 or vice versa. If page 17 is taken as the over-riding goal
for DSM actions, the first sentence should be revised to incorporate a balance between least cost
planning and the competitive utility environment. After all, the level you did select was least cost,
considering cost, financial and price knpacts.

Technology Transformation: (Chapter 7, p 23) The company should make a stronger commitment
across aU sectors and end-uses to work with midtiple parties (including, but not limited to those you
mention i.e. City of Portland, CEE, and home manufacturers) to bring energy efficient products to
markets. PacifiCorp will be an important player m multiple projects that are likely to be initiated
during the action plan period, and a clear indication should be given in the action plan that you will be
a willing panner in the investigation of market transformation efforts and follow through if the
investigations prove fruitful.

General, Chapters 4 and 5: For simplicity and brevity, please incorporate the Chapter 4
descriptions of the model runs with the results in Chapter 5. This should avoid duplication and make
it easier for the reader. Also, please include table 5-16 at the front of the chapter, with descriptions of
the effect on net present value. This is of interest to many readers, and it will simplify their thought



process if financial results (including miUs/kWh), emissions and net present value are presented at the
same time.

Relationship of RAMPP-3 and RAMPP-4 Action Plans: It is not clear m the document if the
RAMPP-4 actions completely supercede or simply add to the RAMPP-3 action plan. It appears that
PacifiCorp is continuting a number of items in the RAMPP-3 plan, but has not mentioned them m
RAMPP-4. Please make sure to include at least the following on-going items in the RAMPP-4 action
items.

. Continue small-scale carbon offset projects (RAAMP-3, #9)

. Continue evaluation of cost-effectiveness and performance of wind projects (RAAMP-3, #2b)

. Continue to participate in Solar H demonstration project (RAAMP-3, 2e)

. Continue to monitor perfonnance of solar PV projects, publish results (RAAMP-3, 2g) (also part

ofRAAMP-3, 21)

. Continue participation in Northwest Regional Solar Radiation Data Monitoring Project (does not

appear in RAAMP-3)

. Continue to support OSU Wind Research Cooperadve (does not appear in RAAMP-3)

Social and Environmental Objectives: We agree that it will be increasingly difficult to continue to
achieve power-related social and environmental objectives using the approaches that have been
employed in the past. We also agree that approaches that unequally burden players in the energy
market are undesirable and bound to eventual failure. An Important aspect of rethinking the role of
the IRP in the changing industry environment is assessing which societal and environmental objectives
warrant continued special effort and how these objectives might be achieved by the industry of the
future. PacifiCorp has provided valuable contributions to this discussion in the recent past. We look
to the company to continue its contributions to the regional dialog regarding this issue.

Sincerely,

t;t/I^^U
Margaret G&rdner
Senior Conservation Analyst

Jeff King
Senior Resource Analyst
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NANCY ESTEB
MANAGER, INTEGRATED RESOURCE PLANNING
PACIHCORP
825 NE MULTNOMAH
PORTLAND OR 97232

RE: Comments on PacifiCorp's RAMPP4 Draft Integrated Resource Plan

Commission staff appreciates the opportunity to review and provide comments on PacifiCorp's
RAMPP4 Draft Integrated Resource Plan. Our comments and questions on the draft plan are
attached for your consideration in finalized the RAMPP4 report. If you have questions or need
clarification on our comments, please call me.

I appreciate your hard work in preparing this draft and look forward to working with you and
your staff in the future.

Sincerely,

^'

John C. Britton

Public Utility Analyst
Energy Division
(503) 373-7905
FAX (503) 373-7752

c. Mike Kane

BiU Warren

Lee Sparling
Bill McNamee

Judy Johnson
Lynn Plamondon
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PLANNING
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550 Capitol St. NE
Salem, OR l.)7310-1380
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Comments on PacifiCorp's RAMPP4 Least Cost Plan Draft
Public Utility Commission of Oregon

October 6, 1995

General Comments

1. Staff agrees with Ken Powell's comment at the 9/22/95 meeting that the rationale
for the RAMPP4 action plan follows the model results and is an improvement over
RAMPP3.

2. Staff recognizes the company's significant effort in producing RAMPP4 and feels
that the company did a good job accommodated the concerns of the technical advisory
group. Staff appreciates your hard work.

Chapter 1

1. This chapter provides a good summary and introduction to the rest of the
document. Please add a section after "PacifiCorp's Perception of the Future (pp. 2 - 14)
that briefly discusses the implications for resource planning based upon this perception.
This new section could incorporate several important themes developed later in the report:

a. In an uncertain environment, flexibility is important. Actions that add to
the possible resource choices the company can make in the future should be
pursued.

b. The company's analysis attempted to identify which specific factors
influenced resource selection and prices most significantly. These factors were
load growth, gas prices, non-firm wholesale prices, renewable resource costs, and
federal governmental environmental regulation.

c. If these factors vary materially from the forecast level in RAMPP4, the
company will need to re-examine the action plan.

Move the section entitled "Public Advisory Process" to the end of Chapter 1.

2. Page 6: Portland General Electric will be providing power to Canby. However,
PGE is buying all of the power to serve Canby from BPA, through a contract that is tied
specifically to the PGE-Canby deal. This is not an example of robust competition, but
rather an example of competition bumping up against BPA's market power.

3. Page 11, second paragraph, first sentence under "Wholesale Market as a
Resource": Add "can fluctuate significantly" after "spot prices." Delete "even though'
and everything after "spot prices."



PacifiCorp Least Cost Plan Draft
OPUC Comments

Page Two

Chapter 2

1. Page 3, Response to OPUCRAMPP3 comment #3: The company's response to
this issue is not adequate. However, you may have the data to expand upon the response.
Staff s RAMPP3 comment is asking about the prudency of overbuilding or acquiring
resources before they are needed for retail load. The current WSCC market has surplus
supplies, prices have dropped, margins are thin, and FERC is attempting to make the
market more competitive by opening up transmission. In this envu-onment, it may be
impossible to sell any suq)lus on the wholesale market. " The company's response needs
to be expanded and supported-perhaps by referencing the overbuild/underbuild scenario.

2. Page 15, end of the first paragraph: Staff understands the company' s concern
about proprietary information. Do you mean that you do not want to disclose certain
information, or are you suggesting the information be disclosed, but remain confidential
under a protective order. Please clarify.

3. Page 15, second paragraph: regarding the need for more flexibility in IRP action
plans. Along these lines, the company should develop an ability to do more option
analysis (i.e. to assess the value of certain actions that may provide a greater range of
resource choices in the future). For example, renewable development, DSM pilots, or site
acquisition and certification for supply-side resources all provide the company with future
choices or options that may have inherent value under certain market conditions. Staff is
not sure how to do this kind of analysis, but under uncertain futures, strategies that
provide more choices (but may cost more initially), may be better than those that limit
future choices (but cost less now). The issue is how much more cost is prudent?

Chapter 4

Page 10, Underbuildin : The main issue this plan does not address adequately is the issue
of relying upon the short-term non-fiim market for resources, instead of building or buying
other resources. These underbuild scenarios are not what staff had assumed they were.
Staff assumed that the model was being forced to purchase short-term non-furn power (at
the market s marginal cost) instead of building new resources (at fully embedded cost).
The decision facing many western utilities is not, build vs. buy; it's whether to buy short
term, intermediate term, or build or buy long term resources. Admittedly, the model may
simply produce a lower cost when the short-term non-firm market is used to meet
resource needs-without also showing the accompanying risks. The underbuild scenarios
in RAMPP4 apparently modeled the tradeoff between building a long term resource and
buying a resource that was priced higher than the embedded cost of the long term
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resource. (Chapter 5, pp. 17 - 18) If this is true, the-results of these model runs are not
surprising. At a minimum, the company needs to clarify what these underbuild studies
represent, and what they do not represent.

Clearly, regulators are concerned about building or buying any asset, when the market is
already highly overbuilt, market prices are falling, margins are thin, and the market
becoming more fluid. Regulators are further concerned because PacifiCorp has seemed to
employ a build and buy asset strategy whUe the WSCC market has a 25% - 30% surplus.
The company writes in the draft plan: "For example, if the company has an opponunity to
acquire a cost-effective resource sooner than needed to meet retail loads, it can do so and
sell any surplus on the wholesale market. " (Chapter 2, page 3) The problem is that
PacifiCorp may not be able to sell aU of its own surplus on the wholesale market at a price
equal to or higher than its variable cost. The prudent action for most utilities now seems
to be wait and watch the market carefully for market surplus reductions that might trigger
an adjustment to resource plans. All this goes along with the comment above about
chapter 2, page 3. This is also an issue that needs to be addressed in RAMPP5.

Cha ter 5

1. Page 28: The secdon entitled "Findings" is very important and needs to be
highlighted. Perhaps pieces of this could be used to fill out the additional section staff -
recommended you add to chapter 1.

2. Page 29, Gas Prices: This section was difficult to understand and could use some
clarification. Are you saying that non-fmn sales revenues (that PacifiCorp credits to rates)
offset higher gas fuel costs when gas prices rise?

Cha ter 6

1. Page 9, discussion about the APS SCCT: In chapter 3, page 27, the company says
that the WSCC has "a very high capacity surplus. " Given this, is there a way to avoid the
APS SCCT for a longer term? If so, how long? Please expand your discussion.

2. Page 12, discussion about data for residential customer power use: When will
these data be available? How will it be used?
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3. Page 14, discussion on carbon offsets: Becky Wilson's comments at the 9/22/95
meeting were useful-please add some comparison between total system emissions and
levels of C02 these programs mitigate.

4. Page 17, RAMPP4 Action Plan: Ken Powell's comment at the 9/22/95 meeting
was good-adding a specific goal and deadline to appropriate (perhaps not all) action items
would tighten up the plan considerably.

5. Page 19, section a): Replace second sentence with, "Once these projects are
operating, evaluate performance and actual cost-effectiveness."

6. Pages 20 - 33: This is an extremely useful section. Is there a way to highlight it
more?

7. Page 20, last paragraph: "Postponing resource decisions is likely to lead to lower-
cost opportunides. " Again, the underbuild scenarios were intended to show the effects of
delaying resource decisions. As these scenarios were modeled, they showed higher overall
costs by delaying resource acquisition compared to the base case. Could you support the
statement with an example from the model runs?

8. Page 29, top paragraph: "With gas-fired resources priced below 30 mills/kWh, the
company does not feel renewable resources are a cost-effective choice. The Commission
has stated, however, that it believes renewables offer the potential benefits of risk
management through resource diversity and low environmental impacts (See Order 94-
727). Does PacifiCorp consider a gas-fired resource cost of 30 miIls/kWh a threshold
price for whether or not renewables are viable alternatives? The Commission strongly
supports continued renewable development and has indicated a willingness to aUow cost
recovery of renewable resource acquisition costs which exceed the utility s avoided cost.

9. Page 30, Improving the RAMPP Process: Comments on Chapter 3, mentioned
option analysis. Would you add an item to the action plan which would have the company
assess the value of doing resource option analysis?

10. Pages 32 - 33: This section is important and , but should be expanded. How were
the thresholds at the bottom of the page esablished? Do the thresholds drive prices
unacceptably high or create dangerous resource deficits? If so, what prices are
"unacceptably high" or what resource deficits are "dangerous"? In addition, briefly
describe what actions might be taken if one of the factors exceeds these benchmark levels.
If load growth exceeds 2.5% or the federal government passes an emissions tax, for
example, what steps would PacifiCorp take?
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Nancy Esteb. Manager
Integrated Resource Plannin;
PacifiCorp
920 SW 6th Ave.
Porland, OR 97204

Dear Nancy:

The Oregon Department of Energy (ODOE) appreciates the hard work the staff of PacifiCorp
devoted to the draft RAMPP 4 report. The draft plan seems analytically sound and is well
written. Overall, the action plan seems reasonable. The negotiations over the level of demand-
side resources in the action plan reached a reasonable settlement. ODOE supports acquiring the
19 average MW from the wind projects at Columbia Hills, Washington and Foot Creek,
Wyoming.

Oregon PUC acknowledgement confers a conclusive presumption of need in Oregon siting
process before the Oregon Energy Facility Siting Council (EFSC). It is important to be clear
on the meaning of the RAMPP 4 action plan. RAMP 4 concludes:

... the action plan does not include a specific amount of summer peaking purchase or
acquisition. (Page 6-25 3rd paragraph); and

... 

the action plan includes no specifi c amounts ofgas-fired baseload resources. (Page 6-

27 2nd paragraph).

ODOE understands this to mean that the plan does not call for siting or acquisition of new
generation to meet summer peaking or baseload needs. ODOE supports these conclusions.

However, while RAMP 4 is in effect, conditions may change. PacifiCoq? may conclude it
needs to site a plant in Oregon to serve retail loads. If so, it could submit an amended plan as
part of an EFSC site certificate application. Alternatively, it might want to submit an
amendment to its RAMP 4 plan to the Oregon PUC for acknowledgement. This could occur
concurrently with the EFSC application. ODOE supports this as a optional path for PacifiCorp
to demonstrate need. If PacifiCorp wishes to retain this option, the RAMP 4 final report should
discuss how the PUC process might work.

Given the context in 1994, when RAMPP 4 was begun, the overall
analysis is appropriate. However, as the plan notes in Chapters 1 and 2,
conditions are changing rapidly. ODOE does not believe this type of
analysis will be adequate for RAMPP 5. Wholesale decisions seem to
dominate decisions at PacifiCorp, but the RAMPP analysis focuses on
needs of the retail business. For example, the timing of the contract with
the Hermiston Generating Plant was apparently driven by estimates of its
profitability in the wholesale market rather than retail needs.

lol-ui A. Kitzhiiber

t.jiA'erni.ir

625 Marion Street N1
Salem, OR 97310
(503) 378-4040
FAX (503) 373-7806
Toll-Free 1-800-221-St
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RAMPP 5 should explicitly examine the distribution of risk between the wholesale and retail
parts of the business. As the plan notes, one possible future is a financial separation of the
distribution, transmission and generation functions of PacifiCoq). Yet, the major function of
least-cost planning is to provide a record for future retail rate case decisions. PacifiCorp and its
ratepayers need a clear understanding of how the risks and rewards of the wholesale business
will be shared. This context is essential for planning.

RAMP 4 recognizes that short term and long term purchases and building resources are
competing alternatives, yet provides no analysis of their relative risks and benefits. West-wide
transmission questions loom larger as PacifiCorp begins to rely more on purchases. RAMP 4
does not examine whether transmission capacity will be adequate for purchases. The long lead
time for adding transmission capacity indicates that purchase decisions cannot wait until the last
minute, as implied by RAMPP 4. Analyses of future wholesale market prices, including
transmission and ancillary service prices, also seems essential for planning the retail and
wholesale businesses.

ODOE believes the discussions on the context for RAMPP 5 should begin soon, even before
RAMP 4 is acknowledged. RAMPP 5 may require new models of the west-wide power and
transmission markets. Developing or acquiring these tools may take considerable time.

Sincerely
r

r

Phil Car\'er
Senior Policy Analyst
Policy & Planning Division
(503) 378-6874

p&p pc puc'pp&l rampp4 w51
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925 Plum St. SE, Town Square Bldg »4 . PO Bo* 43165 . Olympia, Washington 98504-3163

October 2, 1995

Ms. Nancy Esteb
Manager, IRP
PacifiCorp
825 NE Multnomah

Portland, OR 97232

Subject: Comments on Draft RAMPP-4

Dear Nancy:

Thank you for the opportunity to comment on PacifiCorp's draft integrated resource plan,
RAMPP-4. As an overall comment, I think PacifiCorp has once again done an outstanding job of
analysis, presentation, and public process. I also think this RAMPP is a major improvement over
RAMPP-3, even though it was not as comprehensive an update as RAMPP-3.

As you know, I was only able to attend a few RAMPP Advisory Group (RAG) meetings during
the development of this RAMPP. However, I avidly read the minutes and material that were
developed for the RAG meetings and have found them immensely useful. If nothing else,
PacifiCorp's analysis and information sharing activities provide a benefit to all of us at the
Washington State Energy Office (WSEO).

The following are a few comments on the draft report. I articulated many of these at the last
RAG meeting, but wanted to memorialize and clarify them in writing here.

Chapter 2, page 1

In the list of requirements for integrated resource plans, the company omitted Washington's
requirement that the plan be "lowest cost to the utility and its ratepayers. " Regardless how the
term "lowest cost" is interpreted, I think most would agree lowest cost is the most important
element of IRP (see, for example, the definition in EPACT) and its omission from this list is
curious. Likewise, the characterization that the plan must only be "credible, " rather than least
cost, appears to understate the requirement. The Washington Utilities and Transportation
Commission (WUTC) addressed this issue in detail in its acknowledgment letter for RAMPP-3
(see, for example, discussion on page 7 of the acknowledgment letter). "Lowest cost" need not
mean only "lowest revenue requirements. " If there are other cost factors such as risk,
environmental costs, price elasticity concerns, etc., that need to be considered, they should be
articulated in the plan and shown to be elements of a least cost plan.

1360)936-2000 Telet'ax 1360> 956-2217 TDD <360) 956-2218

.,©., i>
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Chapter 2, pages 3 and 7

On page 3, the company states wholesale transactions are limited to marketing excess capacity
that becomes available due to the early acquisition of'lumpy" resources. The strategy is to
market these surplus resources in order to reduce total system costs. However, on page 7
(response to item 5), the company appears to state it does not have the capability of analyzing the
extent to which lumpiness affects system costs. If the latter is tme, how can the company be
assured that it is preferable to go long and market excess capacity, rather than going short and
purchasing capacity and energy on the wholesale market? I note again that this was a major
concern of the Washington Commission in its acknowledgment letter for RAMPP-3 (pages 5-6).

Chapter 2, pages 10 and 14

As noted by others at the RAG meeting, the company appears to focus heavily on price rather
than revenue impacts. The response to item 5 on this page is an example. In response to a query
regarding the impact of growth, the company states that load growth does not lead to "higher
customer prices. " Yet growth does lead to higher costs, which would appear on the face of it to
be inconsistent with least cost planning. On the other hand, I agree with the statement on page 14
that the definition of "least cost" should "incorporate customers' price concerns" as one element
of a comprehensive analysis of cost.

Chapter 3, page 13

Regarding the integration services contract with dark County PUD, please explain why a peaking
capacity and spinning reserve agreement has little effect on PacifiCorp's need for new resources
and was not modeled. I would have thought this should be modeled as a peak load demand. As a
more general matter, could you discuss somewhere how unbundled wholesale transactions will be
modeled in future RAMPPs? I understand from the company's comments to Federal Energy
Regulatory Commission (FERC) and other public statements that the company would like to be a
major player in the unbundled services market and would like to have some comfort that the
company has analyzed each such transaction to ensure it will not adversely affect retail service
obligations.

Chapter 3, page 14

A confusing statement is on the top of this page. The company notes demand side management
(DSM) can reduce lower operating costs and maintenance costs, and notes that these non-energy
benefits "do not in fact reduce the cost ofDSM for the utility. " However, increased amenities
could persuade the customer to pick up a greater share of the total cost of the program.
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Therefore, although the energy savings remain the same, the relative value of the program to
participants versus utilities shifts as non-energy amenities increase, and presumably the measure
becomes more valuable to the participant. What assumptions does the company make concerning
utility versus participant funding of DSM in its revenue requirements and price models?

Chapter 5, pages 29 and 30

The sections captioned "gas prices" and "overbuilding" conclude that the current connection
between gas prices and nonfirm prices essentially holds the company's retail customers harmless
from the risks of wholesale business. The final sentence of the "gas prices" section notes, for
example: "As long as the company is successful in the wholesale market. . . customers should
not suffer higher electricity prices from higher gas prices", (emphasis added). What does this
imply about risks the company is potentially exposing to its customers? Is the company
essentially allocating the risk of this business to its retail customers by its strategy of going long
and marketing excess, rather than staying short and purchasing on the short-term nonfirm market?

Chapter 6, page 1

The discussion of IRP cycles, in my opinion, confuses two distinct but interrelated elements of
IRP. The first, and most important, element is the company's continuing obligation to plan for
and acquire resources consistently with least cost and sound analytical methodology. The second,
less important element is the requirement that the company describe its past and current
methodologies in a written document, also confusingly called an integrated resource plan. It is -
or should be -- incorrect to state that "IRP currently occurs in a two-year cycle. " What may
occur in a two-year cycle is a revisiting of methodological approaches, and perhaps some
assumptions. Even the latter should occur more frequently than on a two-year cycle This
discussion should, therefore, be recast to focus on the fact - true in 1985 as well as in 1995 -
that IRPs are not and should not be used to justify the acquisition of specific resources that are
more than a few months away.

Chapter 6, page 6; Chapter 7, page 17

Has the company analyzed the potential for either water heater load control or irrigation load
control in the Yakima area?

Chapter 6, page 20

I would like to suggest that the last item under 9, IRP, be modified to read, "Work with
regulatory agencies ... to make the process more value to utilities and customers operating in a
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competitive marketplace. " If the IRP can show the company is the best retail competitive option
on a price basis, it should. The IRP should also permit the customer to analyze and compare non
cost features such as reliability and service.

Again, thank you for this opportunity to comment on your draft. I look forward to seeing the
final product, as well as participating in future RAGs.

Sincerely,

Deborah J. Ross

Senior Energy Policy Specialist

DJR/seb
D-L4-78

PS: I would appreciate getting copies of others' comments as well. Thanks.
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Manager, IRP
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Ponland, OR 97232

Dear Nancy:

Thank you for giving the Land and Water Fund of the Rockies an opportunity to
comment on PacifiCoqi's draft RAMPP-4 report. We appreciate your continuing
efforts to facilitate our participation in the RAMPP process, as well as the careful
attention that you have given our comments in the past.

Overall, we are impressed with the draft report. The quality of the technical analysis
is high, and the results and conclusions drawn from the model runs are more clearly
presented and better explained than in previous reports. We believe that the
RAMPP-4 strategy of limiting the number of model runs so that critical areas of
concern could be more thoroughly analyzed worked well. For the most part the
scenarios were well thought out and carefully designed, although, as discussed
below, we believe that better scenarios could be developed to analyze the risk of
proposed resource acquisitions. We have no objection to using a similar approach
in RAMPP-5, as long as the scenarios are carefully designed and fully address the
critical issues.

In general, we support the proposed Action Plan. We are pleased that demand-side
management remains an integral part of the plan, and we strongly support your
commitment to bring existing wind projects on-line by 1996 as well as your plans to
pursue new agreements to acquire additional wind and geothermal power. We
believe that these activities will produce significant economic, risk diversification
and environmental benefits for PacifiCoq? and its customers.

In addition, we are generally supportive of the move away from the coal-fired
resource plan ofRAMPP-3 to the natural gas-based plan ofRAMPP-4. We believe
that natural gas has distinct environmental advantages over currently available coal
technologies. These include virtually no sulfur dioxide emissions, and

2260 Baseline Road . Suite 200 . Boulder, Colorado 80302 . (303) 444-1188 . FAX (303) 786-8054 . e-mail: landwater8igc. apc. org
100% De-inked Reclaimed Fiber Content/50% Post Consumer Waste Paper



lower emissions of carbon dioxide, toxics, and particulate matter. Lower emissions reduce air
pollution and its harmful effects on human health and lessen the risk of global climate change.
Moreover, we agree with your position that the lower emissions of natural gas-fired resources
reduce the risk to PacifiCorp and its customers of the possible adoption of more stringent
environmental regulations.

We also agree, however, with PacifiCorp's view that the major disadvantage ofgas-fired
resources is the uncertainty surrounding fiiture natural gas prices. Our principal concern with
the report is that, while the risk of an unexpected increase in the price of natural gas has been
acknowledged, possible resource acquisitions to mitigate this risk have not been explicitly
analyzed.

We suggest that PacifiCorp develop a scenario to explicitly model the impact of a natural gas
price shock on the company's resource acquisitions. We realize that PacifiCorp does not have
to make a decision for new baseload gas-fired resources during the action plan period for
RAMPP-4, and that the company believes the most pmdent course of action is to carefully
monitor gas prices and other key variables and re-examine the action plan if these variables
change significantly. We believe, however, that the risk to PacifiCorp and its customers arises
primarily from a situation in which the price of natural gas remains low until the lead time for
gas-fired resources requires a decision, and then rises after the company has committed to new
gas-fired capacity. The impact on rates and total resource costs of this scenario needs to be
analyzed to adequately address the fuel-price risk associated with acquiring new natural gas-
fired capacity. This type of risk analysis is especially important for natural gas prices given the
difBculty of predicting future gas price movements and the sensitivity of the preferred resource
plan to changes in their level, as shown by the dramatic shift fi'om coal-fired resources to gas-
fired resources between RAMPP-3 and RAMPP-4.

We believe the natural gas-price risk analysis will provide added support to the action plan-
commitments to acquire renewable resources, will help quantify the risk diversification benefits
ofrenewables and may show that when fuel-price risk is properly treated more renewable
resources are justified. We also believe that the analysis will help PacifiCoq) address the Utah
Coimnission s recommendation in their acknowledgment of the RAMPP-3 report that
RAMPP-4 should more explicitly analyze risk.

Given that we are making this suggestion late in the process, we understand that it may not be
possible to include the gas-price risk analysis in the RAMPP-4 report. We hope, however, that
it will be included in RAMPP-5.

Once again, thank you for giving us the opportunity to comment on the RAMPP-4 draft
report. We look forward to continuing our dialogue with PacifiCoq?.

Sinc rely,

ric Blank, Director

John Nielsen, Policy Advisor
LAW Fund Energy Project
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Nancy Esteb
Manager, IRP
PacifiCorp
825 NE Multnomah
Suite 625
Portland, OR 97232

Re: Comments on PacifiCorp's RAMPP-4 Draft Report

Dear Nancy,

The following comments address editorial corrections and areas in the report that need further
clarification. These comments are in no way a "draft" of RAMPP-4 comments that will be sent to
Montana Public Service Commission (Commission). However, any area that is not clarified will likely
appear again in comments to the Commission.

The comments go primarily chapter by chapter, however, the following are a few general
thoughts that came up as 1 was reviewing the report.

I) Since RAMPP-4 is not a stand alone document. the RAMPP-4 report should reference specific
pages in the RAMPP-3 document when discussing it.

2) All tables and graphs in the RAMPP-4 report and appendices should be labeled with units (e. g.
megawan hours). Further, if only part of an appendix table is included in the report, these tables
should reference the relevant appendix tables.

3) A section on the potential benefits, costs, and risks of company transactions that were not included in
the model runs (e. g. the Columbia Falls Aluminum Company and dark County PUD contracts) should
be included in the RAMPP-4 report. This section should address how much sooner additional base-
load resources are needed and the potential price impacts with these transactions in place given varying
levels of load growth. Further, the specifics of these agreements should be included in the discussion
(e. g. amount, price, intermptible, etc. ).

4) The discussion of total resource cost should be expanded throughout Chapter Five instead of just
three sentences at the end of the chapter.

5) The action plan should include a section that is explicit in how it meets different objectives (share-
holder, customer, societal, etc. ).

"AN EQUAL OPPORTUNITY EMPLOYER"



Chapter 3: Input Update

Page 5:
The report should reference the load forecasts in the appendix tables. Further, the appendix should
show how the load forecast change by state between the two RAMPP processes.

Page 16:
The report should review the difference between the least cost plan's starting gas price and the current
gas price and discuss any significant impact that this difference may have on the results of the analysis.

Chapter 5: Modeling Results

Page 1:
The report should explain in more detail that PacifiCorp is a winter peaking utility in so far as its native
load customers are concerned, but when wholesale sales are included, PacifiCorp is a summer peaking
utility.

Table 5-1 and the whole discussion in Chapter 5 of the report is inconsistent with the tables in Chapter
3 of the Inputs Appendix and with the whole Results Appendix. In particular, the values for existing
generation and combined cycle CT are inconsistent.

Table 5-2's title should be more specific and include Utility Cost. As mentioned above. Table 5-2
should also reference the tables in Results Appendix that contain the rate information.

Page 3:
In case 1, the 109 MW summer peak purchase of gas-fired resources should be referenced to the
Results Appendix.

Page 5:
In case 4, the second paragraph should be clarified. As written, the report has two lines that seem to
contradict each other when discussing PacifiCorp's peaking resources (... the company has more winter
peaking resources available to it... the company currently has more suimiier peaking resources available
to it... ). Further, the last sentence of the third paragraph should also be corrected (... the model
additional resources... ).

In case 5, the report should discuss why the 150 MW turbine upgrade causes a 209 MVV reduction in
existing generation under winter peak capacity.

Page 6:
In case 6, again the report should discuss why the 474 MW Hermiston plant causes a 552 MW
reduction in existing generation under winter peak capacity.

Page 24:
The level of'DSM in the base case (446 MW) is inconsistently referred to when making comparisons to
cases 71, 72, and 73. Further, the level ot'DSM that is selected under case 71 is referred to as being
539 MW. This is inconsistent with the value in Table 5-1.

Page 25:
5071 MW ofgas-fired resources mentioned in case 72 is inconsistent with Table 5-1 (4359 MW).
Funher, the discussion states that the model adds 500 MW of geothermal and 400 MW of wind, Table



5-1 shows only 712 MW ofrenewables being added. The Results Appendix for case
712 MW ofrenewables of which 500 MW is geothermal and 212 MW is wind.

Page 26:
The same comment applies to the discussion for case 73 as for case 72. 5876 MW ofgas-fired
resources is inconsistent with Table 5-1 (4710 MW). As far as renewables, the Results Appendix
states there is 566 MW of wind instead of 1200 MW as stated in the discussion.

Cha t r 6: Action Plan

Page 25:
The report should address what load level causes the need for summer peaking purchases, and further,
it should explicitly state thai sumir. er peaking purchases are the least cost peaking resources until the
year 2003 in all cases given the summer peaking price assumption.

Page 26:
The second paragraph under gas-fired base-load resources states that the model selects 2221 MW of
gas-fired resources instead of 2251 MW which is in Table 5-1.

The report should explicitly state that under the medium-high load growth case that base-load
resources are required by the year 2000, and because of the four-year lead time on base-load gas-fired
resources, an action plan decision may be required as early as the year 1996.

Page 27:
Graphs 6-5 & 6-7 should be titled graphs and not tables. The sub-title in Graph 6-7 should either be
Winter MW or the graph should be corrected using the correct summer peak capacity values.

Sincerely,

\iAun . >UG^r^<L<

John Goroski, Economist

Energy Division
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State of Utah
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Michael 0. Leavitt
0<r-f Heber M. Wells Building

160 East 300 South, 4th Floor

P.O. Box 45585
Salt Lake Ctty. Utah 84145
(801) 530-6716

Memo:

Commissioners

Stephen F. Mechan

Conatance B White

dark D. Jones

Douglas C. W. Kirk
Eucutiw SuffOincuir

David L. Stott
l^f^i CouDBel

Ju lie Orchard
ConauMion S«mt*ry

To: Nancy Esteb, MaiiagerJRP
From: Rich Collins^-C ^ 1<_.
Re: Comment on RAMPP-4 Draft
Date: October 5, 1995

General Comments

Generally, I would say the RAMPP-4 process went a lot smootiier than R.iUVlPP-3. You
avoided last minute surprises that proved so disruptive last time. The meetings for the most part
were well run and productive. It should be noted that RAMPP-3 was a more ambitious project
and was also hampered by breaking in a new model.

One important difference I detect in RAMPP-4 is the change in its objective. It appears
that most of the analysis is centered on price impacts rather than on the objective function
required by your Standards and Guidelines promulgated your various Commissions. This is
particularly true for Chapter 5, the discussion of model results; all the discussion is centered on
price impacts. The discussion must be expanded to include an analysis of cost impacts, in
particular total resource costs. You should include a section on why you decided to change the
emphasis and justify your reasons for doing so. Any discrepancies between the two objectives
least cost and price should be made explicit. You should identity if your action plan deviates from
least-cost and then discuss why it deviates and explain the risks associated with such a deviation..

You should consider, if possible, ninning some additional scenarios. 1 would suggest a
hi.i^h and low load growth, to reflect the possibility of dramatic changes in market share due to
competitive entry This should be done if you have time. However, you should redo Case # 50.
the underb'ddms scenario and change your assrmptions about non-firm prices. These pnces are
unrealistically high.

Your report should not end with a discussion ofDemand-Side. in fact this chapter should
be before your action plan chapter In addition, you should include a summary or conclusion
chapter to recap your major findings.

Specific Comments
Chapter 1

P I 1 would include a sentence after end of second paragraph that indicts what
percentage of total sales, wholesale sales constitutes. In addition, 1 thought retail sales were 1/3.
1/3, 1/3, industrial, commercial and residential^ Or is that just in Utah7 INTEGRATED RESOURCE

PLANNING

OCT 16 1995



P. 3 Change last sentence to - "According to economic theory', competition is an
efficient way to organize industry when there are a large number of buyers and sellers, no barriers
to entering or exiting the industry and information is readily available. " You should expound on
competition as an efficient form ofstmcture and identify those conditions which pertain to the
electric industry at this point in time .

P. 4 IfPacifiCorp expects a situation of excess power for 5-7 years and maybe 10 years
or longer, why not just purchase all new capacity from the market? This should be discussed
somewhere in the report.

P. 7 In your discussion of alternative forms of regulation, you mention the need for the
Company to accept the benefits and costs of risks in the wholesale market. You should
knowledge that some regulators feel that ratepayers have already accepted the. majority of the
risks for wholesales sates by allowing the Company to acquire assets before native loads requires
them.

P. 9 When discussing some possible consequence ofFERC NOPR, what time frame are
you contemplating when you state "Generally lower but possibly higher power prices"9

P. 10. Wholesale sales - The Company notes that margins on wholesale power sales are
in decline causing an upward pressure on retail rates if the company cannot maintain the currently
level of wholesale contribution. This seems to be a reaffirmation by the Company that the risks of
wholesale sales are on the ratepayer. In the next sentence, you state that the company must take
on greater risk to achieve the same level of wholesale contribution. How does thisjibe with this
belief that ratepayers assume the risk of wholesale sales?

Chapter 2.
Compliance with Utah R.'UV[PP-3 acknowledgment order

4. RAMPP-4 should provide a suitable risk analysis to better explain why the action plan differs
from least cost principles and to quantify the benefits and cost of such deviation The Company's
response does not meet this request, what steps will you take to comply with the Coinmissinr. 's
order9

8. RAMPP-4 should analyze potential impacts on the IRP process brought about by a
competitive restructuring of the electric industry What about using the high and low forecasts
and see what the impacts will be?

The Company recommend the following changes forIRP
1. IRP for only regulated portion of business (Disco IRP)
2. Broaden least cost definition to include price impacts.
3. Need to keep competitive information confidential
4. More flexibility in action plan
5. Shorter time horizon

Do these suggested changes need to be codified in a revised Standards and Guideline for 1RP9
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Chapter 3

General: I am concerned about use of these forecasts for things other than IRP For
instance, the FERC NOPR suggests that wholesale transmission availability known as ATC
(Available Transmission Capacity) will be determined as the difference between total line^capacity
and the capacity necessary to meet native load. FERC more than likely will rely on load forecasts
from the Company's IRP. These forecasts are not the latest of the Company and do not reflect
current information about how loads have changed in different geographical areas. The Company
should put a disclaimer in the IRP to recognize this fact so FERC will know not to rely on these
extended forecasts for use in calculating ATC. Please acknowledge in the report that the load
forecast should not be used for calculating ATC.

Load Forecasts for RAMPP-5 should include the possibility of loss of load and also
greater wholesale loads.

Existing System -
Correct the analysis ofGadsby so it is not so confiising. Just include the incremental

power rather than the present method.

P. 9 Fourth paragraph discusses system efficiencies, you need to be able to say that
these are least-cost. Again, it would have been preferable to include them as resources for the
model to choose.

P. 10 I'm confused about the difference between the refurbishment and the turbine
upgrades, can you clarify9 You should attempt to model all of these efficiencies, upgrades and

refurbishments, so the model could choose when to implement them.

P. 19 Wind resources - are you backing away from your past commitments for wind, in
that the economics of alternative resources, i. e.. gas power turbines, has changed9

P. 26 I Question the correlation between wholesale prices and that of gas escalation
rates. If there is indeed excess capacity in the regional market, then the wholesale prices will be
determined by the variable cost of the excess capacity not the cost of new resources. This needs
to be clarified in your discussion

P. 29 Revisions to inputs
Does the model choose the APS Cts or are they hardwired in9 If chosen, when^

hardwired in, you should explain your rational for not modeling them.

What are the assumed escalation rates for wholesale sales 9 Specify

Chapter 4.

P 11 Typo, you use 300 Mws in title and 600 MWS in discussion.

If



Chapter 5

P. 5. 8th line down, Should you replace "more" with "less" in front of the word
summer?

P. 7 Shouldn't this scenario have been mn with low gas prices? This is a more realistic
scenarios and tell us more about Hermiston's acquisition. What about the possibility of canceling
this project, what are the replacement costs of other cogeneration. they need to be in line with
current estimates, for instance the ACME project.

P. 8 Case #11, First sentence, last paragraph. Change sentence to "It is difficult to
interpret the financial impact of 20% lower DSM costs. Why did the Company choose not to
include the assumed lower DSM costs in its financial analysis9 Both methods should be done and
reported.

P. 17 Case #50, In this under building case, we need more a realistic estimate ofnon-
firm market prices, 2 mills above the cost of cost of a combined cycle CT appears to be too low.
In the RAG meeting when I brought this up, there was some discussion about differentiating firm
and non-firm power. I am still confused, if anything non-firm power will be even less than firm
power so how is this at all realistic? I strongly suggest that this scenario be rerun with realistically
low non-firm prices. Maybe 13-16 mills. This is particularly true when there is excess capacity
on the market.

P. 21 Case 61, How do the results of the renewable case affect your investments in the
Wyoming and Washington wind projects^

P. 24 and 25 Cases 71 and 72, The analysis of the costs to reduce C02 emissions gives
a false impression of the impact of such adders. In most cases, rather than reconfiguring the
system, the Company would purchase C02 offsets or purchase emission permits. If ever there
was a pollution problem that could be handled with tradable permits, it is C02.

P. 27 4th paragraph last sentence. Add supply-side in front of choice i. e., least
expensive supply-side choice.

P. 2S Does the assumption that there is a much lower wind availability affect the
resource selection'7 Maybe you should explain why you changed this assumption.

P.28 Findings This discussion should center more on the effects that load growth,
gas prices etc. have on costs and how that will influence your actions plans.

P. 31 You need to expand your discussion of environmental adders, I m not sure this
will meet the requirements of the Utah Guidelines. There should be some discussion of risk and
strategies to mitigate the risk of future internalization of environmental externalities. Is this
discussed in more detail in another section'7



Chapter 6.

I would suggest that you remove the entire section on Consistency of Past Acauisitions
with RAMPP Actions Plans and put it in a separate chapter. Inclusion in this chapter appears that
acknowledgment of the action plan also acknowledges your discussion of consistency.

P. 4 e) Please give an update of the Solar II project and discuss whether it will continue
to run after its two year trial. If not, why not9

P. 19 Other Opportunities. I'm not sure how you can draw this conclusion, you do not
provide any analysis that supports this. Either delete this section or explain how you drew this
conclusion and specifically what model runs are used to substantiate this action plan item.
In panicular how is this consistent with finding on page 20 "The single most significant
principle in the RAMPP-4 action plan is this: the wisdom ol postponing decisions.'

P. 28 First full paragraph, Your discussion of cases #6 and # 7 seems to focus on the
why the acquisition ofHermiston is beneficial to ratepayers. However, in order to draw that
conclusion you need to run a scenario with low gas prices. So I recommend that you either do so
and report the results or that you qualify your conclusion and acknowledge that analysis of a low
cost scenario is necessary before one can draw any conclusion about benefits to ratepayer.
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October 5, 1995

TO: Nancy Esteb
Manager Integrated Resource Planning

FROM: Mary Cleveland

SUBJECT: Comments on PacifiCorp RAMPP-4 Draft Report.

GENERAL COMMENTS & OBSERVATIONS:
Although there has been an emphasis placed on the "price impacts" of various resource

alternatives throughout the RAMPP process, it would appear that "price impacts" as such were not
driving the planning process, but rather used to judge the outcomes of various scenarios, which were
designed to determine if and under what circumstances the Company would be able to postpone
and/or mitigate the need to commit to significant capital expenditures in the near future. In other
words, going into the RAMPP process, PacifiCorp's management, not unlike other electric utilities
as evidenced by the current literature, had determined that given the changing environment of
electric utilities operations, commitments to capital expenditures for the purposes of serving firm
loads should be postponed or mitigated to the extent possible.

Next, it would appear that Company management determined viable options to accomplish
this objective. These are evidenced by changes made to RAMPP-4, which include:

1. Lowering of the planning reserve margin from 15%to 12%.
2. The inclusion of a summer peak purchase option through 2002, since the summer

peak was currently driving resource needs.
3. Reducing the lead time required for a coal plant (i. e. including SCR technology

would reduce permitting time).
4. Turbine Upgrades (i. e. looking for cost-effective ways to maximize use of Company

assets).
Items 1, 2 and 4 were included in the IPM model. The model was allowed to compare the summer
peak purchase to and select it over other resource options.

Having decided upon these options, the IPM model was run. Based on the inputs to the IPM
model as well as the options previously decided on by management, it was determined that no major
resource additions were needed until 2003. Therefore, the draft report concluded that no decisions
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needed to be made. But, in reality a decision has been made-to find all cost-effective alternatives
to postpone and/or mitigate the need for capital expenditures to meet fimi load requirements. The
conclusion that no decisions need to be made is really a misnomer. What the report actually
concludes is that currently, based upon load forecasts and other planning assumptions, the Company
does not have to commit capital expenditures to meet firm load requirements.

CHAPTER 1:
Corn etition:

The report is silent on competition from other fuels. For example, new gas
technologies are currently being developed for the paper industry. At the most recent
NARUC Subcommittee on Accounts meeting, a representative from Northwest Natural Gas
Company stated that natural gas fireplaces are capable of heating a good sized area, can be
used in electrically heated homes in the Northwest where there is not adequate ducting for
gas heat and are remote controlled making them attractive. The natural gas industry is
currently committed to developing new technologies to expand its market.

CHAPTER 2:
No Comments.

^'
^

CHAPTER 3:
Geo ra hic Areas and Transmission Limits:

Map 3-1, shows the transfer capability between UTA and DSW to be 530 MW in
1997. However, the language beginning at the bottom of page 4 and continuing on page 5
states, "The UTA to DSW path increased from 450 MW in RAMPP-3 to 485 MW by 1997
forRAMPP-4."

Map 3-1, shows the transfer capability between DSW and UTA to be 450 MW in
1997. However, the language contained in the first paragraph on page 5 states, "In RAMPP-
3, the DSW to UTA pate was 425 MW; in RAMPP-4 it is 485 in 1996."

The whole paragraph at the top of page 5 does not make any sense. I have attached
a handout from the December 9th meeting which discusses the changes to "geographic and
transfer capabilities". . .

For the DSW to UTA line. The path decreased 35 MW due to firm wheeling
provided to UAMPS for their San Juan 35 MW purchase. Following the completion of the
Glen Canyon-Navajo interconnection in 1 997, it will increase 250 MW, but this increase will
be offset by 190 MW due to firm transmission service to WAPA.



For the UTA to DSW line. Following the completion of the Glen Canyon-Navajo
mterconnection in 1997, this path will increase 230 MW, but this increase will be offset by
150 MW for additional wheeling to UPS. The draft text states the increase in this line's
capacity is due to the new 150 MW wheeling contract with APS !!!

Load Forecast:

On page 8, the third paragraph, which discusses whether the changes in the load
forecast effect DSM availability.... the last sentence of the paragraph should probably be
changed to read, "RAMPP-3 assumed on DSM activity in that sector, therefore DSM
availability was not effected.

Table 3-8:
"sumd" should read "wind"

Firm Wholesale Contracts:

On page 12, the text states, "RAMPP-4 incorporates these new contracts, which
include... On page 13, The dark County PUD Storage and Integration Service Agreement
is listed, although RAMPP-4 does not incorporate this contract.

Also on the dark County PUD Interim Sale (page 13), does PacifiCorp deliver 100
MW in each of the three years, or 100 MW during the three years?

Gas Prices:

Although not explicitly stated, a basic planning assumption has been made that the
Company will be able to continue buying gas usmg short-term contracts. It would be helpful
if these types of assumptions could be laid out.

Coal Prices:

Page 17, Wyoming $6.50 per ton coal not included in the writeup, although included
on Graph 3-17?

Supplv-Side Portfolio:

Solar is not included in the discussion of changes to the supply-side portfolio since
RAMPP-3, although it was mcluded as an option in RAMPP-3 and not included as an option
in RAMPP-4 because it would never be picked...too costly to even consider.

Also Hunter 4 is not discussed. In RAMPP-3 it was lumped with Utah coal, but in
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RAMPP-4 is treated as a senarate resource.

Gadsby Repowering (page 18). Would add 320 MW (Minutes 12/9, pg 16).

Pulverized Coal (page 18). Although the inclusion of SCR equipment would increase
operation costs 25% (Minutes 12/9, pg. 14), it is believed that it would reduce the permitting
time.

Wind (page 18). The text states that the development of wind in Utah would take
longer, however on Table 3-18, Utah Wind Farm also shows the first year available to be
1998?

Summer Peak Purchases (pagel9). The $2/kw month price is based on the Oregon
avoided cost filing.

Page 20, middle paragraph, last sentence, states "The next three columns provide
emission rates. . . however. Table 3-18 only has two columns that provide emission rates.
The table of potential resources handed out at the December 9th meeting did in fact have
three columns that provided emission rates, NOX, TSP and C02. I also noted that the heat
rates on Table 3-18 differed from those on the December 9th handout... the incremental and

average are reversed? I've attached the December 9th handout.
Tables 3-19, 3-20, 3-12 and 3-22 also contain data which in some cases differs from

that provided on December 9th?

Transmission Costs:

Since IPM treats everything as $ per KW, than how wind capacity is handled makes
a difference. If power line not built at full capacity costs would decrease. (Minutes, 12/9,
pg. 22). Since IPM assumes the power line is built at full capacity is the cost of wind in
reality overstated? Please discuss.

Non-Firm Markets:

On page 26, third paragraph. It should be made clear that the non-firm market price
of 19 mills on-peak and 16 mills off-peak was used for both non-firm purchases and sales.

On page 26, forth paragraph. Allowing only 80% of the non-firm price to vary with
the gas escalation rate was based on the assumption that not all costs could be passed through
to customers and competition with coal and nuclear producers would slow price growth.
Once again this assumption should be stated.
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Reserve Re uirements:

Most of the comments I have received from others in my office have centered around
the reserve requirement. Refer to attached memo.

I believe it would be helpful to have a discussion about the current operating reserve
^ requirements imposed by the Pacific Northwest Coordination Agreement the WSCC and

^ the InterCompany Pool (ICP). For example, on May 5th, Greg Duvall stated that the
^ -) Company cimently carried operatmg reserves of7%thermal and 5% hydro. This assumes

a lost of load probability of one loss in 20 years. (Minutes, 5/5, pg. 27).
I believe the "No Summer" runwould reflect the lowering of the planning reserve

requirement to approximately 8%. Reducing the planning reserve any further would result
in violating the operating reserve requirements.

In reviewing the minutes of past meetings, I noted the following, which are not
specifically addressed in your discussion:

1. In RAMPP-3 the reserve margin contribution for wind was a function of the
average generation out of the plant for the entire year. In RAMPP-4 the
average generation for the specific season was used.

2. Hydro contribution to the reserve is based on 50 year average.
3. DSM contribution is deducted prior to applying the reserve requirement

percentage. (Note: Does this mean that you can't do DSM to fulfill the
reserve requirement?)

It may also be useful to discuss what the various resources contribute to the reserve margin.

Revisions to In uts:
I believe based on discussions at the most recent PITA meeting, that the Wyoming

load loss is greater than expected, now 160 MW

CHAPTER 4:
Model Chan es Since RAMPP-3:

Other model changes since RAMPP-3 not mentioned:
Resource Mix Capability-enables specification of annual and cumulative
limits on new resource additions by type.
Wind no longer modeled as hydro.

DSM:
Didn't RAMPP-4 force IPM to take lost opportunities?

Original goal was to use the IPM model to optimize penetration rates for
DSM resources. However model as currently coded picked timing, but not
penetration. Therefore, ramp rates were assigned.



I believe there should also be a discussion about how the various bundles of
measures were derived.

HAPTER 5:
Introduction:

Page 1, first paragraph under Introduction, 5th line down, very end of line, there is
a type, "may" should be "make"... "the company does not have to make any decisions..."

Case 4 With No Summer Data:

On page 5, beginning forth line down from top of the page the discussion reads:
"PacifiCorp's system is more stressed in the summer than the winter because
the company has more winter peaking resources available to it than
summer peaking resources...... However, because the company currently has
more summer peaking resources available to it.

Towards the end of the second paragraph on page 5, the discussion reads:
The winter reserve margin reached 12 percent before the summer
reserve margin.

This discussion is obviously in error and needs to be corrected.

Case 12 With 20% Advanta e for Conservation:

It is my understanding that this run was made because some members of the DSM
technical advisory group felt that the DSM prices being used were too high . . . that these
prices had come down. But, since the original DSM costs were used for fmancial reporting,
the financial impact effectively ignored the possible overstatement of costs. Members of the
technical advisory group did not view this run as artificially lowering the cost ofDSM.

Were the original DSM costs also used for financial reporting purposes in Cases 13
and 14?

Note the last paragraph on page 8. The financial model does contain a 15% cost
advantage for DSM (Refer to Chapter 6, page 24). Therefore, for financial purposes DSM
costs were .< lowered by the additional 5%, not 20%. The original DSM costs for financial
reporting do in fact include the 15% advantage.

Case 59 Wth 00 MW Added Transmissi n from Utah to OWC:
Description under case header (page 20) states, "This case increases the transmission

path from Utah to OWC by 600 MW... Is it 300 or 600?

Environmental Adders Cases: (Page 23)
There were a couple of changes since RAMPP-3 that had a significant impact on the

outcome of the environmental adders cases, which should be discussed. In RAMPP-3 each
unit was required to run, so existing resources were not replaced as they are here. (Ref.



Minutes, 3/17, pg. 21). Also RAMPP-3 assumed unlimited wind power, RAMPP-4 did not.
Actually, these items are discussed on page 28, but should they also be noted when
discussing the environmental adder cases?

David Cohen, RMI made a comment to the effect that if you're going to use
environmental cost adders then you should escalate the non-fmn sale price as well, under the
assumption that everybody would be faced with the same environmental adder. I presume
the non-finn purchase price would have to increase as well. Had this been done, would the.
results have changed? Should his point be addressed?

CHAPTER 6:
DSM Activi

On page 23, second paragraph where the reasons for using the DSM amounts in Case
13 is being discussed. It should also be noted that the 15% adder is also consistent with the
financial analysis.

On page, 24, third paragraph, which discusses inputs to the cash flow analysis. It
needs to be clear how power cost savings are defined. These savings represent an
"opportunity value". See Minutes, May 5, Page 3.

CHAPTER 7:
Pages from draft report with comments are attached.

^.c^ A
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TO:

FROM:

DATE:

RE:

Dr. Nancy Esteb, Manager
Integrated Resource Planning, PactfiCorp

Ms. Rebecca Wilson, Utility Economist y\ \/J
Division of PubUc Utilities

October 10, 1995

Comments to PacifiCorp on the Draft RAMPP-4 Report

The foUowmg memo provides comments and recommendations on the RAMPP-4 draft
report and technical appendices. Because of serious mjuries Ken Powell sustained from a
recent auto accident, Ken's comments are not explicitly reflected in this memo. Ken made
several suggestions in the last RAMPP-4 RAG meeting; perhaps you could review the meeting
minutes in order to address the suggestions he raised. Ken is making a swift recovery and if
he should return in time for you to incorporate his additional concerns and suggestions on the
draft, we would appreciate reservmg that opportunity. We are now expecting Ken back in
three weeks.

Overall, we are very pleased with this draft report and technical appendices. We
recognize the significant analytical and organizational effort embodied in the draft. We also
appreciate this opportunity to comment m wnting.

We have two major requests for the final report to ensure greater consistency with Utah
Public Service Commission Standards and Guidelines on IRP: least-cost and trade-off analysis;
and risk analysis. We appreciate that this requires additional work. However, the Utah Public
Service Commission requested that PacifiCorp spend more time analyzing the study results in

C:\ELECTRJC\RAMPP\R4DCOM. WPD 5:40 pm
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MEMO: Dr. Esteb
October 10, 1995
Page 2 of 8

RAMPP-4 prior to filing a final report, therefore, we suggest that it is important enough to
justify the additional work. The analysis you provide m response to this request in RAMPP-4
can be built upon and modified as necessary in RAMPP-5.

We also provide detaUed questions, suggested clarifications, additions and deletions,
and note suspected typographical errors by chapter and page number.

Additionally, we suggest that RAMPP-5 meetings begin sooner than mid-summer
1996. It appears that substantial discussion about the role and goal of least-cost planning for
RAMPP-5 is needed. We think it would be most beneficial for that discussion to occur prior
to the development of model runs, etc. Perhaps early spring would be appropriate.

Least-cost and trade-off analysis

In both Docket No. 90-2035-01, Report and Order on Standards and Guidelines, and Docket
No. 94-2035-05, Report and Order on Acknowledgment of PacifiCorp's Integrated Resource
Plan, RAMPP-3, the Utah Commission indicated that the process should result in the selection
of the optimal set of resources given the expected combination of costs, risks and uncertainty.
Trade-offs between costs, emissions, price-impacts, etc., should aU be considered and
evaluated. We suggest that the analysis in Chapter 5 which is focused on "price" impacts is not
within the spirit of these Utah Commission orders.

Risk analysis and identification of who will bear risk

In both Docket No. 90-2035-01, Report and Order on Standards and Guidelines, and Docket
No. 94-2035-05, Report and Order on Acknowledgment of PacifiCorp 's Integrated Resource
Plan, RAMPP-3, the Utah Commission requested risk analysis associated with various resource
options.

Utah Public Service Commission Repon and Order on Acknowledgment of PacifiCoip's
Integrated Resource Plan, RAMPP-3, pages 21-22, 27. See Attachment A.

See highlighted sections of Attachment B.

See highlighted sections in Attachment C.

C:\ELECTRIC\RAMPP\R4DCOM. WPD 5:40 pm
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MEMO: Dr. Esteb

October 10, 1995
Page 3 of 8

RAMPP-4 DRAFT REPORT

Chapter 1 pae&Kk Last sentence in first paragraph which states that "For comparabUity to
be successful, aU transmission owners wffl have to provide open, competitively priced
transmission services. " What is meant by "competitively priced transmission services"? lLis_.
my understanding that transmission wiU remain a monopoly function and price regulated by
FERC. In fact the second sentence in the last paragraph appropriately states, "FERC wm
probably continue to require transmission-owning utilities to use embedded pricing... rather
than market-based pricing.'

Chapter 1 page 9-11: On page 9, it is stated that one possible consequence of the proposed
FERC rule may be, "geneially lower, but possibly higher, power prices. " On page 11, it is
stated that "PacifiCorp expects to be able to increasingly rely on the wholesale market to meet
its power needs, both from the non-firm market and from longer-term contracts. " It appears
that this strategy carries the risk of higher prices; who wffl bear the risk of the new strategy?

Chapter 2 paee ll Utah has a regulatory requirement to provide risk analysis and to identify
who'would bear the risk, ratepayers versus shareholders, given a particular strategy and likely
outcome. Please see attached documents. We also attach the su page definition of Utah
Standards and Guidelines for IRP for PacifiCoip. 4 We attach this Ust should you elect to add a
section in RAMPP-4 with the regulatory requirements of each jurisdiction as suggested by Ken
Powell at the last RAMPP-4 meeting.

Chapter 2 paseA Agam, Utah has a requirement that risk analysis be conducted and
provided.

Chapter 2 pages 13-15: On page 13, last paragraph, PacifiCorp notes that IRP makes sense
for the non-competitive, regulated part of the business but not for the competitive pan, i^e.^
wholesale customers. Isn't" this currently how IRP is done? It is my understanding that IKP is
not done to meet non-existing wholesale requirements. On page 15, second to last paragraph,
PacifiCoip notes the desire to shorten the time horizon for IRP. Why would the needs of the
non-competitive customers change? Why would the longer horizon no longer be appropriate
for the regulated sector of services?

If higher prices may be the result in the wholesale market and captive customers wUl lose

4 See Attachment D of this memorandum. (OriginaUy entitled Attachment A to Docket
No. 90-2035-01.)
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MEMO: Dr. Esteb

October 10, 1995
Page 4 of 8

long-tenn benefits by shonening the planning horizon, what are the benefits to society of
competition?

Chapter 3 page 3: First sentence in first fall paragraph (not bullets) states that PacifiCoip has
enough transmission capacity in each geographic area it serves to meet local load
requirements.... please state the time period assumed in this sentence.

Chapter 3 page 4: Fourth paragraph, last sentence, "usually a path with a large load at the
sending end has a larger capability than one with a large load at the receiving end", is this
right? The pattern looked generally the opposite to me.

Chapter 3 Map 3-1 and page 5: The numbers m the text on page 5, first paragraph, do not
aU correspond to the numbers shown in Map 3-1.

Chapter 3 page 6: First paragraph, please provide more state specific detail, i. e., what
occurred for each state. Also, please provide full discussion of why Alternative 1t\ was
selected. It looks like Alternative <f3 was the most correct approach; what was the difficulty in
using that approach? Also, some explanation of why new load forecasts were not used and
how this could impact RAMPP-4 conclusions. This will help address the Utah Commisswn
guideline noted on page 37, item 4. a. ii, in Attachment D to this memorandum. This guideline
refers to the analysis of how various economic and demographic factors, energy prices, end- .:
use efficiency, wiU affect future loads.

Chapter 3 Table 3-2: Should the numbers in the tables be negative? Intuitively, it looks like
the numbers under alternative 1 and 2 are reversed. It makes sense that load would be lower if

you adjust the service territories with lower load expectations than when you adjust for that
lowered load expectation plus adjust for service territories with higher load expectations. Yet,
adding the higher load territories in alternative Ifunher decrease load expectations. What
were the differences on a winter and summer peak basis?

Chapter 3 page 8: Last sentence, please make clear here or elsewhere the impact of this
statement given that the planning period peak that triggers resource additions includes existing
firm wholesale sales which means that total requirements are summer peaking.

Chapter 3 page 9: Last paragraph, this discussion appears to be misleading. It is misleading
to say that operation and maintenance expenditures can produce the total amount of power. If
this is the cost you have to incur to keep this amount of megawatts in the system, it is an
operation and maintenance item and should simply be counted in the cost of the existing
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MEMO: Dr. Esteb

October 10, 1995
Page 5 of 8

system. If you make these expenditures and increase the number of megawatts avaUable
which is what I think of when I think of an increase in the efficiency of the plant, that you get
more for less, then you would divide the cost by the mcremental increase in megawatts to get a
cost per MW.

Fhapter 3 Table 3-S: Wind is mistyped as "sumd".

Chapter 3 page 10 Table 3-10: The numbers in the mid-section of this table appear to be
mistyped. They don't add up.

Chapter 3 page IS and Table 3-12: Last sentence in paragraph on penetration rates, 4
percent of what, i.e., technical kWh potential, number of buUdmgs, square feet? Table 3-12
footnote (1) percent of aimaul (sic) new construction, in square feet, number of buildings... ?

Chapter 3 pase 17: Last sentence in first paragraph of "Supply-sidePortfoUo" discussion;
were indirect costs also included in RAMPP-3 or is this new in RAMPP-4?

Chapter 3 paee 21l Last sentence in second paragraph does not make sense. Maybe should
read~"The fonnula to calculate mms/kWh in the "Ttl Capital & Fixed Cost" column is the sum
of annual pmt and O&M times 1000.... " Third paragraph: could you state how Levelized
mUls/kWh converts real levelized cost into mms/kWh?

Chapter 3 Table 3-20: Although it was pointed out in the Sept. 21 meeting that all "Gadsby"
numbers wouldbe changed, just thought I'd note that the cost on this table does not match the
cost on Table 3-19.

Chapter 3 paee 29: Typo in fifth paragraph, second sentence, different. Last full sentence
on page; in "light of "Update to Updates", wiU you be changing this sentence to read that the
estimates are not reasonable estimates of the longer-run price structure of that market? Please
note here the conclusions you drew from this change which were noted on the handout entitled
"Changes Since IPM Inputs Locked".

Chapter 5 paee 1: Typo in second paragraph, fourth sentence; may should be make Third
paragraph; again, could you clarify that total requirements peak. in the summer and that this is
the basis upon which resources are added. Ditto on page 5, first paragraph, second fuU
sentence. Also, in this section, please add TRC analysis and impact on emissions in
addition to price impact analysis.
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Chapter 5^ Table 5-1: In the heading of this table, could you include aU assumptions that are
common to aU runs unless otherwise noted? For example, do aU runs assume medium load
and medium gas unless otherwise noted?

Chapter 5, Table 5-1, page 3 of 8 and page 14: The text for Case #41 , the lumped resource-
additions run, indicates that high gas prices were coupled with this run. Why was this done
and did you also run a case with medium or low gas prices? If so, what were the results? If
you plan to run additional scenarios, this is one I'd like to see.

Chapter 5 page 7: Did you run a "without Hermiston, and low gas price" case? This would
be interesting since this appears to be a likely scenario. Again, if you run additional cases,
this is one I would recommend.

Chapter 5 page 13: I found the discussion on this page to be confusing. Could you take a
stab at rewritmg it? For example, the first sentence of the third full paragraph that begins with
"Customer" does not appear to describe this case. It states that prices would be lower but is
unclear what the point of reference is, i.e., lower than what? The paragraph may address the
linked case rather than the subject heading unlinked case; is this a typo? Shouldn't the
discussion focus on the impact of the unlinked case rather than what would have happened in
another case? Is the meaning of this whole paragraph that breaking the link means higher
prices than not breaking the link? Or is it in comparison to the base case?

The next paragraph appears to be a summation of the impact of gas price assumptions on
different model runs rather than further analysis of the impact of this one case. It doesn't
seem to fit here because it breaks up the flow of discussion on this one case. The next
paragraph resumes discussion but I don't follow the point. The first sentence discusses utility
cost and I think implies that levelized "price" doesn't change from the base case when gas
prices and non-finn prices are linked; this outcome appears to be tme in the early years but not
overall; price is increased over all according to Table 5-2. Same with the next sentence...
higher customer prices than base case or linked case or both?

Chapter 5, pages 16 and 17: Is it correct to assume that the non-firm prices in these
sensitivities are linked to natural gas price expectations? So that when you use lower non-firm
market prices, these cases also assume lower gas price escalation? This would help to explain
average customer price changes given the different scenarios. Please add this clarification.

Chapter 5, page 23: Since the financial model does not include the environmental adder as a
tax but only includes the added system costs of reconfiguring and operating the system to
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minimize the envu-onmental tax, does this mean that PacifiCorp assumes that shareholders will
absorb the cost of the tax rather than ratepayers?

Chapter 5, page 27: Second paragraph; please provide more analysis and discussion. Please
include impact on total costs and emissions. I beUeve the impact on emissions is the opposite-
of the impact on price; please comment on risk. Second sentence; is this just a company belief
or is this supported by the data? Or is the result because tf load does not grow as expected,
the impact of overbuUding is of consequence? Last sentence; is new resource cost close to
average embedded cost of existing resources by being just above it or just below it? Is this
conclusion based on assumpdon about gas price? Please expand this discussion. It is related
to the "growth is good" concern that the Utah Commission noted in the RAMPP-3 order and
requested analysis on in RAMPP-4.'

Chapter 5. pages 28-32: This is the section, "Findings", where we suggest you include the -
results of your risk analysis, least-cost analysis, and emissions analysis. If price risk is
included, please discuss'how average price per kWh relates to risk, i. e., who experiences the
price risk,'i. e., which customers, which junsdictions. It appears that cost and emissions are
elements that can be controUed to a certain degree, whereas load growth, gas prices, non-firm
prices and environmental or social cost taxes are uncertainties to plan around.

Chapter 5. page 29: Gas price section; last sentence; does this imply that PacifiCorp expects
the case where the link on wholesale market prices and gas prices is broken receives a zero ..^.
probability? Given the extensive surplus of embedded cost existing, and depreciating coal
plants in the region and open transmission access, this may be a questionable assumption.
Should probably discuss the long term consequences of the link breakage given PacifiCorp
concern with average price because it looks Uke price nses.

Chapter 5. page 30: First and second paragraphs on non-firm prices; please discuss risk
associated with'low non-firm prices (which is a likely scenario) which causes higher "prices"
and impact of this occurrence on PacifiCoqi's desire to rely more heavily on the market. As
the "under building" case shows, with greater reUance on the market, "price" is very sensitive
to non-firm price expectations. In fact, non-firm prices have one of the bigger impacts given
all scenarios, with respect to "price". Greater reliance on the market over the planning horizon
certamly carries some risk. Who will bear this risk? Ratepayers? Shareholders?

Chapter 6, page 1: We suggest you delete the section on the consistency of past acquisitions

5 See Attachment A, page 21 and 27
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with RAMPP action plans. We are concerned that this looks like a pmdency justification and
may be interpreted to mean we agree with it, which may confound our ability to recommend
"acknowledgment" of the RAMPP-4 Action Plan.

Chapter d, page 15: Item c); what were the results of the program with respect to its DSR
benefits? Such analysis can be conducted quite readily. Given the summer constraints, this
may be a very valuable resource valued at summer peak prices.

Chapter fi, page 23: Last paragraph, first sentence; I count 20 cases. And that is just
referring to average megawatts. If you look at summer peak, I believe the number of cases
may increase. Factors other than load growth appear to be important, like high gas price.

Chapter ̂ , page 24: Last paragraph; the measure funding limits are very out of date and
probably contribute to the fact that Prescriptive FinAnswer is not cost effective given new
avoided costs. There are more megawatts at stake m DSR than for Qualifying FaciUties yet
the avoided costs are updated regularly for that tariff. Measure fundmg limits should be
updated at least as often for the DSR tariffs. We recommend that you include updating
measure funding limits on DSR tariffs to current avoided costs as an action item. Regular
update should be an action item also.

RAMPP-4 Appendix: Inputs

Please add 1994 actual sales and 1995 estimated sales to sales forecasts. Also, please add table
for medium low load inputs.

pc: Doug Borba, Department of Commerce
Ric CampbeU, DPU
Ken PoweU, DPU
Ron Burrup, DPU
Mark Flandro, DPU
Rich CoUins, PSC
Mary Cleveland, CCS

C :\ELECTRIC\RAMPP\K4DCOM . WPD



TMS PAGE INTENTIONALLY LEFT BLANK



Recommended Changes to R-4 Report
Comments of Public Parties

This document lists the individual questions from each of the parties
who made comments on the RAMPP-4 draft report. After each
question, we have indicated how we responded, such as where in the
report we added the requested information.

From RAG Meeting September 22

Explain how PacifiCorp uses KP.
Response:

Additional text was added to the Introduction section of Chapter 1

Recheck the list of IRP requirements for page 1 of Chapter 2, and add
some if needed.

Response:
Additional text addmg the criteria of "least cost" was added to the
Introduction section of Chapter 1

Add more on our wholesale strategy and how it impacts retail.
Response:

Additional text was added to the Perceptions - Wholesale Market
section of Chapter 1

How much is PadfiCorp willing to pay to increase its knowledge of
renewables?

Response:
Additional text was added to the Perceptions - Social/Environmental
section of Chapter 1

Say PacifiCorp is continuing its PV and Solar It projects.
Response:

Additional text was added to the Perceptions - Social/Environmental
section of Chapter 1 and to the RAMPP-4 Action Plan chapter.

Explain how the company can make IRF less static.
Response:

Additional language was added in Chapter 2, Evolution of the IRP
Process
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Why does PacifiCorp believe peaks are growing faster than energy?
Response:

The major change to the forecasts from RAMPP-3 to RAMPP-4 was the
loss of load in Wyoming. That load had a very high load factor,
around 90 percent. As a result, losing that load tended to lower energy
growth more than peak growth. In addition, the company reviews the
relationship of peak to energy in developing any forecast to assure that
the antidpated patterns across time are consistent with known factors.
If the relationships do not match with what the company expects, it
makes adjustments to the peaks to keep these relationsUps in line
with expectations. These adjustments will sometimes result in slightly
differing growth rates between energy and peak.

Show the recent history of load growth, espedally 1994 achials.
Response:

The load forecast graphs in Chapter 3 - Input Update - have been
revised to include recent actuals, and the information is also in the
Appendix.

Say that PacifiCorp is a "winter peaking utility" only if considering only
retail load.

Response:
Additional language explaining this in the Load Forecasts secdon of
Chapter 3.

Add the newer wholesale transactions.

Response:
Information about the newer wholesale transactions has been added to
the last section of the Inputs chapter.

Add how PacifiCorp sees competition from new technologies from
other fuels.

Response:
Information on fuel cells has been added to Chapter 3.

Discussion of the dark agreement is unclear: clarify what our kW and
kWh sale amounts are and whether they are in the model.

Response:
The dark County PUD 100 MW interim sale was modeled as 100 MW
per year at 100 percent capacity factor for 1996 through 1998. The
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discussion of this agreement in the Input chapter has been clarified to
include this information.

Provide more explanation of the economics and modeling of Gadsby
repowering, both in the report and the appendix, and indicate that the
cost estiinates are preliniinary.

Response:
Additional information on Gadsby has been added to the Report and to
the Appendix.

Identify that the Gadsby repowering would add 320 MW, according to
the minutes of the Dec. 9 RAG meeting.

Response:
Additional text has been added to the section of the Input chapter
which discusses Gadsby.

Why is FacifiCorp assun-ung it will be able to continue buying gas on
the short term market?

Response:
PadfiCorp based the gas price escalation in the RAMPP studies on
short-term market rates because the company does not now anticipate
taking any long-term position for gas supply. Therefore the escalation
rate incorporated in the studies does not assume any long-term risk-
related cost addition. If the financing requirements for a prospective
project requires a long-term gas supply, then PacifiCorp will revisit the
risk-related costs at that time.

Add a negative load growth case to the analysis.
Response:

The probable outcome of a negative load growth case is now discussed
in the section Comparing RAMPP-3 and RAMPP-4 in the Results
Chapter

Add an extra high load growth case to the analysis.
Response:

The probable outcome of an extra high load growth case is now
discussed in the section Comparing RAMPP-3 and RAMPP-4 in the
Results Chapter

Add an underbuilding case with very low non-firm prices.
Response:
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The probable outcome of an underbuilding case with very low non-
firm prices is now discussed in the section on the Underbuilding Cases
in the Results Chapter

Summarize the conclusions/lessons learned from RAMPP-3.
Response:

Additional language has been added to the section Comparison of
RAMPF-3 and RA.MPP-4 in the Results chapter

Add how many dollars of TRC are equal to what percentage change in
price.

Response:
The information has been added to the Presentation of Results section
of the Results chapter

Add TRC analysis, espedally comparing the TRC benefits of a case
compared to the price benefits.

Response:
The TRC discussion has been expanded at the end of the discussion of
the DSM cases and in the Risk Analysis section of the Results chapter.

What was the penalty for underbuilding, and how did the company
cost that.

Response:
Additional language has been added to the section on the
underbuilding cases in the Results chapter

Indicate how our cost assumptions for the underbuilding cases
underestimates the attractiveness of that strategy

Response:
Additional language has been added to the section on the
underbuilding cases in the Results chapter

Add more risk analysis of following vs not following TRC.
Response:

Additional discussion of TRC has been added to the DSM Cases section
and to the Risk Analysis section of the Results chapter.

Talk about who will bear risks in the future (customers or
shareholders)

Response:
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A "risk" issue has been added to the Perceptions section of Chapter 1.
The company is less concerned about who will bear the risks than that
risks are balanced with rewards.

Add more risk analysis: which inputs have the most impact and thus
present the most risk.

Response:
A new section on Risk Analysis has been added to the Results chapter,
and these topics are included.

More discussion of environmental cases and benefits of renewable
projects for the environment.

Response:
The text has been expanded in the Environmental Cases section of the
Results chapter

What are our overall strategies to reduce emissions.
Response:

Text addressing the company's overall strategies to reduce emissions
has been added to the discussion of the environmental cases in the
Results chapter.

Separate the Action Plan chapter into one for the RAMPP-3
performance and one for the new RAMFP-4 plan.

Response:
The action plan material has been separated into two chapters, one for
RAMPP-3 and one for RAMPP-4.

Say that if the world doesn't change, we'd do x (nothing but DSM), but
since the world does change we plan to watch the following areas.

Response:
The additional language has been added to the RAMPF-4 Action Plan
chapter

Say why we're doing DSM now even though we're over the 12 percent
reserve margin.

Response:
The additional language has been added to the RAMPP-4 Action Plan
chapter

Talk about the company's activities beyond the WSCC and their impact
on IRP planning.
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Response:
Additional language has been added in the section on RAMPP-5 plans
in the RAMPP-4 Action Plan chapter

Talk about restructiu-ing the company and its impact on IRP planning.
Response:

Additional language has been added in the section on RAMPP-5 plans
in the RAMFP-4 Action Plan chapter

Land and Water Fund

Either add a case with a gas price shock after the company has already
built CCCTs or consider tUs in RAMPP-5.

Response:
The probable outcome of a gas price shock case is now discussed in the
section on Gas Prices in the Results Chapter. The cases to include in
the RAMPP-5 analysis will be discussed with the public advisory group
at the first few meetings for the RAMPP-5 planning cycle.

Montana Department of Environmental Quality

Table 5-2's title should be more specific and include Utility Cost.
Response:

The title has been corrected.

The report should explain in more detail that PacifiCorp is a winter
peaking utility for native load, but summer peaking after wholesale
sales are included.

Response:
Additional language has been added to both the Inputs chapter and the
Results chapter to clarify that it is not wholesale sales that causes the
peak to shift from winter to summer, it is wholesale purchases - the
company has more winter-peaking resources than it has summer-
peaking resources.

The report should review the difference between RAMPP-4's starting
gas price and the current gas price and discuss any significant impact
that this difference may have on the results of the analysis.

Response:
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The requested information has been added to the last section of the
Inputs chapter.

Table 5-1 is inconsistent with the tables in Chapter 3 of the Inputs
Appendix and with the Results Appendix. The values for existing
generation and CCCT are inconsistent.

Response:
The tables and accompanying text have been corrected. The error was
due to the treatment of the Gadsby repowering option. As discussed at
the last RAG meeting, the reporting of the Gadsby Repowering on
various tables causes considerable confusion. The exb-a 59 MW is

caused by a change in the timing of the Gadsby Repowering. All of the
reporting of the Gadsby Repowering has been corrected for the final
RAMPP-4 report so that only incremental capacity and generation is
listed as a new resource.

Table 5-2 should reference the tables in the Results Appendix that
contain the rate information.

Response:
The tables in the Appendix are organized by case number so that the
reader can find the information desired.

In case #1, the 109 MW summer peak purchase of gas-fired resources
should be referenced to the Results Appendix.

Response:
A table in the RAMPP-4 Action Plan chapter provides information on
summer peak purchases by year.

In case #4, the second paragraph should be clarified. The report text
seems to contradict itself.

Response:
The language has been revised to clarify the impact of each season's
reserve margin requirements.

The level of DSM in the base case is inconsistently referred to when
making comparisons to cases #71, 71, and 73. The level of DSM
selected in case #71 is referred to as being 539 MW; this is inconsistent
with the value in Table 5-1.

Response:
The numbers have been corrected.
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The discussion of TRC should be expanded throughout the Results
discussion.

Response:
The TRC discussion has been expanded, the reader can find it at the
end of the discussion of the DSM cases and in the Risk Analysis section
of the Results chapter.

In case #5, the report should discuss why the 150 MW turbine upgrade
causes a 209 MW reduction in existing generation under winter peak
capacity.

Response:
As discussed at the last RAG meeting, the reporting of the Gadsby
Repowering on various tables causes considerable confusion. The extra
59 MW is caused by a change in the timing of the Gadsby Repowering.
All of the reporting of the Gadsby Repowering has been corrected for
the final RAMFP-4 report so that only incremental capacity and
generation is listed as a new resource.

In case #6, the report should discuss why the 474 MW Hermiston plant
causes a 552 MW reduction in existing generation under winter peak
capacity.

Response:
As discussed at the last RAG meedng, the reporting of the Gadsby
Repowering on various tables causes considerable confusion. The extra
59 MW is caused by a change in the timing of the Gadsby Repowering.
All of the reporting of the Gadsby Repowering has been corrected for
the final RAMPP-4 report so that only incremental capacity and
generation is listed as a new resource.

The amount of gas-fired and wind resources selected in case #72 and in
case #73 is inconsistent with Table 5-1 and with the Results Appendix.

Response:
The text has been corrected.

The action plan should include a section that is explicit in how it meets
different objectives (shareholder, customer, societal, etc. ).

Response:
The company believes the action plan meets customer objectives of
low prices and reliable service, shareholder objectives of increased
earnings, and societal objectives of emissions control. However, an
action plan which calls for only a level of DSM activity agreed to by the
public advisory group and the company does not offer much material
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to allow for an explicit discussion of how it meets each of these
objectives.

The report should address what load level causes the need for slimmer
peak purchases, and it should explicitly state that suimner peak
purchases are the least cost peaking resources until the year 2003.

Response:
The section of the RAMPP-4 Action Plan chapter dealing with peaking
now states that the system has more wuiter-peaking resources than
siunmer-peaking resources, causing a need for suminer-peaking
resources sooner, and that a purchase is the least-cost choice to meet
siunmer-only peaking needs in 2002.

The second paragraph under gas-fired baseload resources states the
model selects 2221 MW instead of 2251 from Table 5-1.

Response:
The text has been corrected.

The report should explicitly state that under the medium-high load
growth case, baseload resources are required by the year 2000, and
because of the four-year lead time on gas-fired resources, an action plan
decision may be required as early as 1996.

Response:
The Benchmarks section of the Action Plan chapter now includes the
requested information.

Graphs 6-5 and 6-7 should be titled graphs and not tables. The subtitle
in Graph 6-7 should either be winter MW or the graph should be
corrected using the correct summer peak capacity values.

Response:
The titles have been corrected.

The RAMPP-4 report should reference specific pages in the RAMPP-3
document when discussing it.

Response:
The RAMPP-3 report contains an index at the back of the volume for
the reader to use to find desired information.

All tables and graphs in the RAMPP-4 report and appendices should be
labeled with units (e. g. MWhs).

Response:
The tables and graphs have been corrected.

Page 9



If only part of an appendix table is induded in the report, these tables
should reference the relevant appendix tables.

Response:
The tables in the report are generally independent of the tables in the
appendix.

The report should include a section on the potential benefits, costs, and
risks of company transactions that were not included in the model
runs (e. g. the Columbia Falls and dark County confa-acts) addressing
how much sooner additional baseload resources are needed and the

potential price impacts from these transactions given varying levels of
load growth. The specifics of these agreements should be induded in
the discussion.

Response:
The last section of the Inputs chapter includes a discussion of recent
contracts. Non-traditional transactions are one of the reasons the

company has proposed an alternative form of regulation in Oregon:
these transactions are driven by market forces, they won't necessarily
require new resources, but they are more risky from a supply-side point
of view because the company will be looking to the market to help
meet resource needs for these transactions. If the company takes on
these risks for its shareholders, then the shareholders should receive
the benefits.

The appendix shoiild show how the load forecast changed by state
between the two RAMPP processes.

Response:
Such a table has been added to the Appendix.

Northwest Power Planning Council

The document should be more specific regarding inarket assumptions.
What is the estimated size of the wholesale market and its expected
duration? What price behavior over time is assumed? Please explain
your assumption of prices leveling across seasons and geographic areas
in view of the condnuing regional seasonality of load and the
possibility of distance-based rates.

Response:
The requested information has been added to the Non-Firm Market
section of the Inputs chapter.
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Fifty years as the depreciation life for all supply side resources does not
seem justifiable for thermal power plants, cogeneration, and wind.
Twenty to thirty years seems more realistic.

Response:
When developing the economic carrying charge three 'lives' are
considered, the depreciation life, the units useful life and the MACRS
tax life. The following table shows these lives.

Coal Plants
Combined

Cycle
Cogeneration
Geothermal

Hydro
Simple Cycle
Wind

Depreciation
Life
45
35

35
30
50
30
20

Useful
Life
50
50

50
50
50
50
50

MACRS
Tax Life

20
20

20
20
20
15
7

No information or analysis of hydropower efficiency improvement
potential and relicensing issues is provided in the draft report.

Response:
Additional informadon has been added to the Inputs chapter to clarify
the company's activities on its hydro units.

Please incorporate the Chapter 4 descriptions of the model runs with
the results in Chapter 5.

Response:
The two chapters have been combined.

Please include Table 5-16 at the front of the chapter, with descriptions
of the effect on net present value so that readers can see financial
results, emissions and net present value at the same time.

Response:
The tables showing results for all of the cases in terms of financial
results and emissions have been moved to the front of the Results

chapter.

Put the DSM RAMPP-3 performance detail in the Appendix.
Response:

Page 11



The material has been moved to a separate chapter in the Report on
the RAMPP-3 action plan.

The final report should reaffirm the company's intent to continue
support for the Northwest Regional Solar Monitoring Network.

Response:
This item has been added to the action plan.

The final report should reaffirm the company's continuing support for
the Oregon State University Wind Research Cooperative. The
company may wish to engage the Wind Research Cooperative in
designing a research agenda for its wind projects.

Response:
This item has been added to the action plan.

We urge the company to ensure that research programs are
implemented to maximize the value of the Foote Creek and Columbia
Hills wind projects. Topics of value include: documentation of
licensing experience; enviromnental and physical development issues
and their resolution; seasonality, shear, turbulence, inter-annual
variation and other wind resource characteristics; electrical integration
experience; and project performance and operation and maintenance
experience. The company may also wish to coruider the installation of
a long-term wind resource monitoring station at Foote Creek.

Response:
By contract for the Foote Creek and Columbia Hills projects, the
developer, Kenetech, was responsible for licensing, including
environmental and physical development issues and their resolution.
Kenetech is also responsible for evaluating shear and turbulence,
installing wind monitoring equipment, and the operation and
maintenance costs. The company will have wind data and kWh
output data from the projects, as well as experience with electrical
integration. This information can be made available to parties wishing
to do their own analysis.

The company should consider expanding its photovoltaic program to
identify and assist in the development of cost-effective niche
applications.

Response:
PadfiCorp is actively exploring the means of profitably meeting the
needs of customers for photovoltaic generation in special applications
where it is economic. Such services are currently being provided by a
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niunber of contractors and technology developers in very competitive
markets. Therefore, any business initiative by the company would be
as an unregulated business, independent of regulated dista-ibution
operations. The last section of the Inputs chapter contains a brief
discussion of PacifiCorp's newest subsidiary, EnergyWorks.

The company could ensure that a market, at competitive prices, is
available for biomass projects and offer wheeling services at
competitive rates, credit for distributed generation benefits, and other
measures to facilitate the development of these projects.

Response:
PadfiCorp does not believe it is in the best interests of custoiners or
shareholders to subsidize any technology. Biomass will be afforded the
same competitive market prices as any other generating project.

The DSM action item should be revised to incorporate a balance
between least cost planning and the competitive utility environment.
The level selected was least cost, considering cost, financial and price
impacts.

Response:
The level of DSM determined to be cost effective was arrived at

through discussions with the public advisory group. It is the amount
the model selected when DSM costs were artificially lowered by 15
percent.

The company should make a stronger commitment across all sectors
and end uses to work with multiple parties to bring energy efficient
products to markets. A clear indication should be given in the action
plan that PacifiCorp will be a willing partner in the investigation of
market transformation efforts and follow through if the investigations
prove fruitful.

Response:
PacifiCorp is and will continue to be a key player in the transformation
of cost-effective energy efficiency markets. The company's
commitment to expansion of the compact fluorescent market is but
one indication of an on-going commitment.

It is not clear in the document if the RAMPP-4 actions completely
supersede or simply add to the RAMPP-3 action plan. It appears that
PacifiCorp is continuing a number of items in the RAMPP-3 plan, but
has not mentioned them in RAMPP-4. Please make sure to include at

least the following on-going items in the RAMPP-4 action items:
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continue small-scale carbon offset projects, continue evaluation of cost-
effectiveness and performance of wind projects, continue to participate
in Solar II, continue to monitor performance of solar PV projects and
publish the results, continue participation in Northwest Regional Solar
Radiation Data Monitoring Project, continue to support OSU Wind
Research Cooperative.

Response:
Additional information on the company's participation in the OSU
Wind Cooperative and the NW Regional Solar Radiation Data
Monitoring Project has been added to the RAMPP-3 action plan
chapter. Several of the requested items have also been added to the
RAMPP-4 action plan.

The report's statement that government actions to control greenhouse
gas production is unlikely for the next ten years appears optimistic. It
would be desirable to include an action item to monitor global climate
change research findings. It would be prudent to revise the proposed
global warming benchmark to turn not upon passage of a federal tax or
controls, but upon scientific or international governmental agreements
that are likely to precede congressional action resulting in taxes or
controls.

Response:
The company believes its benchmarks should reflect changes that
would impact the company's costs or resource situation. Therefore, the
environmental benchmark will continue to turn on passage of a
federal tax or control. An item has been added to the action plan to
monitor global climate science.

How will Phase H S02 control requirements be met for Centralia?
What is the situation regarding nitrogen oxide emissions and alleged
impact on Mt. Rainier National Park? To what extent will rail haul
coal be substituted for local coal? What is the potential for efficiency
improvements or repowering of the plant?

Response:
Based on a state of Washington SWAPCA (Southwest Air Pollution
Control Authority) RACT (Reasonably Available Control Technology)
determination for 502 emissions from Centralia, emissions will be
substantially reduced. The plant will be scrubbing 50 percent of the S02
from each unit or switching fuel. Under the Acid Rain Program Phase
H, some 502 allowances will be purchased to meet the S02 allowance
allocation for Centralia of 39,078 tons/year. PacifiCorp's share will
come from its Phase II surplus. The National Park Service has not
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expressed concerns about nitrogen oxide emissions from Centralia.
PadfiCorp has committed to participate in agency and industry groups
addressing regional visibility issues in Washington state. In the next
five years, the company anticipates that 20 percent or less of Centralia's
coal will be brought in by rail. PacifiCorp, as the operator of the plant,
is always looking for ways to improve its efficiency. Even with a
considerable investnnent, efficiency gains of only a few percent are
possible unless the units are repowered. The cost of repowering is not
competitive with other options to reduce emissions or build or buy
new generating resources.

The linkage between lower penetration rates and a broader menu of
programs in the early years needs more explanation

Response:
Additional language was added to the DSM section of the Inputs
chapter.

Oregon Department of Energy

For EFSC siting the RAMPP-4 action plan does not call for siting or
acquisition of new generation to meet summer peaking or baseload
needs, if conditions change and we need to site a plant in Oregon to
serve retail loads, to demonstrate need we could submit an amended
plan as part of an EFSC site certificate application or we could submit
an amendment to RAMPP-4 to the OPUC for acknowledgment
concurrently with the EFSC application. If we want to retain this
option, the report should discuss how the PUC process might work.

Response:
The company does not now anticipate it will be siting a plant in Oregon
during the action plan period. However, if conditions change and the
company identifies a need to site a plant in Oregon, it would discuss
with Staff which of the two choices would be best under the

circumstances that existed at the time. The company believes the PUC
should determine how its own process might work.

RAMPP-5 should explicitly examine the distribution of risk between
the wholesale and retail parts of the business.

Response:
This item has been added to the discussion of RAMPP-5

improvements.
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RAMPP-5 should examine whether transmission capacity will be
adequate for purchases made to meet retail needs.

Response:
TNs item has been added to the discussion of RAMPP-5

improvements.

Oregon Public Utility Commission

Add a section after the Perceptions section of Chapter 1 discussing the
implications for resource planning. This could include the need for
flexibility, wMch factors influenced prices most (load growth, gas prices/
non-firm prices, renewable costs, governmental environmental
regulations), and changes in these will cause re-examination of action
plan.

Response:
The beginning section of Chapter 1 now includes a brief discussion of
the need for flexibility. The Risk Analysis section of the Results
chapter reviews which factors influenced prices most.

Add a summary of the major findings
Response:

As with RAMFP-3, the company has prepared an Executive Summary
document for RAMPP-4, which will be provided to all recipients of the
RAMPP-4 report.

Move the section "Public Advisory Process" to the end of Chapter 1.
Response:

This section was moved to Chapter 2.

Competition: The PGE/Canby deal is an example of competition
bumping up against BPA's market power, not an example of
competition working.

Response:
This example was removed from the report.

Change wording under "Wholesale Market as a Resource". (OPUC
comment #3 under Chapter 1)

Response:
The company adopted the "can fluctuate significantly" suggestion, but
not the others, for the other changes would alter the meaning
PacifiCorp intended.
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Changes to IKP: darify whether PacifiCorp wants to not disdose
confidential info, or does the company want to disdose it under a
protective order

Response:
Additional language was added in Chapter 2, Evolution of the ffiP
Process.

PadfiCorp's response to the OPUC RAMFP-3 comment #3 (regarding
the effect of the company's wholesale marketing strategies on its
supply-side resource acquisition targets) is not adequate, it should be
expanded and supported.

Response:
A new section on Risk Analysis has been added to the Results chapter
which addresses this issue.

The section on gas prices needs some clarification. Is PadfiCorp saying
that non-firm sales revenues (that PacifiCorp credits to rates) offset
higher gas fuel costs when gas prices rise?

Response:
Clarifying language has been added to this section of the Results
chapter

This plan does not adequately address the issue of relying upon the
short-term non-firm market instead of building or buying other
resources. The underbuilding cases need to clarify what they represent.

Response:
Additional text has been added clarifying that the company perhaps
overstated the risk of underbuilding, by overstating the cost of
replacement power.

Compare total system emissions and levels of C02 that the carbon
offset programs mitigate.

Response:
This information has been added to the RAMPP-3 Action Plan chapter
performance report.

Adding a specific goal and deadline to appropriate (perhaps not all)
action items would tighten up the plan considerably.

Response:
The DSM item in the action plan, the only one which calls for specific
resource acquisition amounts, includes dates. The other action items
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tend to call for monitoring and evaluating market conditions and
opportunities. Such actions do not lend themselves to timelines.

Wording change to RAMPP-4 Action item #5)a): Replace the second
sentence (re the wind projects) with "Once these projects are operating,
evaluate performance and cost effectiveness.

Response:
The suggested wording has been added.

Can PacifiCorp support the statement that "postponing resource
decisions is likely to lead to lower-cost opporhinities" with an example
from the model runs?

Response:
As now stated in the report, the conclusion that postponing resource
decisions is likely to lead to lower-cost opportunities is based on the
company's perception of the market.

Does PadfiCorp consider a gas-fired resource cost of 30 mills/kWh a
threshold price for whether or not renewables are viable alternatives?

Response:
As now indicated in the Benchmarks section of the Action Plan
chapter, the company believes that if renewable resources could
achieve costs that are within 10 percent of the cost of competing gas-
fired resources, that would warrant a new look at the action plan.

Add an item to the action plan to do resource option analysis in
RAMPP-5.

Response:
This item has been added to the discussion of RAMPP-5
improvements.

Expand the Benchmarks section. How were the thresholds established?
Do the thresholds drive prices unacceptably high or create dangerous
resource deficits? What prices are unacceptably high or what resource
deficits are dangerous? Describe what actions might be taken if one of
the factors exceeds these benchmark levels.

Response:
The Benchmarks section has been expanded to explain the company's
thinking on determining the benchmarks. The thresholds may not
drive prices unacceptably high or create dangerous resource deficits:
the intent is to have signposts that would identify changes that call for
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analysis and evaluation before they reached unacceptable or dangerous
points.

Is there a way to avoid the AFS SCCT for a longer term because of the
WSCC's surplus? If so, how long?

Response:
Language has been added to the Inputs chapter darifying the company's
constraints on changing the timing of the APS CTs.

RAMPP-5 should indude more option analysis.
Response:

This item has been added to the discussion of RAMPP-5
improvements.

RAMPP-5 should include more analysis and discussion of relying
short-term vs longer term contracts for power from the market

Response:
This item has been added to the discussion of RAMPP-5
improvements.

Chapter 6: When will data for residential customer power use be
available? How will it be used?

Response:
Additional text has been added to item 6) f) of the RAMPP-3 action plan
performance information.

Utah Committee of Consumer Services

The report is silent on competition from other fuels, such as new gas
technologies for the paper industry, natural gas fireplaces.

Response:
New technologies may have the effect of reducing load growth. The
medium-low load forecast incorporates this possibility.

Is the Wyoming load loss now greater than expected, now about 160
MW?

Response:
The loss of load in Western Wyoming which caused most of the
change in the forecasts from RAMPP-3 to RAMPP-4 are not expected to
be any greater than originally determined. The load is still expected to
decline about 160 MW. The uncertainty that remains is exactly when
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the loss will occur. From all indications it may occur more quickly
than earlier predicted.

Clarify whether RAMPP-4 includes the dark Agreement for Storage
and Integration Service.

Response:
The clarification has been added to the discussion of the dark
agreements in the Inputs chapter.

Clarify whether, for the dark Interim Sale, does PadfiCorp deliver 100
MW in each of the 3 years, or 100 MW during the 3 years.

Response:
PacifiCorp provides 100 MW in each of the three years. This has also
been clarified in the report.

Errors in transmission limits between some areas.

Response:
The text has been corrected.

Identify the assumption that FacifiCorp will be able to continue buying
gas using short-term contracts.

Response:
The suggested language has been added to the end of the section on gas
prices.

Graph 3-17 includes Wyoming $6.50 per ton coal, but it's not in the
write-up.

Response:
That line has been removed from the graph.

Change language on DSM: whether changes in the load forecast affect
DSM availability. Change the last sentence of the paragraph to
"RAMPP-3 assumed no'DSM activity in that sector, therefore DSM
availability was not affected.'

Response:
The language has been changed to be more consistent with the
suggestion.

Table 3-8: "sumd" should read "wind"
Response:

The table has been corrected.
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Include as a change to the RA-MPP-4 portfolio that solar was removed,
because it was so expensive it was never selected ki RAMPP-3.

Response:
The item was added to the list of RA.MPP-4 changes.

Include as a change to the RAMPP-4 portfolio that Hunter was lumped
with Utah coal in RAMPP-3 but in RAMPP-4 it is a separate resource.

Response:
The item was added to the list of RAMPP-4 changes.

Identify that inclusion of SCR equipment to pulverized coal would
increase operating costs by 25 percent and would reduce permitting
time.

Response:
Additional text has been added to the description of coal-fired resources
in the Inputs chapter.

Clarify whether development of wind in Utah would take longer,
whereas on Table 3-18 Utah wind is shown available in 1998.

Response:
According to PacifiCorp engineers' original documents, wind
development would require three years in Utah and two years in OWC
and Wyoming. Since the company is currently involved in siting
wind projects in OWC and Wyoming, the lead time is less. Table 3-18
shows a two-year lead time for Utah wind simply to be consistent with
OWC and Wyoming. This had no impact on modeling results.

Table 3-18 has only two columns that provide emission rates, yet the
text says that three columns do.

Response:
The word was changed from three to two.

The heat rates on Table 3-18 differ from those on the December 9

handout, perhaps the incremental and the average are reversed.
Response:

Table 3-18 shows the correct heat rates as modeled in IPM. The

incremental heat rate should be less than the average heat rate when a
unit is near full output.

Tables 3-19, 3-20, 3-21, and 3-22 contain data which in some cases differs
from that provided on December 9 (see materials provided by UCCS)..

Response:
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The referenced tables were provided early in the RAMPF-4 process, and
the data were extensively updated between that time and when
modeling began. These updates included gas prices and escalation
rates, capital costs for generating units and transmission, annual
payment factors, O&M costs, and the year of cost estimates (2000 rather
than 2003).

Discuss if the cost of wind is overstated because it assumes a power line
is built at full capacity.

Response:
Text has been added to the discussion of renewable resources in the

Input chapter addressing this issue.

Clarify that the non-firm market price of 19 mills on-peak and 16 mills
off-peak was used for both non-firm purchases and sales.

Response:
The 19 mills/kWh on-peak and 16 mills/kWh off peak were used for
both non-firm purchases and sales.

Clarify that only 80 percent of the non-firm price varying with the gas
escalation rate was based on the assumption that not all costs could be
passed through to customers and competition with coal and nuclear
producers would slow price growth.

Response:
The text now clarifies that the 80 percent was an amount arrived at by
discussion with the public advisory group.

Discuss the current operating reserve requirements imposed by the
PNCA, the WSCC and the ICP.

Response:
This information is included in the RAMPP-3 report.

Address in the discussion of reserve requirements that in RAMPP-3
the reserve margin contribution for wind was a function of the average
generation out of the plant for the entire year, but in RAMPP-4 the
average generation for the specific season was used.

Response:
Clarifying language has been added to the discussion of renewable
resources in the Update chapter.

Address in the discussion that hydro contribution to reserves is based
on a 50-year average.
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Response:
Language has been added to the Input chapter to clarify these points.

Address in the discussion that DSM contribudon is deducted prior to
applying the reserve requirement percentage. Does this mean that the
company can't use DSM to fulfill the reserve requirement?

Response:
DSM contribution is deducted prior to applying the reserve
requu-ement percentage. This means that 100 MW of DSM savings at
the time of the system peak will reduce the need for 112 MW of some
other resource.

Discuss what the various resources contribute to the reserve margin.
Response:

This information is provided in the RAMPP-3 report.

Change the language under Case 4 with no summer data: "PacifiCorp's
system is more stressed in the summer than the winter because . . .
However, because the company currently has more summer peaking
resources available to it. " Last part should be changed.

Response:
The language in the text has been corrected.

Chapter 5, page 5, says "The winter reserve margin reached 12 percent
before the suminer reserve margin. " Needs to be fixed.

Response:
The language in the text has been corrected.

Clarify that other model changes since RAMPP-3 include resource mix
capability (enables specification of annual and cumulative limits on
new resource additions by type) and wind is no longer modeled as
hydro.

Response:
Information on the wind modeling change has been added to the
description of the model in the Inputs chapter. The resource mix
capability was not implemented in RAMPP-4 although the capability
was added to the IPM computer code. The resource mix capability is
the ability to constrain the selection of a given type of resource either
annually or cumulatively. For example, in RAMPP-3, the model
selected very large amounts of wind in the environmental adder cases.
With the resource mix constraint, wind could have been constrained to
50% of all new resources, thus forcing other resources to be selected.
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Since no resource was over-selected in RAMPP-4, this modeling
capability was not utilized.

Clarify how RAMPP-4 handled lost opportunities.
Response:

Additional text on lost opportunities has been added to the discussion
of resource bundles in the DSM section of the Inputs chapter.

Were the original DSM costs also used for financial reporting purposes
in cases #13 and 14?

Response:
Yes, alt three DSM sensitivities (cases #12, 13, and 14) flowed original
DSM costs through to the financial model. The discussion in Chapter 6
on page 24 (referenced in this question) is about the internal rate of
return (IRR) financial model, and not the revenue requirements
financial model used to arrive at price estimates. As discussed in the
report, the IRR model was run only once, to rank DSM projects for
implementation planning.

Add more discussion of how the various bundles of DSM measures
were derived.

Response:
Additional text has been added in the DSM section of the Inputs
chapter describing the process of developing the bundles. In addition,
the Appendix contains more information.

Address changes from RAMPP-3 to RAMPP-4 that had a significant
impact on the outcome of the environmental adders cases: must run
in RAMPP-3, unlimited wind in RAMPP-3. These items are discussed
on page 28 but they also should be noted here.

Response:
Additional text has been added to address the differences between
RAMPP-3 and RAMPP-4 that affected the outcome of the
environmental adder cases.

If the company had escalated the adders and escalated the non-firm
prices as well, would the results have changed?

Response:
Additional language discussing this issue has been added to the
comparison of FLAMPP-3 and RAMPP-4 environmental results in the
Results chapter.
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Say that PadfiCorp has decided to find all cost-effective alternatives to
postpone and/or mitigate the need for capital expenditures to meet
firin load requirements. The report concludes that the company does
not have to commit capital expenditures to meet firm load
requireinents.

Response:
Additional language has been added to the text at the beginning of the
explanation of development of the Action Plan.

Define power cost savings in the financial analysis for DSM.
Response:

Additional language has been added defining the term.

Detailed items on performance on RAMPP-3 DSM action plan.
Response:

The corrections needed have been entered into the chapter on the
RAMPP-3 action plan performance.

Utah Division of Public Utilities

The section on transmission states that "For comparability to be
successful, all transmission owners will have to provide open,
competitively priced transmission services. " What is meant by
"competitively priced transmission services?" Won't transmission
continue to be price regulated by FERC?

Response:
Clarifying language has been added to the text in Chapter 1 dealing
with expected changes in transmission.

If the company recommends that IRP makes sense for the non-
competitive, regulated part of the business, why should the time
horizon be shortened?

Response:
The company has changed the section of the report dealing with
changes to IRP to focus on ways it could evolve. The discussion now
addresses possible ways IRP could change as the industry changes.

Please add 1994 actual sales and 1995 estimated sales to the sales

forecasts in the Appendix. Also, please add a table for medium-low
load.

Response:
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The graphs have been revised to include recent actuals, and the
information is also in the Appendix. The company does not have the
raw data for the medium-low load forecast by state. Instead, the
Appendix now contains a table for medium-low load by geographic
area.

Please provide more specific detail m what occurred for each state in
developing the new load forecast. Please provide full discussion of
why alternative #1 was selected when alternative #3 was the most
correct approach. What was the difficulty in using alternative #3?
Please provide some explanation of why new load forecasts were not
used and how this could impact RAMPP-4 conclusions.

Response:
Additional text has been added to the discussion of the forecast
methods for RAMPP-4 explaining the company's decision to use
alternative #1.

Should the numbers in Table 3-2 be negative? Or should some of the
numbers be negative? The table shows the differences in energy, what
were the differences on a winter and summer peak basis?

Response:
The numbers should not be negative because the RAMPP-3 amounts
were larger than the RAMPP-4 amounts. The company does not have
the information necessary to develop the differences for the winter and
summer peaks for table 3-2. When considering updating the forecasts
the company did the entire review of needed changes using the energy
forecasts. After deciding on an alternative and preparing the forecasts,
system summer and winter peaks could be developed. However, the
impact on the peaks would be small because there was no reallocation
of energy across the months which would have changed the peaks.
Also the load factor is relatively constant. Therefore the impact on the
peaks would have been consistent with the change in the energy.

Please clarify that the planning period peak that triggers resource
additions includes existing firm wholesale sales.

Response:
Additional language has been added to both the Inputs chapter and the
Results chapter to clarify that it is not wholesale sales that causes the
peak to shift from winter to summer, it is wholesale purchases.
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The costs for Gadsby in Table 3-19 (sic) do not match the costs in Table
3-20. Table 3-29 shows a capacity cost of $827/kW and Table 3-20 shows
$467.

Response:
The $827 is the incremental cost of capacity and the $467 is the average
cost including the existing capacity. For consistency. Table 3-20 has
been revised to the $827/kW.

The discussion of refurbishment expendihires is misleading. If this is
the cost required to keep this amount of MW in the system, it is an
O&M item and should be counted in the cost of the system. If these
expenditures increase the nuinber of MW available, then you would
divide the cost by the incremental increase in MW.

Response:
Additional language has been added to the discussion of refurbishment
of the existing coal plants to clarify that this was information provided
in response to a request in RAMPP-3.

The text states that PacifiCorp has enough transmission capacity in each
geographic area it serves to meet local load requirements. What is the
time period assumed?

Response:
Additional text has been added to the transmission section of the

Inputs chapter clarifying the financial assumptions included about
expanding the transmission system.

The text states that ". . . usually a path with a large load at the sending
end has a larger capability than one with a large load at the receiving
end. " Is tMs right? The pattern looked opposite to this.

Response:
The text now clarifies that the map shows only PacifiCorp's share of
contract rights.

The numbers in the text on page 5 first paragraph do not all correspond
to the numbers shown in Map 3-1.

Response:
The text has been corrected.

Were indirect costs included in RAMPP-3, or is this new in RAMPP-4?
Response:
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Both RAMPP-3 and RAMPP-4 included the indirect costs of all supply-
side resources, and the modeling in both cycles treated such costs in
exactly the same way.

Please clarify what the 4 percent peneta-ation rate is of: is it technical
kWh potential, number of buildings, square feet?

Response:
The 4 percent penetration rate is applied to the technical potential.

The company should count as lost opportunity resources new and
expanding industrial facilities. Any process or facility changes in an
existing industrial plant is a window of opporhuiity to pursue
efficiency that is on the customer's terms.

Response:
Additional text has been added to the DSM section of Chapter 3 to
clarify the company's treatment of industrial DSM.

The numbers in the mid-section of Table 3-10 don't add up.
Response:

The table has been corrected.

Please state how levelized mills/kWh converts real levelized cost into

mills/kWh. The explanation of the formula to calculate mills/kWh is
confusing.

Response:
An example has been added to the text.

Does the company still believe that 19 mills on-peak and 16 mills off-
peak are reasonable estimates of the longer-run price structure of the
wholesale market? Please discuss the conclusions the company draws
from any change in that market.

Response:
Current estimates for the key inputs are provided in the last section of
the Update chapter. Current estimates are slightly lower than those
used in the analyses. The text addresses conclusions from the change.

Did the company run a case without Hermiston and low gas prices?
This would be a useful additional case.

Response:
The company completed this run, discussed it with case #7, and added
its results to the Appendix.
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Please clarify that total requirements peak in the summer and that this
is the basis upon which resources are added.

Response:
Additional language has been added to both the Inputs chapter and the
Results chapter to darify that it is not wholesale sales that causes the
peak to shift from winter to summer, it is wholesale purchases.

Please provide more analysis and discussion comparing RAMFP-3
results to the RAMPP-4 results, including the impact on total costs and
emissions.

Response:
More discussion has been added addressing RAMPP-3 to RAMPP-4
comparisons, including the area of emissions.

Is new resource cost close to average embedded cost of existing
resources by being just above it or just below it? Is this conclusion
based on assumptions about gas prices? Please expand this discussion.

Response:
The company's 1994 system average cost was around 33 mills/kWh.
The Gadsby Repowering is estimated at 23.3 mills/kWh and other
resources are around 26. 5 mills/kWh.

Please include, for Table 5-1, all assumptions that are common to all
runs unless otherwise noted. For example, do all runs assume
medium load and medium gas unless otherwise noted?

Response:
A table has been added to the Results chapter identifying the common
assuinptions for the cases, and where those assumptions are changed
for particular cases.

What were the results of the Salt Lake City shade tree planting program
with respect to its DSR benefits?

Response:
A report on the results of the shade tree planting in Salt Lake City has
been added to the RAMPP-3 Action Plan chapter.

The report states that only four cases had higher DSM levels than the
base case. The DPU finds 20 cases based on MWa. The number of cases

may increase if measured by summer peak.
Response:
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It is true that 21 cases had higher DSM amounts than the base case.
However, only four cases had higher DSM levels than case #13, the
case used for development of the amount of DSM in the action plan.

The measure funding limits are very out of date and probably
contribute to the fact that Prescriptive FinAnswer is not cost effective
given new avoided costs. Please include updating measure funding
limits on DSR tariffs to current avoided costs as an action item.

Regular update should be an action item also.
Response:

The Energy FinAnswer Prescripdve (EF 12000) program was cost-
effective and selected by the model immediately. The company's policy
is to update the measure funding limits as new avoided costs are filed.
Future updates to the measure funding limits will more closely
coincide with the filing of new avoided costs depending on the
significance of the change in the company's avoided costs.

Please add TRC analysis and impact on emissions in addition to price
impact analysis for the results.

Response:
The TRC discussion has been expanded, the reader can find it at the
end of the discussion of the DSM cases and in the Risk Analysis section
of the Results chapter. In addition, more discussion has been added
addressing RAMPP-3 to RAMPP-4 comparisons, including the area of
emissions.

The report needs more analysis and discussion of the trade-offs
between costs, emissions, price impacts, etc.

Response:
More discussion has been added addressing TRC impacts, RAMPP-3 to
RAMPP-4 comparisons, including the area of emissions.

Why were high gas prices used for the lumpy resource additions run?
Did you also run a case with medium or low gas prices? If so, what
were the results. These would be useful additional cases.

Response:
The case with lumpy resource additions used medium gas price
escalation. The company did not run the lumpy case with high or low
gas prices.

For case #34, the explanation of the impact on customer prices is
confusing. The entire discussion of this case is confusing because it
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includes some over all conclusions as well as findings from just this
case.

Response:
The discussion has been revised.

Clarify whether cases that use lower non-firm market prices also use
lower gas prices.

Response:
Yes, they do. The text now indudes this information.

Is the company's belief that lower load growth can lead to higher prices
because the system operates less efficiently when it is not fully used
based on a company belief or is it supported by the data? Or is the
result because if load does not grow as expected the unpact of
overbuilding is of consequence?

Response:
Additional text has been added supporting the argument that the
system operates more efficiently under higher load growth.

Does the company expect zero probability for a break in the Unk
between wholesale market prices and gas prices. This may be a
questionable assumption. Please discuss the long-term consequences of
the link breakage given PacifiCorp's concern with average price.

Response:
Additional discussion of the gas price cases in the section on comparing
result to RAMPP-3 clarifies the company's tMnking on this issue.

Please add to this chapter the results of your risk analysis, least cost
analysis, and emissions analysis. Please discuss how average price per
kWh relates to risk, i.e., who experiences the price risk, i.e., which
customers, which jurisdictions.

Response:
More discussion has been added addressing RAMPP-3 to RAMPP-4
comparisons, including the area of emissions. A Risk Analysis section
was added to the Results chapter.

Additional work is needed analyzing the study results to provide risk
analysis associated with various resource opdons.

Response:
A new section on Risk Analysis has been added to the Results chapter.
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The section on transmission states that FERC actions may cause higher
or lower prices. If the company increasingly relies on the wholesale
market who will bear the risk of this strategy?

Response:
A risk issue has been added to the Perceptions section of Chapter 1.
The company is less concerned about who will bear the risks than that
risks are balanced with rewards.

Utah has a regulatory requirement to provide risk analysis and to
identify who would bear the risk, ratepayers versus shareholders, given
a particular strategy and likely outcome.

Response:
A new section on Risk Analysis has been added to the Results chapter.
In addidon, a risk issue has been added to the Perceptions section of
Chapter 1. The company is less concerned about who will bear the risks
than that risks are balanced with rewards.

Since the financial model does not include the environmental adder as

a tax but only includes the added system costs of reconfiguring and
operating the system to minimize the environmental tax, does this
mean that PacifiCorp assumes that shareholders will absorb the cost of
the tax rather than ratepayers?

Response:
The company is not making any assumptions about who will absorb
the cost of an environmental tax.

Please delete the section on the consistency of past acquisitions with
RAMPP action plans. This looks like a prudency justification and may
be interpreted to mean the DPU agrees with it, which may confound
the DPU's ability to recommend acknowledgment of the RAMFP-4
action plan.

Response:
This material has been moved to the chapter on the RAMPP-3 action
plan performance.

Utah Public Service Commission

Correct the analysis of Gadsby so it is not so confusing. Include only
the incremental power rather than the present method.

Response:
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The references to Gadsby have been corrected in all of the relevant
tables and in the accompanying text.

Add information indicating what percentage wholesale is of total sales.
In addition, indicate what percentage industrial, commercial and
residential are of retail sales.

Response:
This information is in the RAMPP-3 report.

Change the reference to economic theory to read: "According to
economic theory, competition is an efficient way to organize industry
when there are a large number of buyers and sellers, no barriers to
entering or exiting the industry and information is readily available."
The discussion should expound on competition as an efficient form of
struchire and identify those conditions which pertain to the electric
industry at this point in time.

Response:
Some of the suggested language was added, but not the barriers portion.
Many industries are competitive where there are barriers to entry
because of capital requirements. The company does not believe that
the rest of the recommended changes would not add to the
development of the action plan or explanation of the company's
decisions.

When discussing some possible consequences of the FERC NOPR, what
time frame are you contemplating when you state "generally lower but
possibly higher power prices?"

Response:
Additional language was added to this section of Chapter 1.

The discussion of alternative forms of regulation mentions the need
for the company to accept the benefits and costs of risks in the
wholesale market. It should acknowledge that some regiilators feel
that ratepayers have already accepted the majority of the risks for
wholesale sales by allowing the company to acquire assets before native
loads require them.

Response:
The company does not believe it can or should try to explain how some
regulators feel.

The discussion notes that margins on wholesale power sales are in
decline causing an upward pressure on retail rates if the company
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cannot maintain the current level of wholesale contribution. This

implies that the risks of wholesale sales are on the ratepayer. The
report states that the company must take on greater risk to achieve the
same level of wholesale contribution. How does this jibe with the
belief that ratepayers assume the risk of wholesale sales?

Response:
The company's beliefs about risk are now included in the Perceptions
section of Chapter 1.

The company provided an inadequate response to the RAMPP-3
request that RAMPP-4 provide a suitable risk analysis to better explain
why the action plan differs from least cost prindples. What steps will
the company take to comply with the Commission's order?

Response:
A Risk Analysis section was added to the Results chapter; it addresses
these issues.

RAMPP-4 should analyze potential impacts on the IRP process brought
about by a competitive restructuring of the electric industry. High and
low load forecasts could help.

Response:
Additional discussion of this issue has been added to the section on the

load forecast cases in the Results chapter. RAMPP-5 will address more
industry restructuring issues.

Do the company's suggested changes in IKP need to be codified in a
revised Standards and Guideline for IKP?

Response:
Additional language was added m Chapter 1, Evolution of the IRF
process.

The company should put a disclaimer in the report that these load
forecasts should not be used to establish Available Transmission

Capacity (ATC) for FERC.
Response:

Such a disclaimer has been added to the load forecasting section of the
Inputs chapter.

Are system efficiencies least cost? It would have been preferable to
include them as resources for the model to choose.

Response:
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Additional language has been added to the discussion of efficiencies on
the existing system to clarify that the company always compares them
to the most current avoided costs before making a final dedsion.

Clarify the difference between the refurbishments and the hirbine
upgrades. All of these efficiendes, upgrades and refurbishments
should be modeled, so the model could choose when to implement
them.

Response:
Additional language has been added to the discussion of refurbishment
of the existing coal plants to clarify that this was information provided
in response to a request in RAMPP-3.

Does the model choose the APS CTs or are they hardwired in? If
chosen, when? If hardwired in, the report should explain the rationale
for not modeling them.

Response:
Explanatory text has been added to the report in the discussion of the
APS CTs.

Is PacifiCorp backing away from its past commitments for wind, in that
the economics of alternative resources, i.e., gas power tiirbines, has
changed?

Response:
As mdicated in the RAMPP-4 Action Plan chapter, the company is
continuing its participation in the two wind plants..

The correlation between wholesale prices and gas escalation rates needs
more clarification and justification. If there is excess capacity in the
regional market, then wholesale prices will be determined by the
variable cost of the excess capacity, not the cost of new resources.

Response:
The report now clarifies that the 80 percent correlation was arrived at
after discussion with the public advisory group.

Specify what the assumed escalation rates are for non-firm market
prices.

Response:
The text now includes this information.

Case #7 without Hermiston should have been run with low gas prices.
This would tell us more.
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Response:
The company completed this run, discussed it with case #7, and added
its results to the Appendix.

The discussion of cases #6 and #7 focuses on why Hermiston is
beneficial to ratepayers. In order to draw that conclusion you need to
run a case with low gas prices. Either do so or acknowledge that
analysis of a low gas case is necessary before one can draw any
conclusion about benefits to ratepayers.

Response:
The company completed this run, discussed it with case #7, and added
its results to the Appendix.

Page 5 of chapter 5, 8th line, should "more" be replaced with "less" in
front of the word summer?

Response:
The language in the text has been corrected.

Clarify that in RAMPP-3 coal-fired resources, and in RA.MPP-4 gas-fired
resources were the least expensive supply-side choice. See Chap 5 page
27, paragraph 4, last sentence.

Response:
The additional wording has been added.

The Findings section should center more on the effects that load
growth, gas prices, etc. have on costs and how that will influence the
action plan.

Response:
Since the action plan requires no supply-side acquisitions in the action-
plan period, these variables would have no effect.

Does the assumption that there is a much lower wind availability affect
the resource selection? Explain why the company changed this
assumption.

Response:
The text in the Input chapter and in the Results chapter has been
expanded to explain this issue better.

For case #11, why did the company choose not to include the assumed
lower DSM costs in its financial analysis? Both methods should be
done and reported.

Response:

Page 36



The three DSM sensitivity cases are #12 with a 20 percent cost
advantage, #13 with a 15 percent cost advantage, and #14 with a 15
percent cost disadvantage. The intent of these cases was to determine
which programs and which amounts would be selected at the different
cost levels. The public advisory group then used this information to
arrive at the position that case #13 should be used for the action plan.
Since the company would experience the original costs, not the
artificially lowered costs used for model inputs, it would not be
appropriate to use those artificially lowered costs in the financial
model. The financial model should reflect the costs the company
would actually experience.

The discussion must be expanded to include an analysis of cost impacts,
in particular TRC. Any discrepancies between the two objectives, least
cost and price, should be made explicit.

Response:
The TRC discussion has been expanded, the reader can find it at the
end of the discussion of the DSM cases and in the Risk Analysis section
of the Results chapter.

The discussion should include a section on why PacifiCorp decided to
change the emphasis from TRC to price and justify your reasons for
doing so.

Response:
The beginning of the Results chapter, under Presentation of Results,
now includes an explanation of why the company weighted price
impacts so heavily.

What about the possibility of canceling the Hermiston project? What
are the replacement costs of other cogeneration? They need to be in
line with current estimates, for instance the ACME project.

Response:
Canceling the Hermiston project is not an option due to load
requirements and contractual obligations. As shown on the
Company's RAMPP-3 load and resource balance (excluding
Hermiston), at that time the company needed to acquire resources by
1996 to meet load requirements. The pertinent RAMPP-3 action plan
item stated that the Company should "meet baseload requirements
with the installation of 500-900 MW of cogeneration and/or combined
cycle combustion turbines (CCCTs) by 2001, consistent with cost-
effective criteria. " When the company made the decision to participate
in the Hermiston Project it was the most competitive project available.
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The Hermiston project's west side location and the dispatchability,
albeit limited, of the power make the project a valuable resource for the
company's entire system. With an antidpated capacity factor of
approximately 93 percent the project is expected to provide power for
PacifiCorp's customers in the retail and wholesale market. The
addition of a gas-fired cogeneration resource provides the benefit of
fuel diversity to the company's system. The project's business
agreements protect customers and shareholders from much of the risk
associated with financing and building new generating resources, and
allow the company to take advantage of a long-term fixed cost gas
supply. The gas conta-acts allow the company to displace purchases
down to a specified level without penalty and also allow the company
to use a portion of the gas deliveries elsewhere on its system. The
company signed a binding agreement to participate in the Hermiston
project in October 1993. Construction of the project started in
November 1994 with the expectation of the plant being on-line Jtdy,
1996. If the company were to back out of the agreement at this stage, it
would be liable for construction costs incurred to date plus a significant
level of damages.

The underbuilding cases need a more realistic estimate of non-firm
market prices. Two mills above the cost of a CCCT is too low. This case
should be re-run with realistically low non-firm prices, maybe 13-16
mills.

Response:
Additional text has been added clarifying that the company perhaps
overstated the risk of underbuilding, by overstating the cost of
replacement power.

The report should identify if the action plan deviates from least cost
and then discuss why it deviates and explain the risks associated with
such a deviation.

Response:
The company does not believe that the action plan deviates from least
cost.

The discussion of environmental adders should be expanded. It
should include some discussion of risk and strategies to mitigate the
risk of future internalization of environmental externalities.

Response:
A new section on Risk Analysis has been added to the Results chapter.
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If PacifiCorp expects a situation of excess power for 5-7 years and maybe
10 years or longer, why not just purchase all new capacity from the
market? This should be discussed somewhere in the report.

Response:
Any strategy carries risks. The company tries to balance risks with
benefits and make decisions which result in low prices for customers.

How do the results of the renewable case affect the company's
investments in the Wyoming and Washington wind projects?

Response:
The company condnues its participation in the two wind projects.

The analysis of the costs to reduce C02 emissions gives a false
impression of the impact of such adders. Rather than reconfiguring
the system, wouldn't the company purchase C02 offsets or emission
permits?

Response:
If C02 offsets or emission permits could be purchased to offset C02
emissions, then they could be used to reduce costs. However, the
company did not make any assumptions about conditions or prices in
some future market for C02 offsets or permits.

Remove the entire section on Consistency of Past Acquisitions with
RAMPP Action Plans and put it in a separate chapter. Inclusion in this
chapter makes it appear that acknowledgment of the action plan also
acknowledges the discussion of consistency.

Response:
This material has been moved to the chapter on the RAMPP-3 action
plan performance.

The Action Plan chapter should not end with a discussion of DSM, in
fact this chapter should be before your action plan chapter.

Response:
The material on RAMPP-3 and RAMPP-4 action plans has been re-
organized.

Provide an update of the Solar II project and discuss whether it will
continue to run after its two year trial. If not, why not?

Response:
Additional text has been added to the reporting on Solar II performance
in the RAMPP-3 Action Plan chapter.
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Either delete the section on other opportunities or explain how the
company drew its conclusion and specify what model runs substantiate
this action plan item, especially how is this consistent with the
statement that "The single most significant principle in the RAMPP-4
action plan is this: the wisdom of postponing decisions.

Response:
Additional text has been added to the discussion of this action plan
item to better explain the company's intention.

Load forecasts for RAMPP-5 should include the possibility of loss of
load and also greater wholesale loads.

Response:
This item has been added to the discussion of RAMPP-5

improvements.

The report should end with a summary or conclusion chapter to recap
the inajor findings.

Response:
As with RA.MPP-3, the company has prepared an Executive Summary
document for RAMPP-4, which will be provided to all recipients of the
RAMPP-4 report.

Washington State Energy Office

Add "least cost" to list of basic elements of IRP

Response:
Additional text adding the criteria of "least cost" was added to the
Introduction section of Chapter 1

Explain why a peaking capacity and spinning reserve agreement with
dark has little effect on PacifiCorp's need for new resources and was
not modeled.

Response:
An explanation of the company's decision to not model this agreement
in RAMPP-4 has been added to the discussion of the dark agreements
in the Inputs chapter.

What assumptions does the company make concerning utility versus
participant funding of DSM in its revenue requirements and price
models?

Response:
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Additional text has been added to the discussion of DSM in the Inputs
chapter to address this issue.

If protection of customers from higher gas prices depends on the
coinpany's success in the wholesale market, what risk is the company
potentially exposing to its customers. Is the company allocating the
risk of this business to its retail customers by its strategy of going long
and marketing excess, rather than staying short and purchasing on the
short-term non-firm market?

Response:
A Risk Analysis section was added to the Results chapter which
addresses these issues.

Has the company analyzed the potential for either water heater load
control or irrigation load control in the Yakima area?

Response:
The company has not conducted an analysis of the load control
opportunities in the Yakima area.

Change the language to read "Work with regulatory agencies . . to
make the process more valuable to utilities and customers operating
in a competitive marketplace."

Response:
The requested language has been added.

Discuss how unbundled wholesale transactions will be modeled in

future RAMPPs. We would like some comfort that the company has
analyzed each such ta-ansaction to ensure it will not adversely affect
retail service obligations.

Response:
This item has been added to the discussion of RAMPP-5

improvements.

On page 3 of Chap. 2, PacifiCorp says that wholesale transactions are
limited to marketing excess capacity because of lumpy resources to
reduce total system costs, but on page 7 the report says the company
can't analyze the extent to which lumpiness affects system costs. So
how can the company know is preferable to go long and market excess
capacity rather than going short and purchasing on the wholesale
market?

Response:
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A new section on Risk Analysis has been added to the Resiilts chapter.
Also, additional material has been added to the discussion of the
underbuilding cases in the Results chapter.
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10, 123

424

0

Ml
297

0

0

fl
11, 145

U20
12.3

9, 104

995
usa

9, 640

10, 161

319

0

320
331

0

0

fl
11, 131

1,492
155

Non-Firm Prices

Lower Higher
by 25% by 25%

42 43

8,807
1,485

(347)
9, 945

10,123
424

0

294
297

0

0

a

11, 138

1. 194

12.0

9, 104

995
U381

9, 661

10,161
319

0

313

331
0

0

fl
11, 124

1,463

15.1

8^07
1,485

055)
9,937

10,123
424

0

340
243

0

0

a

11,130

1, 193

12.0

9,104
995

(4501
9, 649

10,161
319

0

362

271

0

0

a

11, 113

1, 464

15.2

ijh N4.02 Summary of Results
11/13/95 10:19 AM



Comparative Results of RAMPF-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case*

Base

Case

Shldy
1

Table 4-2, Page 4 of 8

Load Growth Rate Low Limited High Gas Price Lumped
Medium Medium Gas Medium Non-firm Prices Resource

Low High Prices $ Gas High Med Additions
Zl 22 31 32 33 M 41

Non-Finn Prices

Lower Higher

by 25% by 25%
42 43

>TJ

 

CTQ
(I>

Annual Ener in Year 2005 MWa
1 Native Load

2 Pump Storage/Peak Rehim
3 Finn Sales

4 Non-Finn Sales

5 lessDSM
6 Total Requirements

7 Existing Generation
8 Finn Purchases

9 Non-Firm Purchases

10 New Resources

11 Renewable

12 Cogeneraticm
13 Combined CydeCT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

6,463

305
U66

921

aw
8,710

7,768

400

on

0

360
183

0

0

a

8,710

5^96 7,438
MS 305

V66 ., ?i. 1,266
978 ^» 1,092
isa t'"'j3ifc

8,060 "-^,755

7, 652

400

0

0

0

0

0

B

8,060

Avprage Annual Imissinn in U9(i-2niS (1000 tons)
18 C02 . ' 55,189 52,938
19 N0« ".' "4

Fin n ial ul with End Eff cis to 204

20 50Lyear Utility Cost

21 NFV . 18.6% (million $) <2360
22 Real I^velized (mills/kWh) 42.55

38,921
43. 92

7, 680

400
0

0

U13
163

0

0

a

9,755

57,983
125

47,1!
/ 41.31,

6,463
306

U66
860
asfl

8, 698

7^72
400

20

0

340

266

0

0

a

8,698

54^29
123

42.649
4221

6, 463

305

V 
926

ca
8,690

7.748

400

10

0

533
0

0

0

a

8,690

55, 408

126

41,924
12.11

6, 463

305

1, 266

927
(272)

8, 688

7, 751

400

12

0

525
0

0

0

1

8, 688

55,496
127

42, 457

42. 69

6,463
305

1^66
886

122B1
8, 629

7,715
400

27

0

488

0

0

0

Q

8,629

55^08
127

43,052
43.44

6,463

305

1^66
939

csa
S. 717

7,783
400

5

0

298
232

0

0

a

8,717

55,109
125

42^12
4Z38

6,463
305

1^66
645

(2381
8,440

7.5U
400
125

0

289
113

0

0

n

8^40

54. 185

121

43,459
4359

6,463
305

1^66
Wl
ma

8,777

7,830
400

0

0

337
210

0

0

a

8.777

55,205
125

41^64
4157

23 50-year Total Resources Cost
24 'NPVat8. 6%(miBion$) 42.990 39, 062 47, 819 42,973
25 ReallCTeBzed(mffls/kV ) 41.07 43. 03 39. 64 41.05

25 IPMObj Function (millions $) 19, 164 14.895 24,484 19,113

42, 445

40.54

18, 860

42.995
41. 07

19,098

43,705
41. 75

19. 791

42, 773

40. 86

19,175

43385
41. 92

19^90

41, 998

40. 12

18, 337

[, )( C;ff IAtA^

]jh N4.02 Summary of Results
11/13/95 10:19 AM
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Comparative Results of RAMPP-4 Runs
Resource SelecHons by 10th year, Emissions and Financial Results

Table 4-2, Page 6 of 8

Case Name

Case*

Base

Case

Shidy
1

Oveibuild by 250 MW in 1999 Overbuild by 500 MW in 1999 u'"l<'rbu"dmg"'"112005
wilhNon-Fi'rm Prices thai are with Non-Tum Prices that are CCCT+2 CCCT+6 CCCT+10

25% Lower Medium 25% Higher 25% Lower Medium 25% Higher 25% Lower Medium 25% Higher
'44 45 46" 47 48 49 50(A) 51 (A) 52(A)

v
&1

OQ
(D

Annual Ener inY ar2 05 MWa
1 Narive Load 6'463
2 Pump Storage/Feak Return 305
3 Finn Sales

4 Non-Rrm Sales

5 less DSM

6 Total Requirements

7 Existing Generation
8 Firm Purchases

9 Non-Finn Purchases

10 New Resources

11 Renewable

12 Cogeneradon
13 Combined CydeCT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

1^66
921

(244>
8.710

7,768
400

0

0

360

183
0

0

a

8, 710

6,463

306

V66
638

f23fl
8,435

7514
400
148

0

261

113
0

0

a

8, 435

llverage Annual Emissinn in 1OT6-2(M5 (1000 tlfns)
M C02 ~ 55,189 54,153
19 N0« IS 121

. ancial Re ul wi h End Eff I 2045

20 SO^year Utility Cost
21 NFV at 8.6% (miUion $) 42^60
22 Real Levelized (mills/kWh) 42. 55

43^12
43. 43

6,463

305
1^66

923

da
8,713

7,768
400

2

0

360
184

0

0

a

8,713

55. 186

125

42^98
42. 58

6,463
305

1,266
994

13V1
8. 784

7,822
400

0

0

368

194
0

0

a

8,784

55,236
125

41. 676

41. 64

6,463

306

V66
674

C321
8,475

7^19
400
107

0

400

49
0

0

s

8, 475

54, 090

121

43, 641

4353

6, 463

305
U66

919

tZlffl
8, 712

7, 742

400
6

0

465

100
0

0

B

8,712

55, 134

125

42,767
42. 73

6,463

305

1,266
1, 011

aia
8, 804

7,791
400

0

0

465

148
0

0

a

8,804

55,157
125

41,779
41. 74

6,463

305
W6t

502
(2441

8,291

7320
400

204

0

85
68

0

0

12
8^91

54^44
122

43,707
43. 68

6, 463

305

IW>
695
csa

8^73

7,778
400

49

0

149

86
0

0

12
8, 473

55334
126

42,966
43.03

6,463

305
1^66
1,009
csa

8, 787

7,822
400

0

0

341
149

0

0

Z5
8, 787

55^10
126

41,719
41.79

23 50-year Total Resources Cost
24 NFV at 8.6Vo (million $) 42,990
25 RealLtvellzedfmUIa/kWli) 41.07

25 IPM Obj Function (millions $) 19, 164

43, 932

41.97

20, 043

43, 025

41.10

19, 189

42,098

 

2\

18344

Note: (A) An addilionid 2, 6, or 10 miU/kWh was added to flie CCCT cost to represent
m additonal profit maTgin for an energy producer sellmg power in a sdlera madel.

44, 051

42. 08

20, 107

43. 187

41.25

19, 227

42, 196

40.31

18, 368

44. 146

42.17

20, 027

43,415
41. 47

19321

42, 167

40. 28

18542

Ijh N4.02 Summary of Results

11/13/95 10:20 AM



Comparative Results of RAMPP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Table 4-2, Page 7 of 8

^
frl

OQ
fD

00

Case Name

Case (t

Base

Case

Shidy
1

Added Transm

Test Transm Bridger Utah
Conversion to OWC to OWC

57 58 59

Summer Peak Capacihr in Year 200S (MW)
1 Native Load 8.807 ^

2 Firm Sales l, iS5
3 less DSM {^^
4 Total Requirements 9.940

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cyde CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve M ' (RM)(%)

10, 123

424

0

363

222

0

0

a

11, 132

1, 192

12.0

Winter Peak Capadtv in Year 200S IMW1
17 Native Load 9.104
18 Firm Sales 995
19 less DSM ^Q
20 Total Requirements 9,653

21 Existing Generation
22 Finn Purchases

23 New Resources

24 Renewable

25 Cogeneration

26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar (RM) (%)

10, 162

319

0

387

248

0

0

fl
11,115

1,462

15.1

8, 807

1,485
(402)

9,890

10, 123

424

0

233

297

0 .

0 .

c

11,077

1, 187

12.0

9, 104

995
uea

9, 612

10, 161

319

0

248

331
0

0

fl
11, 059

1,4<7
15.1

8,807
1/185
(3531

9,940

10, 122

424

0

364

222

0

0

fi
11, 132

1,192
12.0

9, 104

995

(4451
9,654

10, 161

319

0

387

247

0

0

c

11,114

1, 461

15.1

8,807
1.485

(3521
9, 940

10,123
424

0

363

222
0

0

a

11,132

L192

12.0

9, 104

995
14461

9, 653

10, 162

319

0

387

248

0

0

fl
11, 115

1,462

15.1

Cheaper Extend Inputs to 2045
Renew- Firm Loads an All

ables Contracts DSM Inputs
61 65 66 67

8, 807

1. 485

am
9,944

10, 123

424

54
217
120

0

0

2B!
11, 137

1,157
12.0

9, 104

»5
usa

9, 660

10, 162

319

54
230

133
0

0

2B
11, 098

1,438
14.9

8,807
2, 130

(370)
10, 567

10,123
692

0

723
297

0

0

s

11, 835

1/268

12.0

9, 104

1,463

usa
10,108

10, 161

954

0

769

331
0

0

c

12, 216

2,107
20.8

8, 807

1,485

(3321
9, 960

10, 123

424

0

355

254
0

0

St
11.155

1, 195

12.0

9,104
995

f4271
9, 672

10,162
319

0

377

283

0

0

fl
11, 141

1, 469

15.2

8, 807

2,130
12Z21

10^64

10. 123

692

0

720

297

0

0

fl
11^32

U68
12.0

9,104
1,463

(462)
10, 105

10,161
954

0

766

331
0

0

a

12, 212

2, 107

20.8

Environmental Adders
with C02 Cosls at

(10/ton $25/lon $40/ton
71 72 73

8, 807

1/185
(3S1

9,930

10. 123

424

0

985
297

0

0

a

11,829

1,899
19.1

9. 104

995
U621

9, 637

10, 161

319

0

1,048

331
0

0

a

11,859

2^22
23.1

8^07
W85
(4261

9,866

10, 123

424

592

1,973
1, 889

0

0

a

15, 002

4, 740

52.0

9. 104

995
1509)

9, 590

10, 161

319

712
2, 099

2,025

0

0

fl
15^16

5,726
59.7

IJh N4.02 Summary of Results

8, 807

1,485

(4601
9, 832

10,123
424

876

1,660

2^32
0

0

fl
15,616

5,199
58.8

9,104
995

(537)
9, 562

10,161
319

1, 166

1,766
2,709

0

0

a

16,121

6^59

68.6

11/13/95 10:20 AM



Comparative Results of RAMFP-4 Runs
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case*

Base

Case

Sludy
1

Table 4-2, Page 8 of 8

Added Transm Cheaper

TestTransm Bridger Utah Renew-
Conversion toOWC toOWC ables

57 58 59 61

Extend InputB to 2045
Finn Loads and All

Conh-acls DSM Inputs
65 66 67

Environmental Adders

with C02 Costs at
$10/ton !f25/ton $M/ton

71 72 73

hd
(U

OQ
(D

Ann alEner in Year 2005 MWa
1 Native l^ad r" 6,463
2 Pump Storagc/Feak Return 305
3 Firm Sales 1-266
4 NcMi-Firm Sales 921
5 less DSM Gddl
6 Total Requirements 8.710

7 Existing Generation 7,768
8 Firm Purchases 400
9 Non-Firm Purchases 0
10 New Resources

11 Renewable 0
12 Cogeneration 360
13 Combined Cyde CT 183
14 Coal 1
15 Transmission °

16 Peaking Resources Q
17 Total Resources 8,710

6,463
305

1^66
890
ISZt

8,650

7,785
<00

3

0

231
232

0

0

a

8, 650

average Annual Emiasi"n i" 1W6-204S (1000 tons)

U C02 55, 189 55, 160
19 NOlc IS '"

Finan ial Result with End Ef is to 2045

20 50-year Utility Cost
21 NFVnt8.6%(numon$) 42^60
22 ReaILevelized (mills/kWh) 4255

23 50-year Total Resources Cost
24 NFVat8.6%(miUion$) 42,990
25 RealLevelized(mUls/kWh) 41. 07

25 IPM Obj Function (millions $) 19/164

41^77
42. 12

42,426

40. 53

19^41

6. 463

305

1^66
954
as&

8, 743

7,787
400

0

0

360

196
0

0

a

8,743

55^20
126

ofssa
43. 03

43, 469

4152

19. 154

6, 463

306

1,266
926

aw
8, 715

7,768
400

4

0

360

183
0

0

a

8,715

55^11
125

43,060
43. 05

43, 490

4154

19, 163

6, 463

305

1,266
912
aa

8.706

7, 739

400

5

51
214

99
0

0

isa
8, 706

54^16
125

42^77
42. 19

42, 698

40. 79

18, 657

6.463

305

1,683
971
csa

9.165

7. 724

523
0

0

716

202

0

0

a

9,163

54^51
125

42^73
42. 35

42,744
40. 83

22, 121

6,463
305

1,266
931

(.227)
8,736

7,776
400

4

0

351

205

0

0

fl
8. 736

55^20
125

45^)26
41. 29

45,473
39. 97

22379

6,463
305

1,683
970

(255)
9,166

7,726
523

0

0

713

203

0

0

fl
9,166

54^38
125

45,141
4153

45, 656

40. 13

26,347

6,463
305

1,266
239

(2561
8, 017

5,892
400

449

0

975

302

0

0

fl
8,017

44, 911

91

43,665
43. 74

44, 110

42. 13

34, 736

6,463
300

1, 266

180
(2871

7,921

2,453
403
627

60S
1,953

1, 878

0

0

a

7,921

24,956
32

52^88
52. 84

53, 027

50. 65

46^12

6,463
305

1^66
283

(304)
8.013

1,998

403

498

956

1^44
2^14

0

0

B

9. 013

20^39
22

55^52
56. 16

56^76
53. 76

56/486
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Comparative Results of RAMPP-4 Runs (Case Results less Case 1)
Resource Selections by 10th year, Emissions and Financial Results

Page 1 of 8

Case Name

Case »

Base

Case

Shldy
1

R-3 Data R-3 Data

using using
R-3 Code R-4 Code

2 (A» 3 (A)

No
Summer

Season

4

.TJ
&>

00
(D

ummerPeak a a i in Year 200 MW

1 Native Load 0

2 Firm Sales 0

3 less DSM Q
4 Total Requirements 0

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cyde CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar . (RM)(%)

0

0

0

0

0

0

0

fl
0

0

0.0

Winter Peak CaDadhr in Year 2005 (MW)
17 Native Load 0

18 Rim Sales 0

U less DSM fl
20 Total Requirements 0

21 Existing Generation
22 Finn Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Ma . (RM)(%)

0

0

0

0

0

0

0

a

0

0

0.0

0

0

1

1

(0)
0

0

(282)

(19)
0

0

a

(302)

(303)

(3. 1)

No
Turbine

Upgrades
5

0

0

(ffl
(6)

(M9)
0

0

67

75

0

0

a

(6)

(0)
0.0

0

0

m

(7)

(150)
0

0

72

84

0

0

c

6

13
0.1

No Henniston No

Plaiil DSM
Med Gas High Gas Allowed

6 7 11

DSM Costs

Reduced by Increased
20% 15% 15%
12 13 14

0

0

a

17)

(434)
0

0

351

75
0

0

a

(7)

(»)
0.0

0

0

(a
(9)

(493)
0

0

374

84

0

0

fl
05)

(27)
(0. 3)

0

0

HS1
(48)

(434)
0

0

603
(222)

0

0

St
(53)

(5)
0.0

0

0

Mil
(411

(493)
0

0

641

(248)
0

0

2

an

(58)
(0.5)

0

0

352
352

0

»

0

319
75

0

0

Q

395

43
0.0

0

0

Ui
446

(D
0

0

340

84
0

0

fl
423

(23)
(0. 9)

0

0

(98)
(98)

(0)
0

(117)
0

0

a

(110)

(12)
0.0

0

0

(83)
(83)

(0)
0

0

8

(130)
0

0

a

(122)

(39)
(0.3)

0

0

(841
(84)

(0)
0

0

18
(112)

0

0

a

194)

(10)
0.0

0

0

(69)
(69)

(0)
0

0

19
(125)

0

0

fl
(106)

(36)
(0.3}

0

0

5S
56

0

0

0

(13)
75
0

0

fl
63

7

0.0

0

0

52
59

(D
0

0

(13)
84

0

0

fl
70

11

0.0
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Comparative Results of RAMPF-4 Runs (Case Results less Case 1)
Resource Selections by 10th year, Emissions and Financial Results

Page 2 of 8

Case Name

Case*

Base R-3 Data R-3 Data No No
Case using using Summer Turbine
Shidy R-3 Code R-4 Code Season Upgrades

1 2 (A) 3 (A) 4 5

No Hermiston No

Plant DSM

Med Gas High Gas Allowed
6 7 11

DSM Costs

Reduced by Increased
20% 15% 15%
12 13 14

hd
»

00
ro

Annual Energy In Year 2005 (MWa)
1 Native Load 0
2 Pump Storage/Peak Return 0
3 Firm Sales 0
4 Non-Fmn Sales 0
5 lessDSM fi
6 Total Requirements 0

7 Exi5ting Generatian 0
8 Firm Purchases 0
9 Non-Rim Piirchases 0

10 New Resources

11 Renewable 0

12 Cogeneration 0
13 Combined Cycle CT 0
14 Coal °
15 Transmission 0

16 Peaking Resources Q
17 Total Resources 0

Average Annual Emisrinn in 1996-2045 UfigjUSBSl
18 C02 »
19 NOx °

Financial Rrsulls willi End Effecla to 2045
20 50-yearUtUityCost
21 NFV at 8.6% (million $) 0
22 SealLevellzedfmffla/kWh) 0.00

23 50-year Total Resources Cost
24 NFV at 8.6% (million $)
25 Real Levelized (mms/kWh)

25 IPM Obj Function (millions $)

0

0.00

0

0

0

(230)
M

(186)

41
0

46

D

(263)
(11)

0

0

a

(186)

388
0

-276
-0.57

-381
-0.37

-234

0

0

0

36
(a
30

(96)
0

0

0

67
60

0

0

fl
30

-758

-2

50
0. 09

62

0. 05

226

0

0

0

(7)
a

(U)

(417)
0

5

0

348

50

0

0

u

114)

-85
0

712
0. 76

726

0. 69

322

0

(6)
0

10
(2ffl
(25)

(455)
0

22

0

591

(183)
0

0

fl
(25)

isea
1.31

1, 168

1.11

415

0

0

0

99
2M
343

(8)
0

0

0

316
34

0

0

fl
343

224 #N/A

1 #N/A

910

-1.03

481
0.45

456

0

0

0

(37)
isa
(92)

(22)
0

18

0

8

(95)
0

0

fl
(92)

-94
0

4

0.45

269
0. 25

-240

0

0

0

(33)
ua
(79)

(22)
0

15

0

18
(90)

0

0

fl
(79)

-71
0

11
0.41

235

0. 22

-166

0

0

0

16
li
65

19

0

4

0

(12)
54

0

0

fl
65

127
0

18
-0.38

-85
-0.09

143

(A) Case 2 and 3 are RAMPP-3 models. Since these models did not have a 2005 nm year, 2003 is presented.
Therefore Oiese two cases should only be compared against each other.
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Comparative Results of RAMFP-4 Runs (Case Results less Case 1)
Resource Selections by 10th year, Emissions and Financial Results

Page 3 of 8

nj
di

00
(D

Ni

Case Name

Case*

Base

Case

Shldy
1

Summer Peak Capacity in Year 2005 (MW)
1 Native Load 0 '
2 Firm Sales 0

3 less DSM Q
4 Total Requirements 0

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal
12 Transinission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar . (RM)(%)

0

0

0

0

0

0

0

a

0

0

0.0

Winter Peak Capacity in Year 200S IMW)
17 NaKveLoad ' 0
18 Firm Sales 0

19 lessDSM a
20 Total Requirements 0

21 Existing Generation
22 Firm Purchases

23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar (RM) (%)

0

0

0

0

0

0

0

a

0

0

0.0

Load Growth Rate

Medium Medium

Low High
21 22

(1.210)
0

211
(969)

1

0

0

(363)
(222)

0

0

fl
(585)

384

5.6

(1,209)
0

215
(894)

(D
0

0

(387)
(248)

0

0

B

(635)

260
4.5

1310
0

0531
1, 157

1

0

0

1,221
75

0

0

B

1^97

139
0.0

]^C9
0

nT
1,196

(D
0

0

1^99
84

0

0

fl
U82

186

0.0

Low Limited

Gas Medium

Prices $ Gas
31 32

0

0

sa
50

1

0

0

(20)
75

0

0

a

56

6

0.0

0

0

52
52

(1)
0

0

(21)
84

0

0

fl
62

10
0.0

0

0

UiB
(40)

1

0

0

178
(222)

0

0

a

(44)

m
0.0

0

0

sa
(36)

(1)
0

0

189
(248)

0

»

a

(59)

(23)
(0. 2)

High Gas Price Lumped
Non-fiim Prices Resource

High Med Additions
33 34 41

0

0

ua
148)

1

0

0

169
(222)

0

0

fl
(531

(5)
0.0

0

0

MU
(41)

(D
0

0

ISO
(248)

0

0

a

168)

(28)
(0. 2)

0

0

(83)
183)

1

0

0

129
(222)

0

0

fl
(921

(10)
0.0

0

0

(68)
168)

(D
0

0

137
(248)

0

0

B

niu

(43)
(0.3)

0

0

IU1
(14)

1

0

0

(63)
75

0

0

a

13

28
0.3

0

0

(14)
n4)

(D
0

0

(67)
84

0

0

fl
17

30
03

Non-Firm Prices

Lower Higher
by 25% by 25%

42 43

0

0

5

5

1

0

0

(69)
75

0

0

B

6

1

0.0

0)
0

0

(74)
84

0

0

fl
9

1

(0.0)

0

0

(a
(2)

0

0

0

(23)
21

0

0

fl
(2)

0

0.0

0

0

HI
14)

(I)
0

0

(25)
23
0

0

fl
(2)

2

0.0
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Comparative Results of RAMPP-4 Runs (Case Results less Case D
Resource Selections by 10th year, Emissions and Financial Results

Page 4 of 8

Case Name

Case*

Base

Case

Shidy
1

Load Growth Rate Low Limited High Gas Price Lumped
Medium Medium Gas Medium Non-finn Prices Resource

Low High Prices $ Gas High Med Additions
21 22 31 32 33 34 41

Non-Pinn Prices

Lower Higher
by 25% by 25%

42 43

.Xl
w

oq
TO

Annual Ener in Year 200 MWa
1 Native Load

2 Pump Slorage/Peak Return
3 Run Sales
4 Non-Finn Sales

5 less DSM
6 Total Requirements

7 Existing Generation
8 Finn Purchases
9 Non-Firm Purchases

10 New Resources

11 Renewable

12 CogeneraBon
13 Combined Cycle CT
14 Coal
15 Transmission

16 Peaking Resources
17 Total Resources

o1
0

0

0

a

o !1

0

0 :i
o1

(867)
0

0

57
152
1«51)

(116)
0

0

(3(0)
(183)

0

0

a

(851)

Avenae_&Tn"»' rinrsi"" . n 1996-2045 (1000 tpn?)
0 ' -2,250
0 -1

C02

NOx

F'nan i 1 e 1 with End Eff cts
20 50-year Utility Cost
21 NPV at 8.6% (mllllon$)
22 Real Levelized (miUs/kWh)

23 50-year Total Resources Cost
24 NFV at 8.6% (mUUon $)
25 Real Levelized (mills/kWh)

25 IPM Obj Function (millions $)

204

0

0. 00

0

0.00

-3,639
1. 37

-3,928
1.96

-4, 269

976
0

0

171

(1021
1^)45

(88)
0

0

0

U53

(20)
0

0

a

1, 045

2,794
0

4^74
-1. 24

4^58
-1.43

5^20

0

0

0

(61)
ffl
na

(96)
0

20

0

(20)
84

0

c

a

(12)

-460
-2

-0. 34

-17
-0.02

-51

0

0

0

4

a&
(20)

(20)
0

10

0

173
(183)

0

0

fi
(20)

219
1

-637
-0. 44

-545
.».»

-303

0

0

0

6

ca
122)

(17)
0

12

0

165
(183)

0

0

fl
(221

308
1

-103
0. 14

5

0. 00

-66

0

0

0

(35)
(461
(81)

(53)
0

27

0

128
(183)

0

0

fl
181)

320
1

491
0.89

715
0.68

628

0

0

0

18
ua

6

15
0

5

0

(62)
49

0

0

fl
6

-79
0

-249
-0. 17

-217
-0.21

11

0

0

0

(276)
i

(270)

(254)
0

125

0

(71)
(69)

0

0

fl
C70)

-1^04
-t

898
0.84

895

0. 85

827

0

0

0

69
fa
66

62
0

0

0

(23)
27

a

0

a

(6

16
0

-996
-0.98

-993
-0. 95

-S26
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Comparative Results of RAMPP-4 Runs (Case Results less Case 1)
Resource Selections by 10th year, Emissions and Financial Results

Page 5 of 8

Case Name
Case*

Base
Case

Shidy
1

umm rP ak

I Native Load

2 Firm Sales
3 less DSM

4 Total Requirements

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar . (RM)(%)

a i in Year 200 W

0

0

c

0

0

0

0

0

0

0

0

a

0

0

0.0

Winter Poak Capadhf in Year 2005 (MW>
17 NadveLoad y
18 Firm Sales 0
19 less DSM j;
20 Total Requirements 0

21 Existing Generation
22 Firm Purchases
23 New Resources

24 Renewable

Cogeneration
Combined Cycle CT
Coal
Transmission

Peaking Resources
Total Resources

31 Reserves

32 Reserve Mar (KM) (%)

0

0

0

0

0

0

0

fi
0

0

0.0

Overbuild by 250 MW in 1999
with Non-Fimi Prices that are

25% Lower Medium 25% Higher
44 45 46

1

0

0

(67)
75

0

0

c

9

1

0.0

0

0

u

11

(1)
0

0

(71)
84

0

0

B

12

1

(0. 0)

0

0

1

1

0

0

0

0

1

0

0

0

2

0

0.0

0

0

2

2

0

0

0

0

1

0

0

c

2

(0)
(0. 0)

0

0

1

1

(0)
0

3

0

0

fl
11

10
0.1

0

0

m

(1)

(0)
0

4

0

0

fl
12

13
0.1

Overbuild by 500 MW in 1999
with Non-Firm Prices that are

25% Lower Medium 25% Higher
47 48 49

0

0

.12
13

0

0

0

107
(92)

0

0

fl
14

2

0.0

0

0

17
17

0

0

0

113
(103)

0

0

fl
10

(6)
(0. 1)

0

0

5

5

(0)
0

0

107
(102)

0

0

fl
5

0

0.0

0

0

5

5

(»)
0

0

113
(113)

0

0

fl
0

(5)
(0.1)

0

0

s

5

(0)
0

0

107
(53)

0

0

fl
53

48
0.5

0

0

i

4

(0)
0

0

113
(59)

0

0

fi
54

50
0.5

Underbuilding until 2005
CCCT+2 CCCT+6 CCCT+10

25% Lower Medium 25% Higher
50 (A) 51 (A) 52 (A)

0

0

m

(D

0

0

0

(278)
(54)

0

0

231
(1)

0

0.0

0

0

2

2

(D
0

0

(295)
(60)

0

0

352
(5)

(6)
(0.1)

0

0

(10)
(10)

0

0

0

(213)
(120)

0

0

321
(11)

(1)
0.0

0

0

ua
(12)

(1)
0

0

(227)
(134)

0

0

342
(19)

(7)
(0.1)

Ijh R4. final^ummary 3D

0

0

no)
no)

0

0

0

(19)
(54)

0

0

321
248

258
2.6

0

0

aa
no

(1)
0

0

(21)
(60)

0

0

342
260

274
2.9
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Comparative Results of RAMPF-4 Runs (Case Results less Case 1)
Resource Selections by 10th year, Emissions and Financial Results

Page 6 of 8

Case Name

Case*

Base

Case

Study
1

Overbuild by 250 MW in 1999
with Non-Firm Prices that are

25% Lower Medium 25% Higher
44 45 46

OverbuUd by 500 MW In 1999
with Non-Finn Prices that are

25% Lower Medium 25% Higher
47 48 49

Underbuilding until 2005
CCCT+2 CCCT+6 CCCT+10

25% Lower Medium 25% Higher
50 (A> 51 (A) 52 (A)

hd
1"

OQ
(T>

AnnualJEni-rgy in Year 2005 (MWa)
1 Native Load

2 Pump Storage/Feak Rehun
3 Firm Sales

4 Non-Firan Sales

5 less DSM
6 Total Requirements

7 Existing Generation
8 Finn Purchases
9 Non-Firm Purchases
10 New Resources

11 Renewable

12 Cogeneration
13 Combined Cycle CT
14 Coal

15 Transmission

16 Peaking Resources
17 Total Resources

0

0

0

(283)
a

(275)

(254)
0

148

0

(99)
(69)

0

0

s

(275)

Avwage Annual Emission in 1996.W5 (1TOQ lon8>
C02 0 -l.°36
NOx 0-1

Financial Resnlla wilh End Effects to 2045
20 50-year UtiUty Cost
21 NPVal8.6%(miIUon$) 0
22 RealLeveIlzedfmffls/kWh) 0.00

23 50-year Total Resources Cost
24 NPVat8.6%(milBon$)
25 Real Levelized (mills/kWh)

25 IPM Obj Function (millions $)

0

0.00

0

952
0. 88

942
0.90

879

38
0. 03

35
0. 03

26

0

0

0

73
B

73

54
0

0

0

8

12

0

0

fl
73

37
0

-885
-0.91

-892
-0. 86

-819

0

0

0

(248)
u

1235)

(249)
0

107

0

40
(133)

0

0

a

(235)

-1,099
-4

1,081
0. 98

1.061
1.01

944

0

0

0

(3)

(26)
0

6

0

105
(83)

0

0

fl
2

-54
0

207
0. 18

197

0. 18

63

0

0

0

90
1

94

23
0

0

0

105
(34)

0

0

fl
94

-31
0

-781
-0, 81

-794

-0. 76

-796

0

0

0

(420)
fl

(419)

(248)
0

204

0

(275)
(115)

0

0

u

(420)

-845
-3

1,147
1. 13

1,156
1.10

863

0

0

0

(226)
au

(237)

10
0

49

0

(211)
(97)

0

0

u

(237)

145
0

405
0.48

425
0. 40

157

0

0

»

87
uu
76

54
0

0

0

(19)
(33)

0

0

Z5
76

122
0

-841
<76

-823
-0. 79

-621

Note: (A) Anaddidoml2, 6, orlOnnn/kWhwasadded to the CCCI cost to represent
an additonal profit maigin for an energy producer selling power in a sellers market.
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Comparative Results of RAMPP-4 Runs (Case Results less Case 1)
Resource Selections by 10th year, Emissions and Financial Results

Page 7 of 8

hd

 

Oq
fD

CTi

Case Name

Case*

Base
Case

Shidy
I

Summer Peak Capadh In Year 2005 (MW1
1 Native Load : 0
2 Firm Sales 0

3 less DSM Q
4 Total Requirements 0

5 Existing Generation
6 Firm Purchases

7 New Resources

8 Renewable

9 Cogeneration
10 Combined Cycle CT
11 Coal
12 Transmission

13 Peaking Resources
14 Total Resources

15 Reserves

16 Reserve Mar . (RM) (%)

0

0

0

0

0

0

0

fl
0

0

0.0

Wint r Peak a ad in ear 2 0 MW
17 Native Load 0
18 Finn Sales 0

19 less DSM fl
20 Total Requirements 0

21 Existing Generation
22 Firm Purchases
23 New Resources

24 Renewable

25 Cogeneration
26 Combined Cycle CT
27 Coal
28 Transmission

29 Peaking Resources
30 Total Resources

31 Reserves

32 Reserve Mar (RM) (%)

0

0

0

0

0

0

0

fl
0

0

0.0

Added Transm

TestTransm Bridger Utah
Conversion lo OWC to OWC

57 58 59

0

0

(491
(49)

0

0

0

(131)
75
0

0

a

(55)

(6)
0.0

0

0

HU
(41)

(D
0

0

(139)
84

0

0

0

(56)

(15)
(0.1)

0

0

ffll
(0)

(0)
0

0

0

(0)
0

0

a

(01

(0)
0.0

0

0

1

1

(0)
0

0

0

(0)
0

0

fl
(01

(I)
(0.0)

0

0

0

0

0

0

0

B

0

0

0.0

0

0

fl
0

0

0

0

0

0

0

0

fl
0

0

0.0

Cheaper Extend Inputs to 2045
Renew- Finn Loads and All

ables Conh-acts DSM Inputs
61 65 66 67

0

0

54
(147)
(102)

0

0

2BQ
5

(35)
0.0

0

0

z

7

0

0

54
(156)
(114)

0

0

200
(17)

(24)
(0.3)

0

645

aa
628

1

268

0

360

75
0

0

B

703

76
0.0

0

468
aa
455

(D
635

0

383

84
0

0

fl
1, 101

646

5.7

0

0

21
21

0

0

0

(9)
32

0

0

fl
23

3

0.0

0

0

12
w

0

0

0

p)
35

0

0

s

26

7

0.0

0

645
taa
625

1

268

0 .
356

75
0

0

fl
700

75
0.0

0

468

(16>
452

(D
635

0

379
84
0

0

B

1,097

645
5.7

Environmental Addeis

wllh C02 Cosls at
$10/ton $25/ton $40/ton

71 72 73

0

0

(101
(10)

1

0

0

622

75
0

0

fl
697

707

7.1

0

0

(16)
06)

(1)
0

0

661
84

0

0

a

744

760
7.9

0

0

(73)
(73)

1

0

592
1, 610

1,667
0

0

fl
3^70

3,548
40.0

0

0

(63>
(63)

(D
0

712
1,712
1,777

0

0

a

4, 201

4,264
44.6

0

0

tua
(107)

1

0

0

876

1,297
2310

0

0

fl
4,484

4,007
46.8

0

0

i2U
(9U

(D
0

1,166
1380
2^61

0

0

fl
5,006

5,097
53.4
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Comparative Results of RAMFP-4 Runs (Case Results less Case 1)
Resource Selections by 10th year, Emissions and Financial Results

Case Name

Case*

Base

Case

Shidy
1

Page 8 of 8

Added Transm

Test Transm Bridget Utah
Conversion to OWC to OWC

57 58 59

Cheaper Extend Inputs to 2045
Renew- Firm Loads and All

ables Contracts DSM Inputs

61 65 66 67

Environmental Adders

wilh C02 Costs at

$10/ton $25/ton MO/lon
71 72 73

>TJ
[U

OQ
n>

Annual Ene i

1 Native Load

2 Pump Storage/Feak Return
3 Firm Sales

4 Non-Firm Sales

5 less DSM

6 Total Requirements

7 Existing Generation
8 Firm Furehases

9 Non-Fiim Purchases

10 New Resources

11 Renewable

12 Cogeneration
13 Combined Cycle CT
14 Coal
15 Transmission

16 Peaking Resources
17 Total Resources

Year 2 5 MWa

Average Annual Emission in 1996-2045 (1000 ton?)
18 C02 °
19 NOx °

Fin,."<-ia1 Ri-inlls with T.nd EffeclsJaZBlS
20 50-year Utility Cost
21 NPVat8.6%(milBon$) 0
22 Real Levelized (miUs/kWh) 0.00

23 50-year Total Resources Cost
24 NFV at 8.6% (miUion $)
25 Real 1^'velized (miUs/kWh)

25 IPM Ob| Function (millions $)

0

0.00

0

0

0

(32)
(281
(60)

17
0

3

0

(129)
50

0

0

fl
(60)

-29
0

-683
-0. 43

-564
-0. 54

377

0

0

0

33
an
33

19
0

0

0

0

13

0

0

fl
33

132
0

478
0. 48

479
0.45

23
0

500
0. 50

500
0.47

0

0

0

(9)
5

15)

(29)
0

5

51
(145)

(84)
0

0

198
(S)

-972
0

-283
-0.36

-293
4.28

-506

0

0

417
50
an
455

(44)
124

0

0

356
19

0

0

B

455

-337
0

-288
-0. 20

-246

-O.li

2,957

0

0

0

9

1Z
26

8

0

4

0

m
22

0

0

fl
26

32
0

2,465
-1.26

2,483
-1. 10

3,416

0

0

417
49
au
455

(42)
124

0

0

353
21

0

0

a

456

-351
0

2^81
-1.02

2.666
-0.94

7,183

0

0

0

(682)
U2

(693)

(1,876)
0

449

0

615
119

0

0

a

(693)

-10,277
-34

1,105
1.19

1,120
1. 06

15,573

0

(5)
»

(741)
(431

(789)

(5315)
3

627

608
lf9S
1,695

0

0

a

(789)

^0,233
-93

9,827
10. 29

10, 037

9,58

27,649

0

0

0

(638)
ISSt

(697)

(5, 770)
3

498

956
U84
U31

0

0

a

(698)

-34,550
-103

12,991
13. 61

13,286
12.69

37322
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FadfiCorp RAMFP-4
Case #

Med Load - Med Gas

Incremental Summer Capacity (MW) of Resource Additions

DSMFro rams

OWC Wind Non-Firm

OWC Wind Finn

0 OWC Geothermal

W OWCCo nl

C OWCCo en2

OWC Combined C de

OWCBrid erTransL

OWCHtr/OWCTranL

OWCKm Ie cleCT

OWCPum Stora

Total

DSMFro rams

Utah Wind Non-fu-m

Utah Wnd Firm

Utah Geothermal

Utah C en 1

U Utah Co en 2

T Utah Combined C de

A UtahGadsb Re ower

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal 523. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim leC cleCT

Utah Corn ressedAlr

Utah Pum d Stora

Total

DSMPro rams

W W oWind Non-firm

Y W Wind Firm

0 W CombinEdC cle

M W IGCCW odak2

I W oIGCCCT

N W PCW odak2

G W o Coal $6.70/Ton

W Sim 1c C cleCT

Total

DSMPro rams

T Renewable

0 C ration

T Combined C deCT

A Coal&IGCC

L Transmission

Sim Ie C cleCT

Pum dStora e

Total

1996

14.1

1997

15.4

1998

16.1

1999

16.4

2p00

16.8

zaa

17.1

2QQ2

16.9

2003

17.1

150.4

2005

33.4

150.4

62.6

2Q08

49.6

276J

2011

46.1

2015

56.5

517.7 384.2

14.1

11.4

15.4

12.5

16.1

14.3

16.4

14.4

16.8

14.5

17.1

145

16.9

14.3

167.S

14.4

246.4

28.4

325.9

43.0

563.8

40,8

219,5

440.7

51.0

175.3

13.4 1686 40.7

11.4

4.5

12.5

45

14.3

4.6

14.4

52

14.5

53

U.5

53

27.7

53

-t82.<

5.3

69.1

10.4

43.0

15.9

260.3

15.0

2263

18.7

4.5

30.0

4.5

32.4

4.6

35,0

S3,

36.0

5.3

36.6

5J

36.9

30.0 32.4 35.0 36.0

Annual Suinmpr P»ak Caparity (MW
S NaUve Load

Y Finn Sales

S DSM Programs

T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Suinmer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM)(%)

7^69 7^16

1,785 1^00

(30) (62)
9/124 9,154

7,457 7^23

1,900 1^75

(97) (133)
9^60 9^65

7JS60

1^90

(170)
9,580

36.9

7,995

1,795

(207)
9^83

9^41

809

9,983

758

10. 146 10, 170 10, 185 lO^tU

658 638 632 607

5.3

36.5

13.4

49.9

8^07
1,795

(243)
9,759

10^08

600

13

109

53

36S

150.4

168.0

355.2

8413

1795

(280)
9,928

10.4

72.2

213.0

40.7

325.9

15.9

1085

2763

15.0

101.9

737^

18.7

126.2

559.5

384.8 839.1

Total

315^

0.0

0.0

0.0

300.8

1240.8

0.0

0.0

0.0

0,0

0.0

1857.1

273.5

0.0

0.0

0.0

0.0

394.8

0.0

222.1

0.0

0.0

0,0

0.0

0.0

0.0

0.0

0.0

890.4

100.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

100.0

689.0

0.0

1936.4

222.1

0.0

0.0

0.0

0.0

2847.5

8^07 9^73

1,485 1.177

(352) (461)
9,940 10/189

10^07 10,123 10^14
579 424 424

332 586 862

10^)34 10^82

1,102 927

(563) (689)
10^73 11^20

9^69 9^44

374 341
1^99 2,159

10^50 10, 741 10.804 10^08 10^17 10,808 111,930 lUU M,U2 1WH 11.142 11343

1^26

13.6

1. 5S7

173

1^44

16.7

1^43

15.4

1^37

12.9

1^25

11S

1,171

12.0

1,190

12J3

1,192

12.0

1^10

12.0

1^68

12.0

1^23

12.0
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PadKCoip RAMPP-4 Case*

Med Load - Med Gas

Incremental Winter Capacity (MW) of Resource Additions

D5M Pro rams

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothemial

W OWC Co nl

C OWCCo n2

OWC Combined C de

OWCBrid erTransL

OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Pro rams

Utah Wind Non.finn

Utah Wind Firm

Utah Geothennal

UtahCogenl

U Utah Co en 2

T Utah Combined C de

A UtahGadsb Re ower

H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C deCT

Utah Corn ressed Air

Utah Pum d Stora

Total

DSM Pro rams

W o Wind Non-firm

W o Wind Finn

W o Combined C de

W oIGCCW odak2

W oIGCCCT

W oPCW odak2

W o Coal $6.70/Ton

W oSim leC cleCT

Total

DSMPro rams

Renewable

Co eneration

Combined C cleCT

Coal & IGCC

Transmission

Sim Ie C cleCT

Pum Stora e

Total

51-3

15.0 187.2 45.3

13.8

4.0

15.3

4.1

17.4

4.1

17.5

4.8

17.7

4.9 4.9

4.0

35,8

4.1

40.7

4.1

44.1 45.6 46,8

4.9

46.8 46. 7 47.1

9.7

92.4 137.7

160.0 226.6 293.9

15.0 187, 2 453

126.9 155.2

784. 3 595.2

35.8 40.7 44.1

Annual Winter Fuk Capacily (MW)
Native Load

Firm Sales

D5M Programs

Total Requirements

s

Y

s

T

E

M Existing Generation
Firm Purchases

L New Resources

& Summer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7^69 7, 631 7736

1,463 1,463 1,463

(36 ( 121

8, 996 9, 018 9^178

9,385 10,025 10,190

963 825 830

45.6

7^94 8/185

1^63 1313

166 213

9,091 9,185

46.8

8. 279

1^13

260

9^32

61.7

8A7&

1JI3
(30

9^85

364.3 431.6

8^94

1^13

354)

9^53

9,104 9,732

995 737

446 584)

9,653 9^85

10^17 10^27 10^44 10^51 10^54 10,162 10,047
824 799 774 769 761 319 269

15 362 634 928

750.4

10344 llflSS

612 437

1 (866

10^45 10^56

9JS93 9JB69

269 269

1^12 2,30S

865.6

0.0

2060.0

2475

0.0

0.0

0.0

0.0

3173.3

10,348 10,850 11,020 11,041 11^126 1UU 11,035 »f7t 11,115 IU44 1U74 12^45

1^52

15.0

1^33

203

1,942

21.4

1,950

215

1^41

20.0

1, 686

18.1

1^50

163

1,724

17.9

1,462

15.1

1^58

13.7

1^28

15.9

1^89

16.8
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FadfiCorp RAMFP-4 Case # 1

Med Load - Med Gas

DSMPro rams

OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermal

W OWC Co en 1

C OWCCo en 2

OWC Combined C de

OWCBrid ecTransL

OWCHtr/OWCTranL

OWC Sim Ie C de CT

OWCFum Stora

Total

DSMPro rams

Utah Wnd Non-firm

Utah Wind Firm

Utah Geothermat

Utah Co en 1

U Utah Co W 2

T Utah Combined C de

A UtahGadsb Re ower

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Corn ressed^r

Utah Fum dStora e

Total

DSMPro rams

W W Wind Non-firm

Y W o Wind Finn

0 W Combined C cle

M W IGCCW odak2

i woiccccr

N W oFCW odak2

G W Coal $6.7t)/Ton

W oSlm leC cleCT

Total

DSMFro rams

T Renewable

0 Co ne ration

T Combined C cleCT

A CoaI&IGCC

L Transmission

Sim Ie C cleCT

Pum d Stora e

Total

Cumulative Annual Energy (MWa)

1226

9.0

13SZ 1222

18.8 29.1

1S22 2CQC 2ffltl 2202 ZQSS 20ilS

39.6 50.4 61.4 72.4 83.5 1055

148.9 297.9

62.0

2CQS

137.6

297.9

335.4

zini

167.7

2Q1£

2043

297.9 297.9

8183 1,100.7

8.1

18.8

16.9

29.1

273

39.6

37.7

S0.4 61.4 72.4 232.4 465.1 770. 8 1^84. 0 1,603.4

48.3 58.8 69. 2 79.7 100.3 131.7 161. 5 199.0

2123 367.2

112 141.9 182.8 1BUS 155.9 114.3

3,3

16.9

6.7

27.3

10.1

37.7

14^

48.3

183

5BL8

22-4

80.4 2215 283.1 320.4

26. 5 30. 6 38.7 51.0

529.8 680.5

62.7 77.4

3.3

205

&7

42.4

30.1

665

UJ2

91.5

18.3

117,0

22A

142.5

26.S

168.1

11.2

90A

193.7

148.9

141.9

38.7

244.2

359.9

182.8

5U)

320.2

62.7

392.0

7SA

481.1

633^ 1^28. 6 1,765.8

188.8 355. 9 1143

20.5 42.4 66.5 n-s 117.0 142^ 179.3 484.5 786.8 1,142^ 1,876.5 2.3613,

NativeLoad ^V\n("5A^. '5^16.9. 5,4843
Pum Slora e/Feak Rehim v310, 6 . 310. 1 309.8

Finn Sales " 1, 605^8 <. 1^22. 6 1372^

Nun-Finn Sales c 502.4 756. 9 791.2

DSMFro ams (205) (42. 4) (66.5

Total Requirements 7^12. 6 8/»64. 2 8,090.9

Exislin Generation

Finn Furehases

Nun-Firm Purchases

New Resources

Total Resources

7,161.2

1 557.0

I'In 9"

7JS163 7^785

503. 7 472.9

44. 2 395

Sf952 5^47.9 5^70.1
307^ 307. 0 307.0

1^33.6 1^14.6 1,489.9
762. 1 709. 0 6BOJ

(91^) (117.0) 1425
8, 106. 5 8, 1615 8^04.6

7^03. 8 7, 658. 1 7A95.S

464. 7 454. 1 4455

38. 1 493 63.4

7^12. 6 8/)64. 2 6,090. 9 8, 106. 6 8, 1615 8^04.6

6fll2A 6,1 8A 6/t62. 6 6.932.0 7350. 6 7^832S
307. 0 3Q7J) 305. 0 305. 0 305. 0 306.0

t,4S9.9 l^S4.7 1^65-5 1^92.9 1^37. 1 S2B.4
601. 7 767. 9 921^ 946. 1 1,145. 4 1^44.1

168. 1) (193. 7) (244. 2 320J) 392. 0} (481. 1)
8^43.2 8^043 8,7105 8,955^ 9,446.1 9,728.6

7.7203 7.747.9 776S.O 7^39A 7^83,0 7^89.9
W.J3 439.1 3995 381.7 378.6 3585
695 26. 4 12.4

-11.2 290A 542. 6 822.0 1,484. 4 1^80.1

8^435 8^043 8,710. 2 8,955. 8 9,446. 1 9^28.5

^ bi Page 21 11/3/9E <1:35 AM



PadfiCorp RAMPP-4

Med Load - Med Gas

Case* 1

i-d
(U

OQ
ft)

rs?
Ni

50-year
NPV

at 8. 6%

SM>

42,560

42, 990

50-year
Annual

Growth

Rate

(%)

Financial Model Output for 1996-2015 (including end effects to 2045)

0.52

3. 28

-0.02

2.74
-0. 54

3. 28

-0. 02

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net ElecWc Plant ((M)

Net Conservation Assets ($M)

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

R-al

CostinmiUs/kWh

Average Customer Bill ($)

Total Resource Cost
DSR Customer Cost ($M)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

2. 60

-0.67

Notes:

1) $M = millions of dollars

base^ase. XLS Financial

Nominal

Real
Cost in mills/kWh

^ssimmimiasizaaisaisasaimimzais
5, 724

20

5,704
5, 155

1^26

8, 078

46

Wll
2^12

49.0

49.0

1,668
1, 668

0.8
0.1

3.9

wu
2^16

48.9
48.9

5, 727

42

5,685
5, 164

W39

8^74

93

2,198
2,127

48.6

47.0

1,641
1^88

1.7

0.3

82

iwe,
2,136

48.4
46.9

5,794
66

5, 728

5.215

1^57

8,459

144

2^36
2,096

48.9

45.8

1^48
1^44

2.6

0.6

13.0

2^50
2,109

48.6

45.5

5,905
91

5^14

5,315

1J80

8,662

180

2^27

2, 111

50.0
45.3

1,687

U30

5.0

1.1

16.1

2344

2,127

49,6

45.0

6,058
116

5,942
5,417

1/105

8^55

213

2,424

2, 129

51.1
44.9

1,725
1,515

7.2
1.9

19.4

2,446

2, 148

6,180
U2

6,038
5^23

1^28

9, 246

246

2^47
2, 166

52.7

44.8

1,784
1516

9.0
2.8

WO
168

6,155
5,631

1,452

9,710

276

2,638
2,171

535
44.0

U17
1,496

107

3.9

6. 478

193

6^85
5,740

1,476

10,057

305

2. 670

2,127

53.1
42.3

1MS
1,441

11.9
5.2

6, 773

245

6^28
5, 909

1525

10, 661

356

2,943
2, 197

56.9

425

1,931
1,441

122
7.8

22.7 26.1 29.7 37.1

W73
2, 187

2^68

2,196
2,704
2,155

2, 988

2^31

7^42
322

6,920
6,151

1^99

11, 630

412

3376
2^87

62.7

42.4

2,111
1,430

7.1
10.8

48.9

3,436
2J27

2) General InHation Rate is 3. 30% annually
3) 50-year Real Levelized

UtUity Cost in miUs/kWh ==

50.5 52.0 52.7 52.2 55.6 60.9
44.4 44. 2 43. 3 41. 6 Us 41.2

4) 50-year Real LeveUzed
42.55 Total Resource Cost in mills/kWh

7,661 8.U2
393 487

7^68 7,655
6,476 6^29

1,667 1,712

13^90 15,178

440 485

3^88 4^31
2^89 2^45

68. 5 78.0

42.1 42.1

2^32 2,647
1,433 1,428

-3.3 -28.3
11.4 11.4

575 60.6

3,957 4. 603

2,431 2,484

66. 1 74.3
40.6 40.1

41. 07

11/3/95 11:35 AM



PacifiCoq? RAMPP-4 Case #

Med Load - Med Gas

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1999 2001 2002 2003 2005 2008 2011 201S

ITt
u

00

 

M
t^

S stem Ener

GWh

MWa

49, 971

5, 704

49, 798

5,685

50,173

5,728

50, 903

5,811

52,016

5,938

52,862

6,034

53,888

6,152

55,027

6,282

57,146

6^23

60,591

6,917

67,067

7,656

66,753

7,620

Total Annual Emissions 1000 Tons

0. 14% C02 51,948 51,960 52, 126 52, 588 53^18 53, 764 54, 255 54, 617 55, 617 57, 470 59, 181 53, 321

0.21% NOx 121.1 121.5 121.9 122.4 123.2 123.6 126.6 126.0 126.2 126.6 126.8 126.1

0.25% TSP 10.9 10.9 10.9 11.0 11. 1 11. 1 11. 1 11. 1 11.2 11.3 11.3 11.4

Annual S stem Emission Rates Pounds/MWh

-1.38% C02 2,079 2,087 2,078 2,066 2,050 2,034 2,014 1,985 1,946 1,897 1,765 1,598

-1. 31% NOx 4. 85 4. 88 4. 86 4.81 4.74 4. 67 4. 70 4.58 4.42 4. 18 3.78 3. 78

-1.27% TSP 0.43 0.44 0.44 0.43 0.43 0.42 0.41 0.41 0.39 0.37 034 0.34

m" sio Rates as

C02

NOx
TSP

t f 19 Base

100 100.37 99.94 99.38 98.60 97.84 96.85 95.48 93.62 91.24 84.88 76.84

100 100.68 100.25 99.19 97.74 96.42 96.89 94.48 91.12 86.20 77.98 77.91

100 100.51 100. 15 99.20 97.74 96.58 95.06 93. 18 90.14 85.63 77.67 78.44

20 Year Emissions 1000 Tons

C02

NOx
TSP

A^eraee Total

55, 189 1,103,773

125.2 2,504

11. 2 224

Ifh base. case. XLS 11/14/95 7:39 AM
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PacifiCorp RAMPP-4 Case (f

Med Load - Med Gas

with No Summer Season

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Guotlieriiwl

W OWC Cogen 1
C OWC Cogen 2

OWC Combined Cycle

OWC Briciger Trans L
OWC Htr/OWC Tran L

OWC Simpje Cycle CT
OWCPum Stora

Total

DSM Programs

Utah Wind Non-firm

UtnliWind Firm

Uhh Gt-o thermal

Ut.ili Cogen 1

U Utnh Cogen2
T Ut. ih Combined Cycle

A Utah Gadsby Repowec
H Utah IGCC Hunter 4

ULihIGCCCT

Utah PC Hunter 4

Ut.iliCo.ilS23.25/Toii

ULiliCual^27,00/To»

Utah Simple Cycle CT
Utiih Compressed Air

Utah Pum rd Stora e

Total

DSM Programs

VV Wyo Wind Nun-firm
Y Wya Wind Firm
0 Wyo Coinbined Cycle

M WyoIGCCWyociak2
I Wyo IGCC CT
N Wyo PC Wyodak 2
C Wyo Coal $6.70/Ton

WvaSim 1c Cycle CT

Total

DSM Programs
T Renewable

0 CogL'ne ration

T CnmLi'ined Cycle CT
A Cn,il & IGCC

L Transmission

SimpicC^deCT
Puin ed Stora e

Total

1226

16.5

13SL 12SS

20.6 23.7

12§2

25.2

2000

27.0

2201

28.4

2M2

30.1

2003

31.6

ZQQ2

65.9 107.0

2QU

112.9

2015 Total

158.1 647.0

0.0

0.0

104.4 215.6

168.6 503.3

16.5 20.6

9.3 10.2 133 13.4

27.0

15.2

28.4

15.0

30.1

14.&

31.6 170.3 491.2

15.6 33.1 50.1

616.2

0.0

320.0

228-3 900.2

0.0

0.0

0.0

0.0

0.0

386. 4 1867.2

46.5 58.3 294.8

0.0

0.0

0.0

0.0

164.0

162,2 66.4

164.0

0.0

218.6

0.0

0.0

0.0

0.0

0.0

9. 3 10. 2 13. 3 13. 4 15. 2 15. 0 14. 8 177. 8 99. 5 50.1

1.8 1.9 1.9 2.4 3.7

46.5 222.3

1.8 1.9 1.9 2A 3.7 3.9 4.7 4.7 10.7 16.6
0.0

88.7

27.6 32.7 38.9 41.0 45.9 47.3 49.6 51.9 109.7 173.7 175.4 236.8

162.2

104.4 384.2

66.4

503.3

1030.S

0.0

392. 3 1334.2

228.6

32.7 38.9

Annual Winter Peak Capflcity (MWj
Native Load

Firm Sales

DSM Fiogiams

Total Requirements

s

Y

s

T

E

M Existing Generation
I-'irm Purchases

L Nt'v\' lirsoLirces

& Siiiniiicr Purch iG/Yesr

R Tot.il Resources

liL'sen'fs

Resen'e Margin (RM) [%)

7^69 7,631

1,463 1,463

,
(»)_  0)_

9, 004 9, 034

9^85 10,025

7/894

1^63

7,736

1,463

_(")_
9, -tOO 9,117

45.9

8,085

1^13

(140) (186)

9^12

6^79

1^13

CQ3)
9,359

8,478

1^13

(283)_

8,694

1/313

^(335)
9,508 9,672

557.9

9,104 9,732

995 737

445) (618)

9,654 9,851

678. 7 629.1

10^44 11,085

612 437

(794) (1, 031)

10,162 10,492

0.0

o.c

0.0

0.0

2643.3

963 825
10, 190 10^17 10, 227 10^244 10^51 10, 255 10, 161

830 824 799 774 769 761

162

10,047

319 269

333 717

9,892 9,869

269 269

1,221 1,613

10,348 10,B50 l-l,ft20 11,041 11,026 11,018 11,020 11,178 10,813 11,033 11,382 11,751

1,344

14.9

1,816

20.1

1,920

21.1

-1,924

21.1

1^14

19.7

1,659

17.7
1^12

15.9

1^06

15.6

1,159

12.0

1, 183

12.0

1,219 1,259

12.0 12.0

Page 26
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'acifiCorp RAMPP-4 Case* 4

Med Load - Med Gas
with No Summer Season

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Gtiotliermal

W OWC Cogeii 1

C OWCCagenZ

OWC Combintid Cycle

OWCBridgerTransL

OWCHtr/OWCTranL

OWC Simple Cycle CT
OWC Pump Storage

Total

DSM Programs

Utah Wind Non-firm

Utah Wind Firm

Utoh Ceotliermo!

Utah Cogcn 1

U Utah Cogen 2

T Ut.-i)i CoiTibiiied Cyc[e
A Utah Gadsby Repowec

H Utah IGCC Hunter 4

Ut-il-i IGCC CT

Utah PC Hiinter 4

[JtfliiCanlS23.25/Ton

Utah Coal S27.QO/Ton

Utah Simpld Cyc\e CT
Utah Compressed Aic
Utiih Furnped Storage

Total

DSM Programs

W Wyv Wiiid No^-firm

Y Wyo Wind Firm
0 Wyo Combined Cycle

M Wyo 1GCC Wyodak 2

1 Wvo IGCC CT

N WyuPCWyod, ik2

C WyuCiifll S6. 7D/Tcui

Wyu Simple Cycle CT
Total

DSM l'lnii:rams

T Jit*newab)<?

0 Cogt'neri itlon

T Combined Cycle CT_
A Coal & IGCC

L Trails missio 11

Simple Cycle CT
Pum edSlora e

Totnl

S Native Load

1996

6.6

122Z

14.0

122S

22,8

1222

31.9

zofia

41.3

2QBI 22SS

50.9 61.4

2QQi

72.1

2Qfl5

93.5

2008

125.9

2QU

156,9

2C15

196,5

$7.2 297.9

156.9

297,9

625.2

297.9

829.2

6.6

4.8

14.0

9.8

22.8

16.6

31.9

23.4

41.3

31.9

50.9

403

61.4

48.7

72.1 190.6 580.6 1,079.9 1,323.6

57.5 77.5 107.9 136,9 173.7

152.6

121.7 171.9 \77& 1S0.2 185.3

4.8

1.6

9.B

33

1G.6

4.9

23.4

6.9

31.9

10.0

40.3

13.2

48.7 179.3 249.4

16.8 20.4 28.8

2B5.7

41.7

317. 0 511.6

54. 2 70.1

1.6

13.0

3J

27.1

4.9

44.3

6.9

62.1

10.0

83.2

13^

104.5

36.8

126.9

20.4

150.0

28.8

^99.8

121-7

97.2

171.9

41.7

275.5

454.7

177S

34.2

347.9

70.1

440.3

923. 0 1^79.7

180.2 185.3

44.3 62.1 104.5 126.9 468.9 W8. 0 1,451. 1 1, 905.3

5,414. 1 5,416. 9 5,484. 3 5^95. 2 5,747. 9 5^70. 1 6,012. 8 6,168.4 6,462. 6 6,932.0

309.S 307. 2 307. 0 307.0 307, 0 337.0 305. 0 306.0Y Pump StoraEe/Peak Retunt 310. 6 _ 310,2
S Firm Sales 1, 605. 8 1,622. 6 1^72. 2 1^33. 6 1^14. 6 1,489. 9 1, 489. 9 1,434. 7 1,265. 5 1/192.9

T Nun-Finn Sales 517. 2 753. 1 786. 1 754. 3 677. 8 654. 0 573. 3 614.6 690. 6 7 3JS

E DSM rmgratns 02, 9)

M Tutnl Requireinents

(27. ^ (44. 3) (62. 1) (83. 2) (1045) (126. 9) (150. 0) (199. 8) (2755)

7,834. 9 8,075. 8 8,108. 1 8,128. 1 8,164. 1 8^16. 5 8,256. 0 8^94.7 8324. 1 8^18.2

Existing Geiieratiun
L Finn Purchases

& Non-Finit Purchitscs

R New Resources

Toi.il Resources

7,161. 6 7^18. 0 7^87. 5 7^12. 1 7, 667. 0 7,702. 9 7716, 7 7,771. 2 7^09. 1 7,764.4

557. 0 5C3. 7 472. 9 464, 7 454. 1 445. 5 442. 3 439. 1 399. 5 381.7

116.3 54.0 47.7 51.4 43.0 68.0 97.1 62.6 46.4 39.5

121.7 269. 1 632.5

7^34. 9 8^)75. 8 8, 108. 1 8, 128. 2 8, 164. 1 8^16. 5 6^56. 0 8394.. 6 8^24. 1 8, 818.2

7^50. 6 7^32.2

305. 0 305.0

1^)37, 1 828.4

825. 5 966.8

(347. 9) (440. 3)

9,170.3 9,492.1

7^63. 9 7,637.4

37S. 6 358.5

24. 7 31.2

1,103. 2 1,465.0

9, 170.3 9,492J
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PacifiCoip RAMTP-4 Case* 4

T)

 

00
(D

N)
00

50-year
NPV

at 8.6%

aa

50-year
Annual

Growth

Rate

BU

Med Load - Med Gas

with No Summer Season

Financial Model Output for 1996-2015 (including end effects to 2045)

42,284

42, 610

0. 54

3. 28

-0. 02

2.72

-0. 56

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customera (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

3. 27

-0,03

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Cuatomei Cost ($M»

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nommal Total Resource Cost ($M)
Real

2.60

-0. 68

Notes:

1) SM = millions of dollars

Nominal

Real

Cost in mills/kWh

M86

5, 724

13

5, 711

5, 161

1,326

8, 062

29

2, 213

2^13

49.0

49.0

1, 669

1,669

0.0

0.0

2.3

2, 216

2,216

48.9

48.9

5,727

27

5,700

5, 178

1, 339

8, 240

59

2, 199

2, 129

48.5

46.9

1, 642

1, 590

0.2
0.0

4.8

2,204

2, 134

48.4

46.8

122S

5,794
44

5, 750

5,245

1, 357

8,412

97

2, 238

2,098

48.7

45.7

1, 649

-1M6

0.6
0.1

8.2

2.247

2,105

48.5

45,5

1999

5, 905

62

5, 843

5, 342

1, 380

8, 607

126

2, 329

2, 113

49.8

45.2

1, 688

-1^31

1.8

0.3

10.5

2, 340

2, 123

49.5

44.9

200&

6, 058

83

5, 975

5, 448

1, 405

8,777

157

2. 427

2, 131

50.9

44.7

1, 727

1, 517

3.3
0.6

13.3

2, 441

2, 143

50.4

44.3

2091

6, 180

104

6, 076

5, 55S

1, 428

9, 038

2551
2, 169

52.4

44.5

1, 786

1, 518

4.3

1.1

16.1

2,568

2, 183

51.9
44.1

ZOQZ

6, 323

126

6,197
5, 6&9

1,452

9, 336

217

2, 636

2,169

53.1
43.7

1,816
1, 494

5.3
1.7

19.1

2,657
2, 187

52.4
43.2

2a°i

6,478
149

6, 330

5.782

2005

6, 773

196

6,577
5, 954

1,476 1^25

9,634 10499

246 302

2.685
2, 139

53.0

t2.2

1, 819

1, 449

5.7

2.3

22.2

2, 709

2,159

52.3

41.6

2,919

2,179

56.0
41.8

1, 914

1, 429

4.7

3.3

29.0

2, 951

2,203

54.9
41.0

2008

7, 242

269

6,973

6, 199

1, 599

11, 441

374

3,339

2, 262

61,5

41.7

2, 089

1,415

-2,0

3.8

40.4

3, 384

2, 292

59,9

40.6

son

7, 661

337

7,323
6, 527

1,667

12,737

421

3, 890

2,390

68.0

41.8

2,333
1/434

-14.8
3.8

50.2

3, 944

2, 424

65.9

40.5

Z015

8, 142

428

7. 715

6,684

1, 712

14, 398

478

4,470

2,412

76.3

41.2

2, 611

1,409

-42,7

3.8

57.1

4^31
2,445

73,1

39.4

2) General Inflation Rate is 3. 30% anniiallv

3) 50-year Real Levelized

Utility Cost in mills/kWh =
4) 50-year Real Levelized

41. 98 Total Resource Cost in mills/kWh = 40.70

Ijh no. summer. XLS Financi; 9/18/9E 6:38 PM



PacifiCorp RAMPP-4

Med Load - Med Gas
with No Summer Season

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1999 2000 2001 2002 2003

Case #

2005 2008 2011 2015

T)
B

00
ft)

Ni
^0

0.30%

0.24%

0.26%

System Enerev

GWh

MWa

50,036

5,712

49,932

5,700

50^68

5,750

Total Annual Emissions 1000 Tons

C02 51,979 52,029 52,231

NOx 121.2 121.6 122.0
TSP 10. 9 10. 9 10.9

Annuals stem Emission Rates Pounds/MWh
-1.22% C02 2,078 2,084 2,074
-1.28% NOx 4.84 4.87 4.84
-1.26% TSP 0.43 0.44 0.43

miss'on ate as ere nt of 99 Base
CQ2 100 100. 30 99. 82

NQx 100 100.56 100. 03

TSP 100 100.41 99.96

20YearEmissi ns 00

C02

NOx

TSP

ns

51, 161

5,840

52,726

122.5

11.0

2,061

4.79
0.43

99.21

98.88

98.91

52, 312

5,972

53,488

123.4

11.1

2,045

4.72

0.42

98.42

97.42

97.45

Lveraee Total

55^77 1, 111, 536

125.5 2,510

11.2 224

53, 196

6,073

53,944

123.7

11.1

2,028

4.65

0.42

97.62

96. 03

96.21

54,249

6,193

54,426

126.6

11.1

2,007

4.67

0.41

96.58

96.41

94.58

55,410

6,325

54,857

126.3

11.2

1,980

4.56

0.40

95.30

94.17

92.80

57,534

6^68

55,858

126.5

11.2

1,942

4.40

0.39

93.46

90.84

89.81

60,983

6,962

57,726

126.9

11.3

1,893

4.16

0.37

91.12

85.97

85.41

67, 425

7,697

59,468

127.3

11.4

1,764

3.77

0.34

84.90

77.95

77.60

66, 849

7,631

54,986

126.7

11.4

1,645

3.79

0.34

79. 18

78.29

78.58

11/14/95 7:43 AM

Ijh no. summer. XLS
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PacifiCorp RAMPP-4 Case*

Med Load - Med Gas

with No Turbine Upgrades

Incremental Summer Capacity (MW) of Resource Additions

DSM Program^
OWC Wind Noit-Firm

OWC Wind Firm

0 OWC Geothermal

W OWCC^en I
C PWC Cog  2

OWC Combined C de

Gw^ Bridger Transit
OWCHt^/OWCTranL

OWC Sim Ie C cleCT

QWCPum Stora e

Total

isa

14.1

1997 13@8

15.6 16.1

las

165

2QBQ

16.S

2001

17.1

2!I!12

17.0

2IB3

17.1

150.4

56.9

2QSS

33.4

150.4

72.9

2QQS

49.7

275.2

2011 2015

46. 0 56.3

478.8 357.0

14.1 15A

DSMProgT flms 
_ 

12.1 13.9

Utah Wind Noii-firm

Utah Wind Firm

Utah Geotherma!

Utah Cogen 1 _

U UtflhCogeii2

T Ut,ih Combined Cycle
A Utah Cadsby Repoww
H Utah IGCC Hunter 4

Utnh 1GCC CT

Utah PC Hunter 4

Utali Coal 323. 25/Ton

Utah Coal $27. 00/Ton

UtahSimpleC cleCT
U ta h Corn pressed Air
Utah Pum ed Stora e

Total 12.1 13.9

14.3 14.7 14.8

17.1

14.8

17.0

14.G

224. 4 256.7

14.8 28.9

324.9

44.0

524.8 413.5

41.8 52.0

36.7

257. 4 137.4

99.7 168.0 29.6 _1».»L (0.0)  0)

14-3 14.B 114.3

DSM Pro^rams^__ 4.5
Wyo Wind Non-firm

Wyo Wind Firm

5.1 5.2 S3 5.3

182.8

5.3

58.5 299.2

10,5 \5JS 15.0

27.2

2533

18.7

w

Y

0 Wyo Combined Cyc]e_
M Wy« IGCC Wyodak 2
1 Wyo 1CCC CT
N WyoFCWyodakl
G Wyo Coal $6.7Q/Ton

W o Sim !eC deCT

Total 4.5 5.1 5.2

Tat^l

315.9

0.0

0.0

0.0

.300.8

1240.8

0.0

0.0

0.0

0.0

0.0

18S7.5

280.7

0.0

0.0

0.0

36.7

394.8

0.0

297.3

0.0

0.0

0.0

0,0

0.0

0.0

0.0

27.2

1036.7

101.2

0.0

0.0

0.0

0.0

0.0

5.3 5.3 10.5 15.8 15.0 18.7

0.0

0,0

0.0

101.2

DSM Programs
T Renewabje

0 Cogeneratioii

T Combiited Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Piini d Stora ..e

Total

3C.7 34,6 35.6 36.4 36.9 37.2 36,9 37.2 72.8 109.5

207. 3 223. 3 275.2

99. 7 168. 0 29. 6 (0. 0)

30.7 34.6 35.6 M4 36.9 37^ 136.6 41Z.5 325.7 3&4.7

Annual Summer Peak Capacity (MWt
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements

7,269

1,785

(31)
9,023

7^16

1,900

(ffi)
9,151

7,457

1,900

(101)
9,256

7^23

1375

(137)
9,361

7,860

1^90

(174)

7,995

1,795

(211)
9,576 9^79

8^07

1,795

(248)
9,754

8,413

1,795

(2»)
9.923

8, 807 9^73

1,485 1,177

(358) (468)
9,934 10^)82

1G2. 8 127. 2 697.8

0.0

736, 2 531. 1 1973.1

(0.0) (0.0) 297.3
0.0

0.0

0.0

27.2 27.2

B39.0 68S.5 2995.4

10,034 10^82

1,102 927

(571) (698)

10,565 11^)11

M Existing Generation _ 9,441 9382 10^)37 10^39 10, 046
Firm Purchases 809 756 658 638 632

L New Resources

& Suauiwr Purch $6/Yeai 48

R Total Resources

10^)52

607

69

10, 059

600

100

10, 059

579

475

166

9,974 9^65

424 424

728 1,003

9,720 9^94

374 341

1,739 2^98

10,250 10^40 10,695 10,677 10,726 10,728 10,924 11,113 11,126 11,292 11,833 12^33

Reserves ],227 1,489 1/439 1^16 1/150

Reserve Margin (RM) (%) 13.6 16.3 15.5 14.1 12.0

U49

12.0

1,171

12.0

1,190

12A

1.192

12.0

1^10

12.0

1,268

12,0

1.121

12.0
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PacifiCorp RAMPP-4 Case #

Med Load - Med Gas

with No Turbine Upgrades

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

OWCCogsnl

OWC Co en 2

OWC Combined C de

OWC Bndger Trans L

OWCHtr/OWCTranL

OWC Sim Ie C deCT

OWCPum Stora e

Total

DSM Programs

1226 1S22

18.0 21.7

12SS

22.9

1999 200Q

23.4 24.3

2!B1

24.7

2002

24.6

ZQfil

25.0

160.0

60.5

laas

48,8

160.0

77.6

71.6

292,8

2211

65.4

2212 Total

79.2

509. 3 379,8

449.8

0.0

0.0

0.0

320.0

1320.0

Q.Q

0.0

0.0

0.0

18.0

14.4

21.7

16.6 17.4 17.8

24.7

17.8

24, 6 245.5

17. 7 17.6

286.4

34.7 52.2 48.7 60.3

0.0

2089.8

333.2
Utah Wind Non-firm

UtaliWind Firm

Utah Geo thermal

Utah Coger^l
U Utah Cogent
T Utah Combined Cycle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Toii

Utah Coal iE27.00/Ton

Utah Simple Cycle CT

0.0

111.1 187.2 33.0 _(0.0)

273.8

(0. 0)

UtaliCompressedAir
Utah Fiirn ed Stora e

Total 14.4 16.6 17.8

DSM Programs

W Wyo Wind Non.firm
Y Wyo Winc)_Firm

4.0 4.7 4.8 4.8 4.9

128.8

4.9

204.8

4.9

67.7

9.7

0.0

0.0

39.0 39.0

146. 2 420.0

0.0

(0. 1) 331,2

0.0

0.0

0.0

0.0

0.0

0.0

Q.O

27.2

11S0.6

14.7 13.6

27.2

272.6

16.9

0 Wyo Combined Cycle
M wy°-IGCC_wyod'lti: 2
I WyoIGCCCT
N Wyo PC W^odak 2_
G Wyo Coal $6. 70/Ton

W n Sim IcCvcleCT

Total 4.0

92.7

0.0

0.0

0.0

0.0

0.0

0.0

DSM Programs
T Renewable

0 Cage ne ration

T Combined Cycle CT
A Ccial&tGCC

L Transmission

Simple Cycle CT
Pum ct Stora e

Total

36.4 43.0 45.1 46.0

4.8

47.1 47.4

4.9

47.2

4.9 9.7

47.5 93.2

220.5 237.6

138.7

13,6

127.7

0.0

0.0

16.9 92.7

156.4

43.0

AnnuaLWJnter Peak Capacity (MW)
S Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation
Firm PurcLiases

L New Rcsciurces

& Summer Purch 56/Year

R Total Resources

Reserves

Reserve Margin (RM) <"/")

7/569 7,631

1,463 1,463

_pe (7»
8,996 9,015

9^85

45.1

7,736 7,894

1,463 1363

125) (171

9, 075 9, 087

158.3

1S7.2

455.2

33.0

363.8

8,085

1. 313

218)

9,180

8^279

1^13

(265

9,327

8,478 8,694 9,104

1^13 1313 995

312) (360) (453

9,479 9.647 9.646

963

9,925

825

10,082 10,087 10,089

830 824 799

10,095 10,102 10,106 10,012

774 769 761 319

Ill 519 789

292.S

(0.0)

431.5

9/732

737

(592

9^877

269

1,082

875.7

0.0

783. 1 565. 0 2099.0

(0. 0) (0. 1) 331.2

0.0

0.0

0.0

27, 2 27.2

910.8 748.5 3333.1

10^44 Il/)85

612 437

719) (676)

10^37 10,646

9,744 9,720

269 269

1^65 2,457

10,348 10,750 10,912 10,911 10,888 10,869 10.982 11,385 11.120 11,249 11,878 12,446

1^52

15.0

1,735

19.2

1,838

20.2

1^25

20.1

1,708

18.6

1342

16.5

1^03

15.9

1,738

18.0

1,474

15.3

1^72

13.9

1,642

16.0

1^00

16.9
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PaciBCorp RAMPP-4 Case* 5

Med Load - Med Gas

with No Turbine Upgrades

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Ficm

OWCWir. d Firm

0 OWC Geothennal

w . P^F-^?^. "!
C OWCCo^n3_

OWC Combined Cycle

°^ -?-^S?£^^>S L
OWC Htr/OWC Tran L

OWC Simple Cycle CT
OWC Pump Stora e

Total

DSMFrogcams^
Utah Wind Non-firm

Utah Wind Firm

Utah Geothennal

UtahCogea 1
U Utah Cogen_2
T Utah Combmed Cycle
A Utah Gads'Dy Repower
H UtahIGCCHuntec4

Utali 1GCC CT

Ut<thPCHLiiiter4

Utah CoAlS23.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT^
Utah Compf Msed Air

Utah Pumped Storage
Total

DSM Prograins

W WyoWir. d Non-firm

Y WyoWiiid Firm

0 Wya Combiiied Cycle
M Wyo IGCC Wyudak2^
1 Wyo IGCC CT
N WyuPCWyodak2
G WyiiCoal $6.70/To>-i

Wyu Simple Cycle CT
Total

DSM Programs
T Renewable

0 Cugeiwratiaii

T Combined Cycle CT
A Coal & IGCC

L Traiismission

1226

9.0

1SZ

19.0

isa

29.4

122S 2W.Q

40.0 50.9

2001 2Q32 2QQ2

62.0 73.0 S4^

148.9

56.3

2005 2QGS

105.9 138.3

2011 2Q15

168. 5 205.5

297.9

128.5

297.9

400.9

297.9 297,9

849. 1 1,123.4

9.0

8.5

19.0

18A

29.4

29.0

40.0

39.7

50.9

50.6

62JQ

61.4

73.0 239.4 S32.3 837.1 1,315.4 1,626^

72.1 8Z.9 104.1 136.4 167.3 205.9

363

252.7 374.5

83.3 214.3 242.5 254.5 207.9 156.0

8.5

3.3

18.6

7J

29,0

11.3

39.7

15.4

50.6

19.5

61.4

23.6

155.4

27.7

297.2

31.8

346.7

39,9

390.9

512

2.7

627.9 775.3

64.0 78.6

3.3

2C.8

73

4S.O

11.3

69.7

15.4

95.1

19.5

121.0

23.6

146.9

27.7

172.8

3-1.8

19SS

2C53

39.9

250.0

52.2

326.9

64.0

399.7

78.6

489.9

698. 8 1^99. 7 1^32.1

83.3 214. 3 242. 5 254^ 207. 9 156.0

426.4

242.5

Simple^y_cleCr^

20.8 45.0 69.7 95.1

2.7

146.9 2S6.2 618.4 918.9 1^80^ 2,007.3 2,480.7

PU.TI d Stora e

Total

S Native Load 5, 414. 1 5,416. 9 5,484. 3 5^95. 2 5,747. 9 5^70. 1 6, 012. 8 6, 168. 4 6, 462. 6 6,932.0

Y _Fump Storage/Feak Return 310.6 310^ 309^ 307^ 307.0 307.0 307.0 307.0 306.0 305.0
5 Finn Sales 1, 605, 8 1^22. 6 1372. 2 1^33. 6 ]^U. 6 1/489. 9 ], 4S9, 9 1,454. 7 1^65. 5 1/092.9

T Non-Flrm Sales 497.7 705.7 760.6 710.3 638.1 589.0 592.1 799.3 957.4 971^

(45. 0) (69. 7) (95. 1) (121. 0) (146. 9) (172. 8) (198. 8) (250. 0) (326. 9)E DSM Programs

M Total Requirements

Existing Geii era ti DM
L Finn Purchases

& Non-Finn Purchases

R New Resources

Total Resources

(20. 8)

7^07. 5 8, 010. 4 8,057. 1 8/151. 1 8,086. 6 8,109. 0 8, 228. 9 8^30. 6 8,740, 6 8, 974.1

7/161. 2 7,452. 8 7/532. 6 7^33. 7 7^80. 5 7^82. 4 7^29. 5 7^53. 9 7, 672. 2 7, 6375

454. 1 4455 442. 3 439. 1 399.5

52.0

557.0

89.3

503.7

53.9

472.9

51.6

464.7

52.7

4455

81.1

442.3

73.8

381.7

7^5Q. 6 7^3Z3.

305.0 .WSS

1,C37. 1 828.4

1,154. 4 1,244.7

(399. 7) (489. 9)

9, 447. 4 9^23.8

7,461. 2 7374.5

378. 6 358.5

18.0

4195

1.7

953283.3 4195 668.9

7,807. 5 8,010.4 8,057. 1 8/151. 1 8,086. 7 8,109. 0 8^28.9 8^30.6 8,740. 6 8,974.1

1,607. 6 1,990^

9,447. 4 9723.8
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PacifiCorp RAMPF-4

Tl
p

OQ
(D

u
4^-

50-year
NPV

at 8. 6%

(SM)

42,610

Case* 5

Med Load - Med Gas

with No Turbine Upgrades

50-year
Annual

Growth

Rate

ca

Financial Model Output for 1996-2015 (including end effects to 2045)

0. 52

3.27

-0.03

2.73

-0. 35

43,052 3. 27
-0.03

2. 59

-0. 68

Notes:

1) $M - millions of dollars

System toad (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWh
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal Cost in mills/kWh
Real

2) General InOation Rate is 3.307u annually

Ijh turbine. XLS Financial

1996 1997 1998 1399

47

49.0

49.0

0.9
0.1

4.0

2000 2Q01 2002 2D03 200' 2008

5,724 5,727 5,791 5,905 6,058 6,180 6,323 6.478 6,773 7.242
21 45 69 95 120 146 172 198 250 328

5, 703 5,682 5,725 5,811 5,938 6, 034 6, 151 6^80 6^22 6.914
5.154 5,161 5,221 5^)12 5,414 5^19 5,627 5,736 5,904 6.145

1,326 1,339 1,357 1,380 1,405 1,428 1,452 1,<76 1^25 U99

8,079 8,307 8,495 8,714 8.959 9,434 9.929 10,270 10,863 11.816

98 I51 "7 221 253 283 312 362 418

2,211 2,201 2.246 2.339 2.443 2,568 2.631 2,671 2,955 3.379
2,211 2. 130 2. 105 2,122 2, 145 2, 184 2,165 2,128 2,206 1.VS

48.7

47.1

49.1

46.0

1, 668 1, 643 1. 655

1,668 1^90 1^51

1.7

0.3

8.7

2.5

os

13.7

50.3

45,6

1, 695

1^38

5.1

1.1

16.9

51.5

45.2

53.1

45.2

53,4

43.9

53.2

42.4

57.1
42.7

62.8

42.5

1,738 1,798 1^12 1,809 1.938 2, 113
1.527 1^29 1,491 1,<41 1.447 1.431

7.4

1.9

20.2

9,4

2.9

23.6

11.0
4.0

27.0

12.3

5,4

30.6

12.7

8.1

38.1

7.7
11.3

50.0

2,216 2,210 2,260 2,357 2,465 2,595 2,662 2,707 3.001 3.440
2,216 2,139 2,118 2,138 2,164 2.206 2,190 2,156 2,241 2.330

48.9 48.5 48.8 49.8
4S.9 46.9 45.8 45.2

3) 50-year Real Level) ?:ed
Utility Cost in miIls/kWh =

50. 9 52.4 52,5 52.2 55. 9 60.9
4-1. 7 44.6 43.2 41.6 41.7 41.3

4) 50-year Real Levelized
42. 64 Total Resource Cost in mills/kWh

2011 2015

7, 661 8, 142

400 495

7,261 7,647
6,469 6, 621

1,667 1,712

13, 469 15, 375

444 490

3, 894 4^35

2, 393 2,447

68, 7 78.2

42. 2 42.2

2, 335 2, 649

1, 435 1, 430

-2.5 . 27.2

11.9 11.9

58. 8 61.4

3,965 4,608

2,436 2, 487

66. 2 74.4

40. 7 40.1

41.12
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PaufiCorp RAMFP-4 Case #

Med Load - Med Gas

with No Turbine Upgrades

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1929 2000 2001 2002 2003 ZQQ5 2008 2011 2015

S stem Ener

GWh

MWa

49,967

5,704

49,775

5,682

50,145

5,724

50,871

5,807

51,981

5,934

52,823

6,030

53,847

6,147

54,983

6,277

57,095

6, 5-ia

60, 532

6,910

67,020

7,651

66,721

7,617

nd
P

OQ
(D

(jj
Ln

0.00%

0.09%

0. 14%

Total Annual mis ions 1000 Tons

C02 51, 946 51, 574 51, 704 52, 028 52, 732 53, 057 53, 476 53, 839 54, 859 56,659 58, 366 51, 970

NOx 121. 1 120. 3 120. 5 120. 5 121. 3. 121. 2 123. 9 123. 4 123. 7 123.9 124. 0 123.3

TSP 10.9 10.8 10.8 10.8 10.9 10.9 10.9 10.9 11.0 11.0 11.1 11.2

-1.51%

-1.42%
-1.38%

Annual stemEmis ion Rates ounds/MWh

C02 2,079 2, 072 2, 062 2, 045 Z029 2,009 1,986 1,958 1,922 1,872 1,742 1,558

NOx 4. 85 4.83 4. 81 4.74 4.67 4.59 4. 60 4.49 4. 33 4.09 3.70 3. 70

TSF 0.43 0.43 0.43 0.42 0.42 0.41 0.41 0.40 0.38 0.36 033 0. 33

Emission Rates as Percent of 1994 Base
C02 100 99.67 99.18 98.38 97.58 96.62 95.53 94. 19 92.42 90.04 83.77 74.92
NOx 100 99.68 99.13 97.72 96.24 94.65 94. 92 92.5* 89.35 84.42 76.34 76.22
TSP 100 99. 60 99. 06 97. 70 96. 17 94. 74 93, 21 91.38 88.46 83.92 76. 09 76. 86

ZOVearEmis io

C02

NOx
TSP

000 To s Lveraee Total

54, 430 1,088, 608

122.9 2,457

11.0 220

Ijh turbine.XLS
11/14/95 7:45 AM
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PacifiCorp RAMPP-4 Case #

Med Load - Med Gas

without Hermiston

u

H

Incremental Summer Capacity (MW) of Resource Additions

DSM Fi_PgrajT?s
OWC Wind No.i-Firm

OWC Wind Finn

OWC Geotherma)

OWC Cogen I

OWCCogeii2
OWC Combined Cycle

OWCBridgerTrai-isL
OWCHtr/OWCTranL

pWC Smp^e Cycle CT

OWCFum Stoca e

Total

DSM Programs^
Utah Wind Noit-firm

Utah Wind Firm

Uttili Geothermal

Utah Cogen ".

Utah Cogen 2

T Utah Combined^ Cycle
A Utah Cadsby Kepowe^

Utah IGCC Hunter 4

Utah IGCC CT

Utah rc Hunter 4

Utah Coal $23.Z5/Ton

UtahCofllS27.00/Ton

UtahSimple^ycleOT
UtAh Compj essed Air

Utah Pum edStora e

Total

133&

14.2

1S2Z 122S 1222 2COQ 2!M 2032

15.6 16, 1 16.4 16.9 17.1 17.0

ZSiB

\7.\

2®5

33.5

2GQS

^9.6

2CU 2015

46.0 56.5

150.4 150.4

233.7 180.1 274.7 552.3

291.0

Total

316,0

0.0

0.0

0.0

300.8

1240.8

291.0

14.2

12.1

15.6

13.9

16.1

14.3

16.4

14.7

16.9

U.8

17,1

14.8

1G7.4

14.6

401^

14.8

213,6

2S.9

324.3

44.3

598.3

41.S

347.5

52.0

0.0

0.0

0.0

O.C

2148.6

280.7

36.7

183. 4 211.4

56.6 168. 0 72. 6 (0.0) (0.0) 0.1

DSM P/ograms^

W Wyu Wind Non-firm

Y WyoWinci Finn

0 Wyo Combined Cycle
M Wyu ICCC Wyod<)k 2
I Wyo 1GCC CT
N Wyii PC Wyodflk 2

G WyoCoal $6.7U/Ton
W o Sim :eC c:e CT

Total

12J

4.5

13.9

5.1

14.3

5.2

18.6

14.7 14.8 U.8 71.2 182.8 101,5 44.0 225.2 318.8

5.3 5.5 5.4 5.4 5.5 10.7 163. 15.5 19.1

E>SM Programs
T Renewable

Q Cogenc ration

T Combiiwd Cycle CT
A Cool&lGCC

L Trans miss Ion

Sanple Cycle CT^
Pum -dStcira e

Total

30.8

5.1

34.6

5.2

35.6

5.3 5, 5 5.4 5. 4 5.5 1Q.7 16.2 15.5 19.1

0.0

0.0

0.0

36.7

394.8

0.0

297.3

0.0

0.0

0.0

0.0

0.0

0.0

c.o

18.6

102S.1

103.4

0.0

0.0

C.Q

0,0

0.0

0.0

0.0

0.0

103.4

36.4 37.2 37.3 37.0 37.4 73.1 IWS 103.3 127.6

150.4 384.1 180.1 274.7

72.656.6 168.0

 

0),

700.1

3.0

735.7 248.1 1973.1

(0. 0) 291. 1 568.3

0.0

0.0

0.0

18.6

30.8 34.6 35.6 36.4 37.2 37.3 244.0 589^ 325.8 384.5 839.0

18.6

68S.4 3280.1

Annual SiunfflsrEsak.Cspff^ifr (MJVi
Native Load

Firm Sales

DSM Programs

Total Requireinents

Existing Generation
Finn Purchases

New Resources

Slimmer Furck $6/Year

7^69

1, 785

(3D
9^)23

9,441

809

7^16

1,900

(65)
9,151

9^49

758

7^57

1,900

(101)
9,256

9,712

658

7^23

1^75

(137)
9^61

9,736

638

7^60

1^90

(175)
9^75

9,751

632

342

7.995

1.795

(212)
9.578

9^67

607

354

8^07

1, 795

(2<9)
9,753

9,774

600

207

343

8,413

1,795

(288
9,922

9^74

579

8^07 9^73

1,485 1,177

(359) (469)
9,^33 IO,OSX

9,689

424

9^80

424

10,034 10,782

1, 302 927

(573) (700)

10^64 11,009

9,409

759 1,012 1^87

9,435

374

2,022 2380

341

tt Total Resources

Reserves

Reserve Mflfgiii (RM) (%)

10, 250 10^07 10, 370 10,484 10,723 10, 728 10, 924 11,112 11, 125 11, 290 11, 831 12^30

1,227

13.6

1,156

12.6

1,114

12.0

1,123

12.0

1,150

12.0

1,150

12JD

l/i71

12.0

1,190

12.0

1,192

12.0

1^10

12.0

1,268

12.0

1^21

12.0

ig.XLS
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PacifiCorp RAMPP-4 Case*

Med Load - Med Gas

without Hermiston

Incremental Winter Capacity (MW) of Resource Additions

DSM Frogi a ins

1336 122Z

18.3 21.7

15@s

22,9

lass

23.5

2000

24.4

2QQ1

24.8

2CB2

24.7

2003

25.0

2QQ5 2BB

71.9

2flU

65.3

2015

79.1
OWC Wind Ncin-Firm

OWC Wind Firm

0 OWC&othermal

W OWC Cogen 1
C OWC^Cogen 2

OWC Combined C de

OWCBfidKeiTransL

OWC Htr/OWC Tran L

OWC Simple C cteCT

OWCPum Stora e

Total

OS M Programs
Utah Wind Non-fittn

Utah Wind Firm

Utnli Geotliermal

Utah Cogent

160.0 160.0

248.6 191.6 292.2 587.6

21.7

16.6

22.9

17.4

23.5

17.8

24.4

18.0

24.8

17.8

184.7

17.7

433.6

17.6

240.4

34.7

364.1

52.2

652.9

48.7

309.6

38&.7

60.3

Total

450.4

0,0

0.0

0.0

320.0

1320.0

309.6

0.0

0.0

0.0

0.0

2400.0

333.2

0.0

0.0

0.0

U Utah Cogen 2
T Vtah Combined Cycle
A Utah Gadsby Regpwer
H Utah 1GCC Hunter 4

Utah IGCC CT

Utali PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal 527.00/Ton

Utah Simple Cycle CT

Utali Coinpressed Air
Utah Piim ed Stora e

Total

63. -1 187.2 W)

195.1

. (».»)

39.0

224.9

39.0

420.0

0.0

0.1 331.2

0.0

0.0

0.0

c.o

0.0

0.0

P^M. ?!r°XI'.^.ms. 4.0 4.7

17.4

4.8

18.0

5.0

17.8

5,0

80.8

5.0 5.1

115.5

9.9

52.2 243.8

18.6

342.9

15.1 14.0 17.4

0.0

18.6

1142.0

94.9

W Wyo Wind Non-firm
Y Wyo Wind Firm

Wyo Combined Cycle

Wyo IGCC Wyodak2
WyuIGCCCT

WyoFCWyod<ik2
WyoC»fll $G. 70/Ton

W o Sim leCvdeCT

Total 4.0 4.8

36.7 43.0DSM frog rams
T Reiiewable

0 Co gene cat ion

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum ed Slora e

Total

Annual Winter Peak Capacity (MW)

45.1 46.2 47.4

5.0

47.6

17.4

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

94.9

47.4 47.7 93. 4 139.2 128.0

160.0 408.6 191.6 292.2

63.1 187.2 80.8 _(0_0)_
782.7

(0.0)

45.1 46.2

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M EKisting Generation
Finn Purchases

L New Resources

St Slimmer Purch S6/Year

II Tot.il Resources

Reserves

Reserve Macgia (RM) ("&)

7,631

1,463

7^69

1,463

(37) (80

8,995 9,014

7,736 7^94

1,463 1^63

125) (171)

9,074 9,086

47.6

8,085 8^79

1/313 - 1^13

(218 266)

9,180 9^26

9^85 9^33

963 825

9^98

830

9,725

824

9,735

799

9,752

774

270.5

6,478

1^13

(313

9^78

9,759

769

223

643.5

8^94

1^13

361)

9,646

9/763

761

819

156. 6 878.5

0.0

263.9 2099.0

309. 7 640.8

0.0

0.0

0.0

18. 6 16.6

749.0 3636.9

9,104 97S2

995 737

455 594)

9,G45 9,875

9. 669 9355

319 269

1,091 1^&4

10^44 11,085

612 437

(722 (879)

10, 234 10, 644

9,401 9^77

269 269

2,166 2,758

10, 348 10, 358 10, 528 10, 349 10, 534 10, 526 10,751 11^42 11,079 11,207 ll^SS 12, 404

1,353

15.0

1344

14.9

1,454

16.0

1,463

16.1

1^54

14^

1,200

12.9

1, 273

13.4

1^97

17.6

1,435

14.9

1^32

13.5

1,602

15.6

1,761

16.5
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FacifiCorp RAMFP-4 Case # 6

Med Load - Med Gas

without Hermiston

u

H

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

OWC CoRen 1

1226

9.1

1S2Z

39.2

1S§5 1999 2QQQ ZfiOl 2022 2021 2225

29. 6 40^ 51, 1 62.2 73. 3 84.4 106.2 138.6

22U 2215

168.7 205.7

148.9

C QWC C^en2^

297.9

23U

297.9

409.6

297.9

679.9

OWC Combined C cle

OWC Brklger Trans L
OWCror/OWCTranL

QWCSimp^eC cleCT
OWCPum Stora e

Total

DSM Programs
Utah Wind Non-firm

UtahWiiid Firm

U tail Geo thermal

UtahCogenl

297. 9 297.9

1,196. 4 1^05.0

130.6

9.1

8.5

19.2

18.6

29.6

29.0

40^

39.7

51.1

50.6

62.2 222JZ 613.6 813.6 1,116.4 1,663.0 1,839.1

61.4 72. 1 52.9 104. 1 136A 167. 3 205.9

UtahCogen2

T Utah Combined Cycle

A Utiih Gadsby Kegowei^
Utah ICCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27, 00/Ton

Utah Simple Cy^le_CT_
Uta^Gampressed Air
Utah P_urtlped Storage^

Total

363

178. 9 368.6

46.9 171,9 232.8 24S.4 209.0 198.3

S.S

3.3DSM Programs
W WyoWiiid Non-firm

y Wyo Wind Firm
0 ^YO-^9?Lt?-i!. ''-?^_S^?-
M Wyo IGCC Wyodak2_
t Wyo IGCC CT
N Wyu PC Wyodak 2
C WyoCoal £6.70/Ton

Wyo Simple Cycle CT^
Total 3.3

DSMFrograms^ ^^^^ ___ __ZO^_
T Renewable

0 Cogeneration

T Combined Cycle OT

A Coal & IGCC

L Transmission

Sinnpte Cycie CT
Pum cd Stora e

Total 20.9

18.6

7.3

29.0

11.3

39.7

155

50.6

19.7

61.4

24.0

119.0 254.8

28. 2 32.5

33G.9

40.8

384,8

53.5

555.2

65.7

1.3

810.4

80.8

73

45.1

11.3

69.9

15.5

95.4

19.7

121.4

24.0

147.6

28.2

173.6

14S.9

46.9

32.5

1993

529.2

171.9

40.8

251^

53.5

328.6

65.7

401.7

S0.8

492.4

707.4

232.8

977.8 1,673.1 1,907.8

248.4 209.0 328.9

45J 69.9 95.4

13

121.4 147A 369^ 900.9 1,191.4 1,551.7 2,283.8 2,730.4

S Native Load 5,4U. l 5^16.9 5,484. 3 5^95. 2 5,747. 9 5^70. 1 6/112. 8 6,168.4 6,462. 6 6^32.0

Y Pump Storage/Feak Return 310.6 310.2 309.8 3072 307.0 306.9 307.0 307.0 305,0 305.0
1,605, 8 1A22. 6 1^72. 2 1^33. 6 1^14, 6 1,489.9 1,489. 9 1,454. 7 1^65. 5 1^92.9

485.8

S Finn Sales

T Non-Firm Sales

E DSM_Prograins

M Total Requirements

408.6

(2Q.9)
403.1

(45.1)
463.1

1^14,6

414A 3745 424.6 76,1 S 914.2 941.6

(69.9) (95.4) (121.4) (147.6) (173,6) (199.8) (251.2) (3285)
7,718. 3 7,707.7 7,782. 2 7^03. 6 7363. 0 7^94^ 8^)60. 6 8,492. 1 8,696. 1 8,943.0

Existing Generation
L Finn Purchases

& Non-Finn Purchases

R New Resources

Total Resources

7, 053. 3 7^)93. 1 7^10. 7 7^16. 9 7^63. 7 7^84. 4 7^11. 1 7^16. 0 7^51. 0 7^235

439.1 399,5

5.4

557.0

108.0

503.7 472.9

110.9 98.6

464.7

122.0

454. 1 445.5 442.3

145.2 164^ U1.S

195.8

35.9

701.1

381.7

11.1

940. 2 1^26.2

7,7;SJ 7, 707. 7 7,752, 2 7^03. 6 7^63. 0 7^94^ 8, 060. 6 S.49Z1 8,696. 1 8/942.9

7^50, 6 7^32^

305, 0 306.8

1^)37. 1 828.4

1,145. 5 1^43.9

(401.7) (492.4)
9,436. 6 9,718^

7,175. 8 7/122^

378. 6 358.5

1^82. 2 2^38.0

9,436, 6 9.718.7

Ijh heim. mg. XLS
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PadfiCorp RAMPP-4 Case # 6

hj
ft
OQ
(D

*'
0

5 0-y ear
NPV

at 8. 6%

SM1

43,273

50-year

Annual

Growth

Rate

cu

0. 52

3. 29

-0. 01

2. 75

-0. 53

Med Load - Med Gas
without Hermiston

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Elechic Planl ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

1296 1997 1938 19@9 20QO 2001 2002 200£ 2005 2&S& 2011

Nominal

Real

Cost in mills/kWh

5, 724

21

5, 703

5, 154

1, 326

7, 787

47

2,219
2, 219

49.2

49.2

5, 727

45

&, 682

5, 161

1,339

7, 994

99

2^214

2, 143

49.0

47.4

5.794
69

5,725
5, 221

1,357

8, 188

151

2^61
2,119

49A

46.3

5, 905

95

5,810

5, 312

1, 380

8, 413

187

2, 366

2,146

50.8

46.1

6.058

121

5,937

5,413

1, 405

8, 744

221

2, 490

2, 186

52.5

46.1

6, 180

147

6,033
5, 518

1, 428

9, 406

254

2, 619

2,226

54.2

46.1

6.323

173

6, 150

5,626

1,452

9,996

284

2. 685

2,210

54.5
44.8

6,478
199

6, 279

5, 735

6,773

252

6^21
5,903

7, 242

329

6.913

6,143

1,476 1^25 1^99

10, 287 10, 805 11, 722

313 364 419

2, 741

2,184

54.6

43.5

3, 041

2,271

58.8

433

3,454

2, 340

64.2

43.5

7,661
402

7,259
6, 467

1, 667

13,324

446

3, 965

2, 437

70.0

43.0

2015

a,i42

498

7, 644

6,619

1, 712

15, 145

492

4^95
2,480

79,3
42.8

43, 716 3. 28
-0.01

2, 61

-0. 67

Notes:

1) SM = millions of dollars

Nominal Average Customer Bill
R<al

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal

Real
Costinmills/kWh

1, 673

1,673

0.6
0.1

4.0

2, 223

2,223

49.1

49.1

1, 653

1,600

1.6

0.2

8.7

2, 223

2, 152

4&.8

47.2

1, 666

1^61

25
0.5

13,7

2, 275

2, 132

49.1

46.1

1,715
1^56

5.1
1.0

1, 772

U56

7.5

1.8

16. 9 20.2

2, 384

Z,162

50.4

45.7

2^12
2,206

5-1.9

45.6

1,834
1^59

9.4
2.8

23.6

2, 645

2,249

53.4
45.4

1, 850

U22

11.1
4.0

27.1

2, 716

2, 236

53.6

44.1

1, 857

1,479

12.3

5.3

1,995
1,489

12.8

8.1

30. 7 38.2

2, 777

2,212

53.6
42.7

3,088

2,305

57.5
42.9

2, 160

1,463

7.9
11.3

50.2

3^16

2,381

62.3
42,2

2, 378

1,461

-2.3
12.0

59.1

4, 037

2,480

67.4
41.4

2,684
1,449

-27.0

12.0

61.8

4,669
2, 519

75.3

40.7

2) General InHation Rate is 3.30% anniially

3) 50-year Real Levelized
Utility Cost in mills/kWh =

4) 50-year Real Levelized
43. 31 Total Resource Cost in mills/kWh = 41.76
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PadfiCorp RAMPP-4 Case #

Annual

Growth

Bate 1996

Med Load - Med Gas
without Hermiston

Net System Projected Emissions

1997 1998 1999 2000 2001 2002 2003 2005 2008 2011

System Energy
GWh

MWa

49,966

5,704

49, 775

5,682

50, 144

5,724

50,869

5,807

51,977

5,933

52,818

6,029

53,840

6,146

54,974

6,276

57,084

6^16

60518

6,908

66,983

7,646

66,682

7,612

^

.
1°

00
(D

-0.02%

0.19%

0.25%

-1.53%

-1.32%

-1.27%

Total Annual Emissions 1 00 T n

C02 52,020 52,197 52,425

NOx 121.3 121.8 122.4
TSP 10.9 10.9 11.0

nnual S stem Emission Rate ounds/MWh

C02 2,082 2,097 2,091

NOx 4.85 4.90 4.88

TSP 0.44 0.44 0.44

52,838 53^57 53,975 54,393 54,683 55,685 57^26 59,257 51,780
122. 7 1235. 123. 8 126. 6 125.8 126.0 126. 3 126.6 125.7

11.0 11.1 11. 1 11. 1 11. 1 11. 2 11. 3 11.3 11.4

2,077 2,061 2,044 2, 021 1,989 1,951 1, 901 1,769 1,553

4.82 4.75 4.69 4.70 4.58 4.41 4.18 3.78 3.77

0.43 0.43 0.42 0.41 0.41 0.39 037 OM 0.34

E issi n atesasP reent of 1994 Base

C02 100 100.73 100.42

NOx 100 100.88 100.56

TSF 100 100.76 100.54

99.77 98.97 98.16 97.04 95.54 93.70 91.30 84.97 74.59

99.40 97.94 96.57 96.86 94.28 90.94 86.02 77.88 77.70

99.46 97.98 96.76 95.11 93.04 90.10 85.59 77.70 78.51

20 Year Emissions (1000 Tonsl

C02

NOx
TSF

>raee T^ital

55,104 1,102,072

125. 1 2^02

11.2 224

tjh herm. mg. XLS
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PacitiCorp RAMPP-4 Case #

Med Load - High Gas
without Heimiston

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC C^othermal

W OWCCtgenl
C OWC C en 2

OWCCambiLwdC de

OWC Bridget TransL

OWCHtr/OWCTranL

OWC Simpler: cieCT
OWCFum Stora e

Total

DSM Programs
UtaJiWind Noi-L-firm

UtnhWind Firm

Utah Geo thermal

Utah Cogeiil
U UtahCogen2
T LTti iIi Corn billed Cyc'ie

A UtahGadsbyRepower
H Utah IGCC Hunter 4

Utali IGCC CT

Utah PC Hunter 4

Utah Coal ¥23.25/Toii

Utah Coal S27.03/Ton

Utah SimpleCycle^CT
Utah Compressed A'ii_
Utah Pum edStora e

Total

DSM Programs
W Wyo Wind Non-firm
Y Wyo_WirtdJ;irm
0 Wyo Combined C cle
M WyoIGCCWyodakZ
I WyoIGCCCT

1226

14.3

122Z

15.7

12SS

16.1

1222 2000

20.7 21.2

2QQ1

21.3

am

21.3

2QQ3

21.4

2QQ5

41.6

2QQS

62S

2CU 2015

5S.9 73.2

150. 4 150.4

4Z45 222.9 220.0 373,1

let^

3SS.4

0.0

0.0

0.0

300.8

1240.8

0.0

14.3

13.4

15.7

:4.2

16.1 20.7 21.2 21.3 171. 7 596. 6 264. 7 282. 5 432. 0 733.

14.6 14.7 14.9 14.7 14.7 14.7 29.0 44-3 41.7 51.9

36.7

17.6 178.3

13,4

5.1 5.2

14.6

5.4

14.7

6.4

1,4.9

6.6

U.7

6-5

U.7

6.6

166.3 233.7

14.7

65

46.6

13.0

80.7

19.6

386.3

18.8

36.7

3223

23.4

N WyoPCWyodak2 __ ., ____.. _ __. __. ___. ______.. ____. -____. __-___. -_- _-_-_. -_-_zt)4-u _^^L
Wyo Coal £6. 70/Ton
W oSim leC cleCT

Total 5.1 53.

DSM Programs ___32.S
T Renewable

0 Cogcneration

T Combined Cycle CT
A Coal & IGCC

L Traiismissiot-i

Simple Cycle CT
Fum ed Stora e

Total 32.8

35-1

5.4

36.1

6.4

41.8

6.6

42.7

6.5

425

6.6

42.6

150.4

6.5

42.6

575.2

13.0 19.6 18.8 287A

83.8 126.1 119.4 148.5

0.0

O.G

0.0

0.0

1930.0

282.5

0.0

0.0

0.0

36.7

195.9

0.0

0.0

0.0

0.0

400,0

0.0

0.0

0.0

0.0

36.7

951.8

123. -1

0,0

0.0

0.0

0.0

0.0

264.0

0.0

0.0

387.1

794.0

24C.5 256.7 551.4

35.1 36.1 41.8 193.0 617.8

166.3

382.8

0.0

1774.2

0.0

497. 7 664.0

0.0

0.0

36.7 36.7

837. 1 6B2. 3 32G8.9

Annual Summer PeakJCapacihrfMW)

5 Native Load

Y Finn Sales

S KSM Programs

T Total Require ine nts
E

M Existiiig Generation

Firm Purchases

L Nfew Resources

& Suinmyr Purcli $6/Year

R Total Resources

Resenres

Reserve Margin (RM) (,%)

7^69 7316

1,785 1,900

(33) (68)
9,021 9,148

7,457 7^23 7^60 7^95

1,900 1^75 1^90 1,795

(104) (146) (189) (231)
9^53 9^52 9,562 9,559

8^07 8,413 8^07 9^73 10,034 10^82

1. 795 1,795 1,485 1,177 1, 102 927

(274) (316) (400) (526) (646) _ (794)
9,728 9^92 9,892 10,024 10,491 10,915

9,441

809

9549

?58

9,712

658

9736

638

9,751

632
9767

607

10^50 10^07

9,774 9^74 9,689 9^80

600 S79 424 424

150 726 966 1^23

9,435

374

9,409

341

1,941 2^75

101 327 332

10, 370 10.475 10, 710 10, 706

1, 229

13.6

1, 159

1Z7

1,117

12.1

1,123

12.0

1,149

12.0

1.147

12.0

372

10,896

1, 168

12.0

11^79 11, 079 11^27 11,750 12, 225

1.187

12.0

1, I87

12.0

1^03

12.0

1,259 1,310

12.0 1ZA
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PacifiCorp RAMPF-4 Case*

Med Load - High Gas
without Hermiston

Incremental Winter Capacity (MW) of Resource Additions

DSMPro rams

OWCWinri Non-Firm

133& 12SZ 132& 1222 2000

16.4 21.8 22.9 27.0 27.8

2321 2012 2002 2005 2QQS

28.3 28. 1 28.5 55.6 82.3

2flU 2015

75. 7 92.7

OWC Wind Finn

0 OWCGeothermal

W OWCCo en 1

C OWCCog 2
OVYC c^b"1ed cx-de-
OWC Bridger Trails L
OWC Htr/OWC Tran L

pWCSmgleC cteCT

OWCPum Stora e

Total

DSMPro rams

Utah Wind Non-firm

Utah Wind Firm

UtKh Geothermal

Utah Cogen 1

U Utah Cogen 2
T Utah Combined Cycle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utali Coal $23.25/Ton

Utah Coal $27.DO/Ton

Utah Si_mple_Cycle^T
Utah Compressed Air
Utah Fiim ed Stora e

Total

DSM Pro rams

W Wyo Wind Non-firm

Y IVyoWind Firm

0 WyoCambii}ed^ycle
M Wyo IGCC Wyodak 2
I Wyo iGCC CT
N Wyo PC Wyodak 2
G Wyo Coal $6. 70/To«

W o Sim lie C cleCT

Total

160.0 160.0

451.9 237.2 234.0 396.9

18.4

15.7

21.8

16.9

22.9

17.7

27.0

17.8

27.8

18.0

28.3

17.9

188.1

17,6

640.4

17.8

292.8

34.8

316.3

52.5

472.6

49.1

92.7

60.6

39.0

18.8 189.G

166.3 233.7

Total

509.1

0,&

0,0

0.0

320.0

1320.0

0.0

0.0

0.0

0.0

0.0

2149.1

336.4

0.0

0,0

0.0

39.0

208.4

0.0

0.0

0.0

0.0

400.0

0.0

0.0

0.0

15.7

4.6

16.9

4.8

17.7

4.9

17.8

5.5

18.0

5.6

17.9

5.6

17.6

5.8

17.8

5.8

53.6

11.5

91.5

18.0

405.0

36.7

331.0

22.3

264.0

4.6 5.5 S.6 5.8

DSM Programs
Renewable

Cogeiwration

Cninbiiwd Cycle CT
Coal&IGCC

Transmission

Simple Cycle CT
Pum edStora e

Total

38.7 43.5 45. 5 50.3 51.4 51. 8 51.5 52. 1 101.9

160. 0 611. 9 256.0

152.8

273.0

17.4 286.3

142. 2 175.6

586.5

1&6.3 497.7

43.5 45.5 50.3

Annual Winter Peak Capacity (MW)
S Native Load

Y Finn Sales

S DSM Programs
T Total Requireineiit?
E

M Existing Genefatioii

Firm Purchases

L New Resources

& Siiminer Purch $6/Year

It Total Resources

Reserves

Reserve Margin (RM) (%)

7^69 7,631

1,463 1,463

J39) (82)
8,993 9.012

7,736 7^94

1,463 1^63

(128) (17&)
9,071 9,079

9^85

963

9/533

825

9,698

830

9,725

824

51,4

6,085

1^13

229)

9,169

9,735

799

211.S 664.0 357.9

8,279

U13

l&t}

9^11

9,752

774

8,478 8,694 9,104

1^13 1^13 995

<333) (385) (48
9,458 9,622 9,612

9,759

769

160

9,763 9,669

761 319

772 1/128

9,732

737

(&40

9,830

9^55

269

1301

36.7

710.0

1Q344 11^5

612 437

(782 (957)
10,174 10,565

0.0

36.7

1020.5

111.8

0.0

0.0
0.0

0,0

0.0

264.0

0.0

0,0

375.S

957.3

0.0

1887.4

0.0

664.0

0.0

0.0

36.7

3545.4

9,401

269

9^77

269

2,054 2^B8

10^48 10^58 10,528 10,519 10,534 10,526 10,683 -11,296 -11,016 11,125 11,724 12,234

1^55

15.1

1^46

14.9

1,457

16.1

1,470

16.2

1365

14.9

1A15

13.0

1^30

13.0

1^74

17.4

1,404

14.6

1^95

13.2

1^49

15.2

1,669

15.8
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PacifiCorp RAMPP-4 Case # 7

Med Load - High Gas
without Hermiston

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geolhermfll

W OWCCugeiiI

C OWC Cogen 2
OWC Combined C de

OWC JBnd^erTrans L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCFum Stora e

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Vtsh Cogcn ]
U Utah Cogen 2

T Utah Combined Cycle

A Utah Gadsby R^pwv«:_
H Utah IGCC Hunter 4

Utah IGCC OT

Utah PC Hunter 4

Utah Coal S23.25/Toit

Utah Coal $27. 00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pumped Storage

Total

isa

9.3

122Z

19.3

1228

29.7

1222

42.4

2Q3Q

55. <t

2fl£l 2fi22 22S3 2CC2

68.6 81,7 94.9 120,7

2258

1593

2QU 2015

195. 6 240.7

148.9 297.9

418.4

297.9 297.9

637.5 843.0

297. 9 297.9

1,147.7 1,10^.4

9-3

9.S

19^

20S

29.7

30.9

42.4

41.7

55,4

52.5

68.6 230.6 811.1 1/1S6.1 1,300^ 1,641.2 1,642.9

633 74. 1 84.9 106. 2 138.6 169. 6 208.2

15.9

36.3

16.4

36.3

176.3

34.9

167.9

152.4 366.6

D5M Programs

W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combtiied Cyde
M Wyo 1GCC WYudak 2
I Wyo ICCC CT
N WyoPCWyod?ik2
G WyoCosl $6.70/Ton

Wyo Simple Cycle CT
Total

DSM Programs
T Renewable

0 Cogene ration

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycie CT
Pum d Stora e

Total

5 Native Load

Y Pump Storage/Feak Return
5 Firm Sales

T Nun*Finn Sales

E .D-;?M-PJ[°-8!?L1??-
M Total Requirements

Existing Generation
L Finn Purchases

& Ntin-Finn Purchases

R New Resources

Total Resources

9.8

3.9

ZQ3.

8.1

30.9

12.2

41.7

16.9

52.5

21.6

63.3

26.4

74.1

31.2

84.9

36.0

122.3

45.5

193-3

60.2

6.2

534.7 783,7

74.4 92^

3.9

23.0

8.1

47.6

12.2

72.8

16.9

101.0

21.6

129.6

26.4

158^

241.9

31.2 36^1 45.5 60.2

186. 9 215.7 272. 4 358.1

74. 4 334.4

439. 6 541,3

148.9 .716. 2 951. 2 1/193. 6 1,658. 4 1,605.0

152. 4 608.5

23.0 47.6

6.2

72.8 101.0 129.6 158.2 335.9 932.0 1,223.7 l,551j6 2^50.3 2,761.0

5,414, 1 5^16. 9 5,484. 3 5, 5952. 5,747. 9 5^70. 1 6,012. 8 6,168. 4 6, 462. 6 6,932.0

310.6

1,605.8

428.7

308-i

1,622.6

419.0

(23.0)
7,^6.3

(47.6)
7,719.3

309.8

1/572.2

507.4

(72. 8}

7^00.8

307^

IJ533A

474.8

(IC1. 0)

7^09.8

306.9

1^14.6

431.8

(129. 5)

7^71.7

306S

1,489.9

388.7

(158.2)
7/896.9

307.0

1,489.9

428,3

(186. 9)

8,051.0

307.0

1,454.7

788.1

(215.7)
8^02.4

299.1

1, 265.5

930.8

(272. 4)

8,6855

305.0

\fffl9

928.7

(35S. 1)
8,900.5

7,053. 0 7,099.9 7^14. 1 7^24. 6 7^79. 2 7^95. 3 7^11. 1 7^143 7^13, 0 7^01^

557. 0 503. 7 472. 9 464. 7 454. 1 445^ 442. 3 439. 1 399. 5 381.7

126. 3 115.7 113. 8 120. 5 138. 4 156.0 146. 7 32. 8 21.8 23.4

14S.9 71<-2 951. 2 1,193.6

7,736. 3 7,719. 3 7,SC0. 8 7^09. 8 7/871. 7 7^96. 9 8,051. 0 8^02. 4 8,685. 5 S,9(K5

7,350. 6 7, 832^

305. 0 312.9

1/137. 1 828.4

1,116. 6 1^40.7

(439. 6) (541^)
9^69, 7 9,672.8

7,180.1 7^)94.6

378, 6 358.5

0.3

I^ID. 7 2^19.7

9,569. 7 9^72^
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PacifiCorp RAMPP-4 Case # 7

^
p
m
(D

4^
0'

50-year
NPV

at 8. 6%

(tMI

43, 620

Med Load - High Gas
without Hermiston

Financial Model Output for 1996-2015 (including end effects to 2045)

44, 158 3.2(
-0. 04

2. 59

-0. 69

Notes:

1) SM - millions of dollars

50-year
Annual

Growth

Rate

CU System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.51 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.27 Nominal Operating Revenues ($M)
-0. 03 Real

2.75 Nominal Costinmills/kWh
-0. 54 Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost CTM)

Levelized (20-year at 8, 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal Cost in mills/kWh

Real

2) Genera] Inflation Rate is 3, 30% annually

1996 1297 1998 2000 20fi2 2003 2QQ5. 2D08 201] 1015

5,724 5,727 5,794 5,905 6,058 6/1&0 6,323 6,478 6,773 7,242 7,661 8.142

23 47 72 100 129 158 186 215 273 360 UI 5*8

5,701 5,6&0 5/722 5,805 5,929 6,022 6, 136 6,263 6,499 6,882 7,220 7^94
5,152 5. 159 5,219 5.307 5,406 5,508 5,614 5,720 5,883 6,116 6,432 6^73

1,326 1,339 1,357 1,380 1,405 1,428 1,452 1,476 U25 1^99 1,667 1,712

7,791 7,999 8,194 8,420 8,725 9,344 9,939 10225 10,758 11,844 13,758 16,196

51 103 157 198 237 275 311 345 408 480 520 581

2,218 2,Z1S 2,259 2,362 2,484 2,611 2,702 2,797 3,127 3^51 4,030 4^61
2,218 2,142 2,117 2,142 2. 181 2,220 2,223 2,229 2,335 2.405 2.477 2.461

49.2

49.2

49.0

47.4

1, 673 1, 652

1, 673 1, 599

0.8
0.1

45

1.7
0.3

9.3

49.<
463-

1, 664

1^60

2.7

0.6

14.4

50.8

46.1

52.5

46.1

54.1
46.0

54.9

45.2

55.8
44.5

60.7
45.3

66.3
44.9

71.5
44.0

79.2

42.8

1,712 1, 768 1,£ 1,861 1,895 2/151
1^53 1^53 1^54 1^32 U10 U31

2^21 2,417 2, 664

1^04 1,485 1,438

6.1

1.2

18.2

9.1
2.2

22.1

11.9

3.4

26.2

14.0

4.9

30.4

15.9
6.6

18.0

10.4

34, 7 43.7

16.3
15.9

58.1

9.9

19.9

69.1

-8.5
20.8

74.2

2,223 2,223 2,274 2,381 2^08 2,641 Z,737 2^S9 3,181 3.625 4,119 4,656

2,223 2,152 2,131 2,160 2,203 2,245 2,252 2,262 2,375 2,456 2^31 2,513

49. 1 48.8 49. 1 50. 3 51.8

49. 1 47. 2 46. 0 45. 7 45.5

3) 50-year Real Levelized

53. 3 54. 0 54. 8 59. 2 64. 2 68. 8 75.1

45. 3 44. 5 43. 6 44. 2 43. 5 42. 3 40.5

4) 50-year Real Levelized
Utility Cost in mills/kWh = 43. 86 Total Resource Cost in miIls/kWh = 42. 18
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Case*

PacifiCorp RAMPP-4

Med Load - High Gas
without Hermiston

Net System Projected Emissions
Annual

Growth

Rats
1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

dyctpm Enerpv

GWh

MWa
-s -s n.s "s 's ^. ^ ^ ^ ^ ^ "s

IT;
(U

OQ
(D

^-
-J

0.03%

0.21%

0.38%

-1.43%

-1.25%

-1.09%

Total Annual Emissions 1000 T n
(-02 52,010 52,240
NOx 121-2
TSP 10.9

122.0

10.9

52,409

122.3

11.0

Annuals t m Emission Rates Pounds/MWh
CQ2 2,083 2,101 2,091
NOx 4.85 4-91 4'88
TSp 0.44 0.44 0.44

52,825

122.7

11.0

2,079

4.83

0.43

53,579

123.7

11.1

2,064

4.77

0.43

53,993 54,463 54,944
124.0 127. 0 127.1

11.1 11.2 n-2

2,048 2,028 2,004
4.70 4.73 4.63

0.42 0.42 0.41

55,879

127.2

11.2

1,966

4.47

0.39

Fmiesion Rat<

C02

NOx

TSP

nl:1W4Base

100 100.87

100 101.06

100 100.98

20 Year Emission 1000 Tons
C02

NOx
TSP

100.42 99. 82 99. 13
100. 56 99.48 98. 17
100.54 99.54 98.24

average _lQtal
55,413 1,108,259

126. 4 2,528
11.3 225

98.35

96.87

97.09

97.36 96.23 94.40
97. 39 95. 46 92. 16

95.54 93.75 90.65

57,764
127.8

11.3

1,917

4.24

0.38

92.06

87.38

86.24

60, 183 52,278

130.8 126.2

11.4 11.7

1^07
3.93

Q3t

86.77

80.87

78.84

1,583

3.82

0.35

75.99

78.67

81.25

11/14/95 7:48 AM
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PadtiCorp RAMFP-4 Case # 11

Med Load - Med Gas
with No DSM

Incremental Summer Capacity (MW) of Resource Additions

122& 122Z 12S& 1223 ZQQQ 2SK11. 2022 2ffli3 2005 22QS 2011 2215 Intal

DSMFr ams

OWC Wind Non-Finn

OWC Wind Piim

0 OWCGeothenjial

W OWCC nl

C OWC n2

OWC Combined C cte

OWCBrid rTransL

OWCHtr/OWCTranL

OWCSim Ie cleCT

OWCFum Stora e

Total

DSMPio rams

Utah Wind Non.firm

Utah Wind Firm

UtahGeotheranal

UtahC en 1

U Utah en 2

T Utah Combined C cte

A UtahGadsb R ower

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $Z3.ZS/Ton

Utah Coal S27.00/Tan

Utah Sun 1c C cleCT

Utah Corn ressedAir

UtahFum edStora e

Total

DSMFr rams

Vf W Wind Nw-lizm

Y W Wind Firm

0 W Combined Ie

M W IGCCW odakZ

I W oKCCCI

N W oPCW odak2

G W o Coal $6.7D/Ton

W Sim Ie C cleCT

Total

DSMPro rams

T Renewable

0 C neration

T Combined C cteCT

A Coal&IGCC

L Transmission

Sun Ie cleCT

Pum dStora e

Total

Annual Summer PeakCaoacihr (MWl

150.4

20&6

150A

] 10^ 290.0 629.7 43

495.7

357.0 260.6 290.0 629.7 500.0

36.7

65.2 107.9 221.7

120.7 168.0 8.6 (0.0) (0.0) (0.0)

164.0

120.7 168JI 73^ lOff.9 221.7 200.7

120.7

3SVJO

168.0

325.8

8.6

397.9

(0.0)

Native Load

Finn Sales

DSM Programs

Total Requirements

Eiusting Generation

RnnFurchascB

L New Resources

& Summer Purch $6/Year

R Total Resourcea

Reserves

Reserve Margin (RM) (%)

7^69 7^16
1^85 1^00

7^57 7^23
1,900 1^75

120.7 525.0 334.4 397.9

7360 7^95 8^07 8^13 8^07 9J73
1^90 I^SS 1^95 1^95 1^85 1,177

851.4

W.O)

851.4

41^)

4SS7

164.0

700.7

10/B4 10^82

1,102 927

9,054 9^16 9^57 9^98 9,750 9,790 10^)02 10^08 10^92 10^50 11,136 11,709

9,441
809

9W3
75S

10,146 10,170

658 OS

10,250 10,741 10^04 10^08

10,165 10^01 10^07 10^07 10,123 10014
632 6C7 600 579 424 4Z4

121 646 980 1378

104 157 274

IO.S21 1(1,965 11^02 11^*32 11^27 '11-816

9^69 9^43

374 341

Z229 2,930

12,472 13,114

1.196

\31
1^25

16.5
1A47

155
Uio
us

1,171

12.8
1,175

12.0

1^00

12.0

1^24
12.0

1. 235

12.0

1^66

12.0

1^36

12.0

1.405

12.0

0.0

0.0

0.0

300L8

1240.8

495.7

0.0

0.0

0.0

0.0

2037.3

0,0

0.0

0.0

36.7

394.8

0.0

2973

0.0

0.0

0.0

0.0

0.0

0.0

0.0

164.0

892.8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

1973.1

793,0

0.0

0.0

0,0

164.0

2930.1

(fi na. OSMJ(LS
Page 49 11/3/BS 1«:M AM



PacifiCorp RAMPF-4 Case* 11

Med Load - Med Gas
with No DSM

DSMFro rams

OWCWnd Non-Pim*

OWC Wind Fim

0 OWCGeothemiaI

W OWC en 1

C OWCC n2

OWC Combined C Ie

OWCBrid erTransL

OWCHtr/OWCTrant

OWC Sim Ie cleCT

OWCPum Stora e

Total

DSM Pr rams

Utah Wind Non.firm

Utah Wind Firm

Utah Geothemul

Utah Co n 1

U Utah Co en 2

T Utah Combined C cte

A UtahGadsb Re ower

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23^5/Ton

UtahCoa]$27. 00/Ton

Utah Sun teC cleCT

Utah Corn ressedAir

Utah Fum dStora e

Total

DSMPro rams

W W oWmd Non-finn

Y W o Wind Finn

0 W o Combined C de

M W oIGCCW odak2

I W oIGCCCT

N W oFCW odak2

G W o Coal $6.70/Ton

W o Sim Ie C cleCT

Total

Incremental Winter Capacity (MW) of Resource Additions

1226 122Z 122& 1222 2I1QQ 2Q(U. 2QQ2 2QQ3 2005 2008 2QU 2015 lotal.

160. 0 160.0

219. 8 117. 2 308.6 669.9

379^ 277^ 308A 669.9

69A 114.7

1545 167. 2 9.6 0.0)

235,9

(0.0

4^

527.4

5S1.9

39.0

0.1)

134. 5 1973 79.0 114.7 235.9

l64jQ

202.9

0.0

0.0

0.0

320.0

1320.0

527.4

0.0

0.0

0.0

0.0

2167.4

0.0

0.0

0.0

39.0

420.0

0.0

331.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

164.0

954^

0.0

0.0
Q,0

0.0

0.0

0.0

0.0

0.0

DSMPro rams

T Renewable

0 Co neration

T Combined C cleCT

A Coal&IGCC

L Transmission

Sim Ie C cleCT

Pum d Stora

Total

134.5

379.8

187.2

134.5 567.0

Annual Wi">" P»"l< Capaniy (MWI
S Native Load

,
Y Finn Sales

S DSM Programs
T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Summer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (KM) (%)

7369 7^31

1,463 1,463

7736

1,463

7^94

1^63

8, 085

1^13

8^79

1^13

8, i78

1^13

8,6?4

1J13

346.6

9.6

356^

9104

995

4233

(0.0)

423.3

9,732

?37

905.8

(OJO

90S.8

1316

14.6

1,756

193

1321

19.8

1,784

193

1^28

173

1,426

14.9
130

U,9

Vll

17.1

1,439

14^

1^28

12.7

1, 593

145

43.5

5273

164,0

734.8

10^44 11, 085

612 437

9^132 9^)94 9,199 9^.57 9^98 9^92 9,791 10,007 10,099 10^69 10,956 11^22

9 10/125 10,190 10^17 10^27 10^44 10^50 -10^55 10161 10/M7 9^93 9^69
963 825 830 824 799 774 769 761 319 269 269 269

135 702 1,058 1,481 2^87 3, 122

10^48 10,850 11,020 11,041 11,026 1U118 11,154 11,718 11^38 IVW -12^49 13^60

1^38

15.1

0.0

0.0

2099.0

S58.6

0.0

0.0

0.0

164.0

3121.6
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FacifiCoip KAMPF-t
Case # 11

Med Load - Med Gas
with No DSM

Cumulative Annual Energy (MWa)

122fi 122Z 122S 1222 Zfflfl 2SQ1 2CQ2 2003 2QD5 20iB 2011 2fll£

DSMF rams

OWC Wind Non-Finn

OVVC Wind Firm

0 OWCGeothennal

W OWC en I

C OWC en 2

OWC Combined C de

OWC Brid erTransL

O'lWHW/OWCTrant,

OWC Sim Ie cleCT

OWCPum Stora e

Total

DSMPro ams

Utah Wnd Non-firm

Utah Wnd Firm

Utah Geothermat

Utah Co en 1

U Utah Co n 2

T Utah Combined C de

A Utah Gadsb ower

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

UtahSim Ie C cleCT

Utah Corn rESsedAlr

Utah Pum edStoca

Total

DSM Ft rams

W W o Wind Non-ticm

Y W Wind Finn

0 W oCombiiisd

M W oIGCCW odak2

I WoICCCCT

N W oFCW odak2

G W o Coal $6.70/Ton

Vf oSim leC cleCT

Total

DSMPro rams

T Renewable

0 Co neration

T Combined C cteCT

A CoaI&IGCC

L Transmission

Sim kC cleCT

pym Stora e

Total

S Native Load 5^14. 1 5^16.9

Y Funi SIOM e/PeARttum 310. 6 3102

S Finn Sales 1,605^ 1^22.6

T Non-Finn Sale* 482^ 725^

E D5M Fro ms

M Total Requirements 7^12. 8 8^74.9

1483

2045

297.?

313.6

297.»
591.6

297. 9 2975

1, 130.8 1,187A

211A

353.5 611.5 889.4 1,428.7 1^596^

36J

64. 6 1713 371. 9 390A

100. 9 2243 216. 7 228. 6 152. 5 1935

100.9 224^ ZB1.3 399.9 524.4

14A

635.8

100.9

3535

2243

676. 1 1^160.7

216.7 228.6

100.9 577. 8 892. 7 1.2S93

5.484J 5^95.2 5^47.9 5^0.1 6/012.8 6/168.4 6,462.6 6.93Z.O
309. 8 307^ 307, 0 307.0 307. 0 307S 3WS 305.0

1^72^ 1S33.6 ISU-t 1^89.9 1^89.9 1^54.7 U655 1^92.9
764.6 709S 643.4 S77.9 564.6 8503 1^)19.7 IflfAS

1,800.6 1,912J

152. 5 404.9

14^

1.953. 0 ^332.4

7^50.6 7^32,2
306. 0 324,0

1^)37.1 828.4
1.177. 0 1543.7

Existln Genenifian

L Firm Purchases

& Non-Finn Purchases

R New Resourees

Total Resources

8.130.8 8.K5.7 8^12.9 8^44.8 8374.2 8W.1 9.1SU »^II<.7 'W'8 I»^a^

7^06.9 7<34.7 7^95.9 7/073 7^57^ 7^0.4 7.7a>.4 7^21.0 7^38.1 7^37.4
472.9 464.7 454.1 WS 1S3 439. 1 399J 381.7 378.6 3585

51.0 46. 3 62.9 92.0 73^ 0. 1 0. 1 ^7
100.9 577A 892.7 1^893 1,953.0 2,132.4

7^12< »Wt.9 8.130A 8,145.7 «^U.» Battf S37U 8^80.< 9,052^ 9^94.7 fWIS 10^28.2

7,162. 2 7^22.4

557A 503.7

935 48.7

ih no. DSMJCLS
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PacifiCoip RAMPP^

50-year
NPV

at 8. 6%

SMt

43^71

Med Load - Med Gas
with No DSM

Case # 11

50-year
Annual

Growth

Rate

ISt

Financial Model Output fo. 1996.2015 (including end effects to 2045)

0. 66

3M
0. 04

2. 66

-0. 62

43^71 3^4
0. 04

2.66

-0. 62
Notes:

1) $M = millions of dollars

dh no.DSM.XLS Financial

System Load (MWa)
ConsenraBon (MWa)

After Conservation
System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Elechic Plant ($M)

Net Conservation Assets ($M)

Utility fn»t
Nominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWh
Real

^omtaal Average Customer Bffl($)

Total Resource Cost
DSR Customer Cost ($M)

Lewlized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M»
Real

Nominal Cost in mffls/kWh
Real

2) General MaBon Rate " 3.30% mnudly

1226 1BZ uaiffl m am

5M w w s'w ^ «,1S" .»
2!» M2m M au ^i

6^78
0

6.773 7^42 7. W1 8,142
0 » o o

 

4 5,727 W 5,905 «,Q58
5,173 5^02 5^85 5^99 5^24

U26

8,033

0

usa

8,181

0

1357

S.315

0

1380

8,489

0

^^^^ ^ ^ u42

WU 6,134 6^46 6W 7;076

'-405 1'428 w ^ ^ ^ w w
»."» ^43 ,,03 ,0,,1 ,o.^ ,^3 ^ ^
°°»» » o oo

S S; S: 2; S: S S s s ^ .£ .s
48.9

48.9

48.3

46.8
48.4
45.4

49.3

44.7

50.4

44.3

51.9
44.1

51.9
42.7

515
41.0

55.8
41.7

61.0

41.3
67.2

41.3
75.7
40.8

S ^S .£.£ ;S ^ .- S S ;£ S
0.0
o.»

0.0

0.0
0.0

0.0

VIS 2W
U15 2,131

48.9
48.9

48.3

46.8

0.0
0.0

0.0

IXi2
2,101

48.4
45.4

0.0
0.0

0.0

U31

0.0
0.0

0.0

0.0
0.0

0.0

0.0
0.0

0.0

0.0
0.0

0.0

0.0
0.0

0.0

0.0
0.0

0.0

0.0
0.0

0.0

0.0
0.0

0.0

^ ^ .» ^, ^ ^
w5 w 2-  - s ^^ ^4.021 4,689

2330
49.3

44.7

50.4

44.3
51.9
44.1

51.9
42.7

51^
41.0

55.8
41.7

61.0

413
672
41.33)50-yearRealLeveU2ed --- "" 41 i;n_"l. o-4u .. 4':7 4U <1.3 4.""HU^^^Xvh . 41.52 4)S^Red^dmd ... .

'" 41'3 41

41.52

75.7
40.8

n/3ffl5 |1;39 AM



PacifiCorp RAMPP-4
Case #

Med Load - Med Gas
with No DSM

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1999 2000 2001 2002 2003 2005 'zoos 2011

11

2015

I^Ci

,g 0.12%
0.21%

Ln

u 0.27%

-1.72%

-1.64%

-1.58%

System Enerpv
GWh

MWa

50, 149

5,725

50,169

5,727

Total Annual Emissi ns 1000 Tons

C02 52, 033 52, 161

NOx 121.2 121.7
TSP 10.9 10.9

50,756

5,794

52,440

122.1

10.9

Annuals stem Emission Rates Pounds/MWh
C02 2,075 2,079 2,066
NOx 4.83 4.85 4.81
TSP 0.43 0.43 0.43

i s' n at

C02

NOx
TSP

a P cent of 1994 Base

100 100.21 99.58

100 100.38 99. 58

100 100.25 99.53

51, 704

5,902

53,041

6,055

20 Year Emi ion

C02

NOx
TSP

0 To

54,110

6,177

53,009 53,875 54,375

122.6 123.6. 123.8

11.0 11.1 11.1

2,050 2,031 2,010
4.74 4.66 4.58

0.43 0.42 0.41

98.81 97.89 96. 85

98.16 96.46 94.71

98.24 9655 94. 95

Total

55, 921 1, 118,415

125.2 2^04

11.2 224

55,361

6,320

54,859

126.4

11.2

1,982

4.57

0.40

95. 51

94.50

93.02

56, 725

6,475

55,297

125.8

11.2

1, 950

4.44

0.39

93. 95

91.78

90.83

59^84

6,768

56^31

126.2

11.2

1,907

4.26

0.38

91.90

88.08

87.38

63,396

7,237

58,644

126.5

11.3

1,850

3.99

036

89.16

82.56

82.28

71,448

8,156

60, 650

126.7

11.4

1,698

3.55

0.32

81.81

73.41

73. 36

71,444

8,156

53,273

126.0

11.4

1,491
3.53

0.32

71.87

72.99

73.93

11/14/95 7:49 AM
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FacifiCoip RAMPF-4
Case» 12

Med Load - Med Gas

with 20% Conservation Advantage

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geottiermal

W OWCCogenl^
C OWC Co en 2

OWC Combined Cycle

OWCBridgerTransL
OWCHtr/OWCTranL

OWC Simple C cleCT

OWCFum Stora e

Total

DSMFiograms
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Co en 1

U Utah Coger. 2
T Utah Combined Cycle

,
1996

14.3

122Z

19.9

1222

20.7

zasa

21.2

2SB1

21.4

2002

21.3

2003

21.3

2005

41.9

2008

62.4

2011

58.9

2015

733

Total

397.0

o.a

0.0

139.9 160.9

70.2 242.1 481. 0 342.7

13.8

19.9

185

20.4

18.9

20.7

19.0

21.2

19.2

21.4

19.0

21.3

19.0

161^

19.1

273.0

37.4

304.5

57.0

539.9

54.7

416.0

68.8

172.7

A Utah Gadsby Repowec

H Utah IGCC Hunter 4

Utah IGCC CT

UtnhFCHuiiter4

Utah Coal $23, 25/Ton

Utah Coal $27,00/Ton

UtahS^mpleCyde^CT^
Utah CompcessedAir
Utah Pum edStora e

Total

105.2

DSM Programs^

13.8

5.2

19.0 19.2

6.4 6.4 65 6.6 6.5 6.6 6.5

37.4

12.9

276.8 241^

0.0

3C0.8

1136.0

0.0

0.0

0.0

0.0

0.0

1833.8

364.4

0.0

0.0

0.0

0.0

394.8

0.0

105.2

0.0

0.0

0.0

0,0

0.0

0.0

0.0

0.0

864.4

19.6 18,8 23.5

W Wyo Wind Non-firm
Y Wyo Wind_Hrm
0 WyojCombuied C cle
M WyoIGCCWyodakZ
I Wyo IGCC CT
N Wyo PC Wyodak 2
G WyoCual $6.70/Ton^

WvoSim Ie Cycle CT

Total

DSM Programs

T Remwable

0 Cogeneration

T Coinbiiwd Cycle CT

A Coal & IGCC

L Transmission

Simple CycleCT^
Piim d Stora e

Total

5.2

33,3

6.4 6.5 6.6 6.5 6.6 12.9 19.6

44.8 46.2 46.9 46.9 92.2 139.0 132.4

23.5

165.6

139.9 231. 1 242.1 703.1 515.4

105.2

125.5

0,0

0.0

0,0

0.0

0.0

0.0

0.0

0.0

125.5

0.0

1831.6

105.2

0.0

33.3 323.3 381.1

Annual Summer Peak Capacily (MW)
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements

M Existing Generation

Firm Purciiases

L New Resources

& Siiininer Purely $6/Ycar

R Totjl Resources

Reserves

Resen/e Margiii (KM) (%)

7,269 7^16

1.785 1,900

(33) __ (78)
9,021 9,13S

7,457 7^23

1,900 1^75

(124) (17g_
9^33 3^28 9,533

7,860

1^90

(217)

7.995

1,795

(261)
9^26

8^07

1,795

(3111
9,691

8/413

1,795

(358)
9,850

8^07 9^73

1,485 1,177

(450) (589)

9, 842 9,961

9.441 9.983 10.146 10,170 10,185 10^01 10,208 10^07 WA21 _ 10,013
809

681.0

10,034 10^82

1,102 927

(721) (887)

10/415 10^22

9^43

0.0

0.0

0.0

2823.7

758 658 638 632 607 600 579

245

424

476

424

718

9^68

374

1,421 1,937

341

47

To^250'"-10-741 10.804 10,808 10,817 10,808 10,855 11^)31 11,022 11,156 11,664 12,121

1,229

13.6

1,603

175

1^71

17.0

1^80

15.9

1^84

13.5

1^82

135

1,164

12.0

1,181

12.0

1, 160

12.0

1,194

12.0

1,249

12.0

1^99

12.0

lih dsm. SOdac.XLS
Page 55 a/ieras 6:47 PM



PacifiCorp RAMFP-4 Case # 12

Med Load - Med Gas

with 20% Conservation Advantage

Incremental Winter Capacity (MW) of Resource Additions

DS M Programs
OWC Wind Non-Firm

OWC Wind Finn

0 OWC Geothermal

W OWCCogen 1
C pWCCogen2

OWC Combined Cycle

OWCBridRerTransL

OWC Htr/OWC Tran L

OWC Sim Ie C deCT

OWCPum Stora e

Total

.
P^^?-?£c%r'lms

1226

18.4

1997

25.2

1998

26.4

1999

27.0

2000

27.9

2001

28.2

2SC2

28.2

2aB

28.4

148.8

2S11S

55,7

2i!C8

82.3

2au

75.7

2315

92.7

171.2

74.7 257.5 511.7

18.4

16.1

25.2

20.3

26.4

21.2

27.0

21.3

27.9

21.5

28.2

21.3

28.2

21.1

177.2

21.2
Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Utah Cogen 1
U UtahCogen2

T Utah Combined Cycle
A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utih 1GCC CT

Ut,ihPCHunter4

Utah Coal $23.25/Toii

Utah Coal $27.00/Ton

Utah Sim Ie C de CT

U tah Compressect A i r

301.6

41.6

339.8

62.9

587.4

59.3

Total

516.1

0.0

0.0

0.0

320.0

364.6 1208.5

0.0

0.0

0.0

0.0

0.0

2044.6457.3

74.0

236.3 183.7

117.2

401.8

0.0

0.0

0.0

0.0

420.0

0.0

117.2

0.0

0.0

0.0

0,0

0.0

0.0

Utah Pum ed Stora e

Total

DSM Programs 4.9

20.3

5.6

21.2

5.7

21.3

5.7

21.5

5.9

21.3

6.1

21.1

6.0

138.4

6.1
W Wyo Wind Non-firm

Y Wyo Wind Firm

0 WYO-?.c)m^.lrlecL<?:XC:le_
M WyoIGCCWyodak2
I Wyo IGCC CT

N Wyo PC Wyodak 2
G Wyo Coal $6. 70/Ton

W o Sim Ie C cleCT

Total

41.6

12.2

62.9

18.6

295.6

18.2

257.7

0.0

0.0

939.0

22.7 117.9

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

DSM Programs 39. 4 51.1
T Renewable

0 Cngcneration

T Coinbined Cycle CT
A Coal & IGCC

L Traiismissioii

Simple Cyde^T^
Pum ied Stora e

Total 39. 4 51.1

Annual Winter Peak Capacity (MW)

53.3 54.0 55.3 55.6 55.3 55.7 109.5 164.0 153.2

148. 8 245.9

117.2

237S 748.0

S Native Load 7^69
Y Finn Sales 1.463

S DSM Programs (39)
T Total Requirements 8,993
E

M Existing Generation

Firm Purcliases

L New Resources

& Summer Purch 16/Year

R Tolal Resources

7,631

1,463

91)
9,004

9^85 10,025

9G3 825

7, 736 7^94

1,463 1^63

144} (198)

9, 055 9, 059

8,085

1^13

(253)
9,145

8,279

1^13

(309)
9,283

355.4

8,478 6,694 9, 104

1^13 U13 995

(364) 420) 529

9,427 9^87 9.570

10,190 10^17 10,227 10,244 10^51
830 824 799 774 769

10^55 10, 161

761 319

266 512

421,5

9,732

737

(693)
9,776

10,047

269

769

189. 4 1035.8

0.0

548.3 1948.5

117.2

0.0

0.0

0.0

0.0

737.7 3101.5

10^44 11,085

612 437

(846) (1,036)
10, 110 10, 486

9^92 9^69

269

1^17

269

2,066

10^48 10,850 11,020 11,041 11,026 11,018 11,020 11,282 10,992 11,066 " 11,679 ̂ -12.2oT

Reserves 1^55
Reserve Margin (KM) (%) 15.1

1^47

20.5
1,965 1,982

21.7 21.9
1^81

20.6

1, 735 1^93 1^95

18.7 16.9 17.7
1,422

14.9
U10

13.4
1^69 1718

15.5 1G.4

Ijh dsm. ZOdBC. XLS Page 56
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FacifiCorp RAMPP-4
Case # 12

Med Load - Med Gas
with 20% Conservation Advantage

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Noii-Firm

OWC Wind Firm

1996 1997 1398 1222

9. 3 21. 4 33. 9 465

2Q9Q ZQfil 2CQ2 2003 S1Q5

59. 5 72. 7 85, 8 99. 0 124.9

2Q08

163.4

0 OWC Geothermal

W OWC Co nl

C OWC Co n 2

OWC Combined C de

OWCBridgerTransL

OWCHtr/OWCTranL

OWCSi;nEleCYCJeCT_
OWC Pump Storage^

Total 9.3

DSM Frograiiis _ _ .___. _1[)-1.
Utah Wind Noii-firm

Utah Wind Firm

Utah Geothermal

Utah Cogent
U UtahCogen2 ___ ____
T UtahCombhwdC de

A Utah Gadsby Re ower

H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle OT
Utah Compressed Aic^
Utah Pumped Storage

Total 10.1

DSM Programs^ _ _______4-1-
W Wyo Wind^ Non-firm
Y Wyo Wind Firm
0 Wyo Combine^Cycle
M Wya IGCCWyodak 2
I Wyo IGCCCT
N Wyo PCWyodak 2
C WyoCaal^6. 7q/Ton

Wyo Simple Cycle CT_
Total

DSM Programs
T Renewable

0 Ccgeiieration
T Combined Cycle CT ____. _". _"__. __.

A Coal & IGCC __.

L Transmission

Simple CydeCT
Pum edStora e

Total 23.5

138.5 297.9 297,9

69, 5 309.1

2fiU 2215

199. 8 244.8

297.9 297.9

768.8 1,017.2

21.4

22S

33.9

357

46.5

48.6

59.5

61.7

72.7

74.7

85. 8 2375 492. 2 770.4

87.7 100.7 126. 3 165.4

1,266.4 1,559.8

203. 0 25C.1

212. 5 363.4

87,1 92.0 73.1 68.0

22.8

8.8

35.7

13.6

48.6

183

61.7

23.2

74.7

28.1

87.7 187.8

33.0 37.9

214.4 257.4

47.7 62.6

488. 5 681.5

77.2 95.3

4.1

23.5

8.8

53.0

13.6

83.1

18.3

1135

23.2

144.4

28.1

1755

33.0

206.5

37.9

237.6

47.7

298.9

62.6

3915

138. 5 367. 4 607.0

92.087.1

77^ 95.3

479. 9 590.2

1,279. 1 1,678.4

73.1 G8.0

113.5 144.4 1755 206.5 463^ 754. 3 1, 090. 4 1, 832. 0 2, 336.6

5 Native Load 5,414.1
Y Pump Slorage/Feak Rehun 310.6
5 Firm Sales 1,605.8
T Non-Firm Sales 493.0

E D5M Programs (23, 5)
M Total Requirements 7^00.1

Existing Generation 7, i6l.O
L Finn Purchases 557.0

& Non-Finn Purchases 82.1

R New Resources

Total Resources 7^00.1

5.416.9 5.484.3 5SK2 57S9 5/3M 6W2.8 6,188.4 6,462.6 6,932.0
310.1 309.8 3S7.2 307.0 307.0 307.0 307J) 305.0 305.0

1,622.6 1^72. 2 1^33.6 1514.6 1,489.9 1,489.9 1,454.7 1,2(5.5 1,092.9
758.1 801.5 7743 725.2 707.7 625.6 753.6 884.2 880.1
(52.9) (83.1) (1135) (144.4) (1755) (206.5) (237.6) (298.9) (391.5)

8^)54. 8 8,084, 7 8^96. 8 8,150. 2 8,199. 1 6^28. 7 8,446. 1 8,618. 5 8^18.6

7fU. t 7S7U 7A00. 4 7.652. 1 7. 687. 1 7.715. B 7,7403 7.745.9 7,710^
~SB~7 4725464J 4St. l 445. 5 442. 3 439. 1 399. 5 381.7

36J 10.7 31.8 44.1 6U____7IA. -_4°'5^^177_-st-
225. 6 455. 4 699.0

8.054^ 8,084.7 8,096^ 8,150.2 8,199.1 8^28.8 8,446.1 8,618.5 8,818.6

7350. 6 7^32^

305. 0 306.0

1,037.1 828.4

1,074.9 1^40.5

(479.9) (590.2)
9,287.8 9,615.8

7^56. 4 7^10.9

378. 6 358.5

0.6

1^52. 2 1,746.4

9,287.8 9,615.8

Ijli dsm.20dec.XLS
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FacifiCorp RAMPP-4
Case # 12

w
0

00
(I

Ln
00

50-year
NFV

at 8.6%

UM)

42, 564

43, 259

50-year
Annual

Growth

Rate

cu

Med Load - Med Gas

with 20% Conservation Advantage

Financial Model Output for 1996-2015 (including end effects to 2045)

0.49

3.28

-0.02

2.77

-0. 51

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Mominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

3. 28

-0. 02

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

2. 60

-0.67

Notes:

1} $M - millions of dollars

Ijh dsm. 20dec. XLS Financial

Nominal

Real

Cost in milIs/kWh

2) General Inflation Rate is 3. 30% annually

1996

5, 724

23

5, 701

5,152

1, 326

8,085

52

2, 211

2,211

49.0

49.0

1, 667

1, 667

0,6

0.1

4.6

2, 216

2, 216

48.9

48.9

1997

5, 727

53

5, 674

5, 154

1, 339

8, 305

124

2, 195

2, 125

48.6

47.1

1, 639

1,586

2.1
0.3

11.7

2, 207

2, 136

48,4

46.9

1921

5, 794

83

5, 712

5, 209

1, 357

8^12

197

2, 234

2, 093

49.0

45.9

1, 646

1^42

3.6

0.7

19.2

2, 254

2, 112

487

45.6

1999

5, 905

113

5, 792

5,295

1^80

8, 724

243

2, 326

2, 110

50.1

45.5

1, 686

1, 529

7.7

1.5

23.6

2, 351

2, 133

49.7

45.1

2000

6, 058

144

5, 9 U

5, 393

1, 405

8, 915

287

2,423

2, 127

51.3

45.0

1, 724

1^14

11,4

2.7

28.2

2,453

2, 155

50.7

44.5

2001

6, 180

175

6, 005

5, 493

1, 428

9, 264

329

2^45

2, 164

52.9

45.0

1, 782

1, 515

14.7

4,3

32.9

2^82
2, 195

52.1

44.3

3) 50-year. Real Levelized

Utility Cost in milIs/kWh ^

6, 323

206

6, 117

5, 596

1, 452

9, 682

368

2, 633

2, 167

53.7
44.2

1,814

1,493

18,0

6.2

37.8

2, 677

2, 203

52.8

43.5

6, 478

237

6^42
5.701

1,476

10, 028

405

2, 687

2, 140

53.8
42.9

1, 820

1,450

20.9

8.4

42.8

2, 738

2,181

52.8

42.1

mas

6, 773

299

6, 473

5,860

U25

10, 639

472

2.963
2, 212

57.7

43.1

1, 944

1,451

24.9

13.5

53.3

3,030

2, 262

56.4

42.1

2008

7, 242

392

6, 850

6, 087

1^99

11^95

547

3, 398

2,302

63.7

43.2

2, 125

1,440

26.3
21.9

70.1

3, 490

2,364

61.8

41.9

2011

7, 661

480

7,181
6, 397

1.667

13,238

585

3,900

2, 396

69.6

42.8

2^39

1, 437

23.8

29.9

83,7

4, 013

2, 466

67.0

41.2

4) 50-year Real Levelized

43. 00 Total Resource Cost in mills/kWl^ = 41. 32

201;

8, 142

596

7^46

6, 530

1, 712

15, 104

653

4, 519

2,439

79.0

42.6

2, 640

1,425

11.3
37,0

86.9

4, 643

2^05

74.9

40.4

9/1B/S5 6-47 PM



PadfiCorp RAMPP-4

Annual

Growth

Rate 1996

Med Load - Med Gas

with 20% Conservation Advantage

Net System Projected Emissions

1997 1998 1999 2000 2001 2002 2003

Case #

2005 2008 20U

12

2015

System Enerev

GWh

MWa

49,944

5,701

49, 705

5,674

50,028

5,711

50,711

5,789

51,776

5,910

52,574

6,002

53,552

6,113

54,643

6,238

56^67

6,469

59,967

6,846

66, 111

7^47

65, 747

7,505

& 0.17%
0.23%

<-n

*° 0.25%

-1.27%

-1.21%
-1.19%

Total Annual Emissions 1000 T ns

C02 51,934 51,910 52,047
NOx 121. 1 121.5 121.9
TSP 10.9 10.9 10.9

nnualS stem Emission Rates Pounds/MWh
C02 2,080 2,089 2,081
NOx 4.85 4.89 4.87
TSP 0.44 0.44 0. 44

rmission Rates as Percent of 1994 Base
C02 100 100.43
NOx 100 100.79

TSP 100 100. 61

20 Year Emissions 1000 on

C02

NOx
TSP

100.05

100.45

100. 34

52,487

122.3

11.0

53, 182

123. 1.

11.0

2,070 2,054

4.82 4.76

0.43 0.43

9953 98.78

99.46 98.05

99.46 98.03

;ra££ ^Total

55,094 1,101,888

125.4 2^08

11.2 224

53,609

123.5

11.1

2,039

4.70

0.42

98.06

96.82

96. 95

54,109

126.6

11.1

2,021

4.73

0.42

97.17

97.45

95.57

54,521

126.3

11.2

1,996

4.62

0.41

95. 95
95.32

93. 83

55,478

126.6

11.2

1,958

4.47

0.40

94. 15

92.09

90.82

57^83

127.0

11.3

1,910

4.23

0.38

91.86

87.30

86.47

58,893

127.0

11.3

1,782

3.84

0.34

85.67

79.21

78.64

53,663

126.6

11.4

1,632

3.85

0.35

78.49

79.38

79.61

11/14/95 7:51 AM
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PacifiCoip RAMPP-4 Case # 13

Med Load - Med Gas

with 15% Conservation Advantage

Incremental Summer Capacity (MW) of Resource Additions

P^M.I^?S^^
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothecmaI

W OWCCogenJ
C OWCCogen 2

OWC Combine^! Cyde
OWCBrid erTransL

OWCHtr/OWCTranL

OWC Simple C cIeCT

OWCPum Stora e

Total

1996

14.3

122Z

15.7

122S

20.4

1222

20.7

2000

21.1

21B1

21.4

2BE

21,3

2003

21.4

2005

41.8

zm

625

2011 2QI5 Total

150.4 150.4

80.8 242.1

58.9

479.1

73.2 392.7

0.0

0.0

DSM Programs^
UtaliWiiid Non-firm

Utah Wind Ficm

Utah Geo thermal

Utdh Ccgen 1

U UtahCogcn2

14.3

13.8

15.7

14.1

20.4

14.6

20.7

19.1

21.1

19.1

21.4

19.1

21.3

19.0

T71JS

19.0

273.0 304.6

37.5 57.0

538.0

54.7

224.0

0.0
300.S

344.7 1146.7

0.0

0.0

0.0

0.0

0.0

1840.2417.9

6S.7

170S

Utah Combi ned Cycle^
Utnh Cad s by Rep owe r
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Ut.ihCoa[$23. 25/Ton

Utah Coal $27. 00/Ton

Utah Simple C^xleCT
Utah Cam^ressed Air
UtahPtim edStora

Total

no.4

355.7

0.0

0.0

0.0

0.0

394,8

0.0

110.4

0-0

0.0

0.0

DSM Programs

13.8

5.2

19.1

5.3 6.4 65

19.1

6.5

19.1

6.6 6.5

129.4

6.6

37.5

12.9

S7.0

19.6

278.7 239.5

0.0

0.0

0.0

0.0

0.0

860,9

18.8 23.4

W Wyo Wind No;'i-finn
Y Wyo Wind Firm
0 Wyo Combined C^cle
M WyoIGCCWy_ocUik2
I WyolGCCCT
N WyoPCWyodah'2
C WyoCoftl S6.70/Ton

WyoSim 1c C cleCT

Total 5.2 5.3 6.4 6.5 6.5 6A 6.5 6.6 12.9 M.6 18.8 23.4

124.3

0.0

0.0

0.0

0,0

0.0

0.0

0.0

0.0

124.3

DSM Programs

T Rciwwablc

0 Cpgeiieration

T CoKnbiiwdCYcleCT
A CcKil&IGCC

L Traiisinission

Simple Cycle CT
Pum d Stora e

Total

33. 3 35. 1 41. 4 46. 3 46. 7 47. 1 46. 8 47. 0 92. 2 139. 1 132. 4^

150. 4 231. 2 242. 1 703.1

110.4

165.3 872,7

515.5

0.0

1842.3

33.3 35.1 41.4 46,3 46.7 47.1 46.8 307.8 323.4 3812

Annual Summer Peak Capacity (MW)

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existiiig Generation

Fimi Purchases

L New Resources

& Suinmer Furch $6/Year

R Tiit.tl Resoiirces

Rfserves

Reserve Margin (KM) ('iii)

7^69 7^16

1,785 1,900

(33) (68)
9.021 9,148

7,457

1,900

(110)
9,247

7£a
1^75

(156)
9^42

7^60

l£W

(203)
9,547

9,441

809

9.983 10,146 10,170 10,185

65B 63S758 632

7,995

1^95

(250)
9^40

10^01

607

10,250 10,741 10,804 10,808 10,817 10^08

1^29

13.6

1, 593

17.4

U57
16.8

1/466

15.7
1^70

\33

1^68

133

8^07

1,795

(297)

9,705

10^03

600

62

10,870

1,165

12.0

8,413

1,795

(341)
9.864

10^07

579

Z61

1,183

12.0

8^07 9^73

1,485 1,177

(436) (575)
9.856 9.975

10,122 10/)13

424 424

492 734

10,034 10, 782

1,102 927

(707) (873)
10,429 10^36

9^68

374

1,437

1,182

12.0

1,196

12.0

1,251

12.0

9^43

341

1,953

11/147 11, 038 11,171 11, 679 12.T.37

1^01

12.0

110,4

0.0

0.0

0.0

0.0

2825.4

l[h dsm. lsdec.XLS
Page 61 Bfia/95 6:49 PM



PacifiCorp RAMPP-4 Case # 13

Med Load - Med Gas

with 15% Conservation Advantage

Incremental Winter Capacity (MW) of Resource Additions

DSMPro rams

OWC Wind Non-Fim

OWC Wind Firm

0 OVVCGeothermal

W OWCCo nl

C OWCCogen 2
OWC Combined Cycle

OWC Bridger TransL
OWC Htr/OWC Tran L

OWC Simple CyclejCT
OWCFum Stora e

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utali CogeiU
U Ul'thCogen2

1996

18.4

1997

21.8

1998

26.4

1999

27.0

2000

27.8

2001

283

2002

28.1

2003

28.5

200?

55.6

160.0 160.0

85.9

2GSS

82,3

257,6

2011

75.7

2215 Total

92.7 512.6

0.0

0.0

0.0

509. 7 366.7

18.4

16.0

21.8

16.9

26.4

17.7

27.0

21.3

27.8

21.4

28.3

21.3

28.1

21.1

188.5

21.1

301. 5 339.9

41.5 62.8

320.0

1219.9

0.0

0.0

0.0

0.0

0.0

2052.5

59.3 73.9

T Utali Combmed Cycle
A Utah Gadsby Repower
H Utah IGCC Huiiter 4

Utah IGCC CT

Utah PC Hunter 4

UtnhCotil$23. 25/Ton

Ut.ihCofllS27.00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pum edStora e

Total 16.0

238.3

3943

0.0

0.0

0.0

0.0

420.0

0.0
123.0 123.0

0.0

c.o

0.0

0.0

0.0

0.0

DSM Programs
W WyoWhid Non-firm

Y Wyn Wind Firm
0 -wy(:l.,?omb-l"?^^ycle
M Wyo IGCC Wyqdak 2
I WyoIGCCCT
N Wyo PC Wyodak 2
C Wyo Coal $6.70/Ton

WvoSin-nk-CvcleCT

Total

DSM Programs
T Renewabte

0 Cogyiieration

T Cninbined Cycle CT
A Coal & ICCC

L Transmission

Simple Cycle CT
Pum d Stora e

Total

4.7

16.9

4.9 5.4

21.3

5.5

21.4 21.3

5,6 5.8

21.1

5,8

144.1

5.8

41.5

11.7

62.8

18.1

297.6 255.6

0.0

0.0

937.3

17.5 22.5 113.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

39.1

4.9

43.6

5,4

49.5

5.5

53.8

5.6 5.8

54.8 55.4 55.0

5.8

55.4 108.8 163.2 152.5

22.5

189.1

160.0

123.0
245. 9 257.6 748.0 548.4

0.0

113.3

1020.2

0.0

1959.9

123.0

0.0

0.0

43.6 49.5 53.8

Annual Winter Peak Capacity (MWj
S Native Load 7^69
Y Finn Sales . 1.463

S DSM Programs (39)
T Total Requirements
E

M Existing Generation
I;inn Purcliases 963

L Nuw Resources

& Summer Purch $6/Year

R Total Resources

7.631

1,463

_(83)
8, 993 9, 011

9^85 10,025

825

7^36 7^94

1, 463 1,363

132) 186)
9, 067 9, 071

8,085

1^13

(241

9,157

8, 279

1313

(296

9^96

8,478 6,694

1^13 1^13

(351 (4
9,440 9^00

9,104

995

(515)

420.8

9,732

737

_(679)

900.5

0.0

0.0

737.5 3103.1

10^44 11,085

612 437

(831) (IWO)
9,584 9,790 10,125 10.5(12

_10, 190_ 10^17 10^27 WfU 10^51 10^55
830 _ 824 799 774 769 761

283

10,161 10,046

319 269

529 787

9^92 9^69

269 269

1^35 2,083

10, 348 IB. ISO 11,020 11^41 11,026 11,011 n, 02B IU99 11,00> 11,102 ll,H6-U^2f
Reserves 1^55
Reserve Margin (KM) (%) 15.1

1^39

20.4

1,953

21.5

1,970

21.7
1^69

20.4

1,722

185

1, 580

16.7
1,699

17.7

1,426

14.9

Ull

13.4

1^71

15-5

1,719

16.4

l|h dsm. 15dac. XLS Page 62
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PacifiCorp RAMPP-4
Case* 13

Med Load - Med Gas

with 15% Conservation Advantage

Cumulative Annual Energy (MWa)

DSMPro rams

OWC Wind Non-Firm

OWCWir-d Firm

0 OWC Geothermal

W OWCCoger^l_
C OWC_Cogen2^

OWC Combined C de

OWC BridgerTrans L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCFum Stora e

Total

I22S122ZI22alS222!lia2I!!!12m22Sia2aE2im

9.3 193 31.8 US 57.5 7B.6 83.8 97.B 122.8 161.4

148.9 297.9 297.9

80.0 319-6

?on 2315

197. 7 242.7

297.9 297.9

776.8 1,021.6

9.3

10.1DSM Programs^
Utah Wind Non-firm

Utah Wind Firm

Utnh Ceothermal

Utah Cogen 1

U Utah Cogeii 2

T Ut<ih Cumbined Cycle

A Utiili Giidsby Repcwer

H Utah IGCC Hunter 4

Utah !CCC CT

Utah PC Hunter 4

Utah Coal 123.25/Ton

UtahCo,il$27.00/Ton

Utah Simple Cycle CT^
Utah Compressed Air
Utah Pumped Storage

Total

DSM Frpgratns_

w WyoWhicl Non-firm
Y WyoWindFirm_
0 Wyo CombmedC^cle
M WyoICCC Wyodak 2
I Wyo IGCC CT
N Wy« PC Wyodak 2
G WyiiConl I6.7p/Ton

Wyo Simple Cycle CT
Total

193

205

31.8

31.2

44.5

44.2

57.5

57.2

70.6

70J

83.8

83.2

245. 9 S00. 6 778.8

96^ 121. 8 160.8

1,272.4 1,562.2

198. 3 245.5

214. 6 365.1

913 92.3 96.5 77.1 70.5

10.1

4.1

20.5

8.2

31,2

12.9

44^

17.5

573.

22.3

703.

27.1

83.2 187^ 214. 1 2573

31.9 36.7 46. 3 61.0

490. 0 681.0

75. 3 93.4

DSM I'ri.igrams

T Renewable

0 Cogeneration

T Combiiied Cycle CT
A Coal&IGCC

L Traiismissioii

4.1

23.4

8-2

48.0

12.9

75.9

17^

106.2

22^

137.0

27.1

167.9

31.9

198.8

36.7

229A

148.9

91.3

46.3

290.9

377.8

92.3

61.0

383.1

75.3

471.3

93.4

581.6

6175

96.5

1,289. 3 1^84.6

77.1 705

Simple Cycle CT
Pum vd Stora e

Total

S Native Load

Y Pun'p St qrage/Peak Return
S Firm Sales

T Non-Firm Sates

E DSM Prograins

M Total Requirements

Existing Generation

L Finn Purchases

& Noii-Flnn Purchases

R New Resources

Total Resources

23.4 48.0 106.2 470. 1 761. 1 1,097.1 1,837. 6 2^36.6

5,414. 1 5^16.9

310. 6 309.7

1,605. 8 1^22,6

511. 4 759.4

(23. 4) (48. 0)

7^18. 6 8^)60.6

7.161.0 7315.0

557. 0 503.7

100.6 41.9

7^18. 6 8^)60.6

5,4843 SS9S2 5,747. 9 5^70. 1 6, 1)12. 8 6, 168.4 6,«2.6 6,932.0 7^50. 6 7^322
SS.S W2 307. 0 307.0 307. 0 307^ 305. 0 305.0 305. 0 30U_

1^72.2 1533.lT-I511.6 1.4B9.9 1,489.9 1,454.7 1^65.5 1^)92.9 1,037.1 828.4
803. 7 765.7 720. 3 7B45 618. 8 751.1 888. 5 891.7 1,081.4 1^41.6
-(75~9) (106. 2) (137. 0) (167. 9) (198. 8) PS» (290. 9) (383. 1) (471. 3) (581. 6)

8,094.1 SSS5S 8,152.8 SW3S 8^29.6 8,451.4 8,630.8 8^38.4 9^02.8 9A25.6

^SItS ^Wi.\ 7A53.9 Ifaat 7,715.1 77405 7,746.1 7/113 75573 7^12.1
472.9 4(4.7 154.1 4455 442.3 439.1 399.5 381.7 378.6 358.5_

46.9 29,7 44.8 67.6 723 31.5 15.0 _31.4 _ 0.6__ _ __
1W2 470. 2 714. 0 1^66. 3 1,755.0

8,094.1 t»»S 8,152.8 SWSS 8^29.7 8,451.4 8.630.8 8338.4 9^02.8 9^25.6

l|h dsm. lSdec. KLS
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PacifiCorp RAMFP-4 Case # 13

v
(U

OQ
(D

tT-
4>-

50-year
NPV

at 8.6%

(SM)

42,571
W ^^i,a

43, 225

I t\- ^Cl[)

Med Load - Med Gas

with 15% Conservation Advantage

Financial Model Output for 1996-2015 (including end effects to 2045)
50-year
Annual

Growth

Rate

CU System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.49 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.28 Mominal Operating Revenues ($M)
-0. 02

2. 77

-0. 51

Real

Nominal

Real

Costinmills/kWh

3. 28

-0.02

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8, 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

2.60

-0. 68

Notes:

1) $M = millions of dollars

Nominal

Real
Costinmills/kWh

1996

5, 724

23

5, 701

5,152

U26

8, 084

52

2,211
2, 211

49.0

49.0

1, 667

1, 667

0.8

0.1

4.6

2. 216

2, 216

48.9

48.9

123Z

5,727
48

5, 679

5, 159

1, 339

8, 285

104

2. 197

2, 127

48.6

47.1

1. 640

1^88

1.8
0.3

9.4

2, 207

2, 136

48,4

46.9

5, 794

75

5, 719

5,216

1.357

8.482

167

2, 235

2, 094

48.9
45.8

1, 646

1^43

3.1

0.6

15.7

2^51
2, 109

48.6

45.6

law

5, 905

106

5,800
5, 302

1, 380

8, 695

214

2,325
2, 110

50.1

45.4

1, 685

1^29

7.1
1,4

20.1

2, 347

2. 129

49.6

45.0

2000

6, 058

136

5, 922

5,399

1, 405

258

2, 422

2, 127

51.2
45.0

1, 724

1;14

10.8

2.5

24.7

2, 449

2, 151

50.6

44.5

2001

6, 180

167

6,013
5,500

1. 428

9, 248

301

2Si5
2, 163

52.8
44.9

1, 782

1^15

13.8

4.0

29.4

157S
2, 192

52.1
44.3

2002

6^23

198

6, 125

5, 603

asa

6,478

229

6, 249

5, 708

1,452 1.476

9, 681 10, 025

343 382

2,635
2, 168

537

44.2

1,815
1,494

17.1
5.8

34.3

2. 675

2^01

52.8

43.4

2, 685

2, 139

53.7
42.8

1. 819

1,449

19.8

7.9

39,3

2, 732

2. 176

52.7

42.0

2BB5

6, 773

292

6,481

5,866

U25

10. 636

453

2,965

2,214

57.7
43.1

1, 945

1/152

23.8

12.8

49.8

3,028
2, 260

56,4

42.1

2008

7. 242

385

6, 857

6,093

2011

7, 661

472

7, 188

6,404

2015

8, 142

589

7S53
6^36

1^99 1^67 1,712

11^98 13^49 15, 115

536 583 653

3399
2. 302

63.7

43.1

2, 126

1,440

25.0
20.8

66.6

3,486
2, 361

61.8

41.8

2} General Inflation Rate is 3,30% aniuially

3) 50-year Real Levelized

Utility Cost in mills/kWh =

3,901
2^97

69.5
42.7

2,340
1,438

22.4

28.3

80.2

4, 009

2,464

67.0

41.1

4^21

2,440

79.0

42.6

2, 641

1,425

9,7

34.8

86.9

4, 643

2^05

74.9

40.4
4) 50-year Real Levelized

42.96 Total Resource Cost in miIIs/kWh = 41.29

Ijh dsm. 1Sdec. XLS Financial
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PacifiCorp RAMPP-4

Med Load - Med Gas

with 15% Conservation Advantage

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1999 2000 2QQ1 2QQ2 2003

Case # 13

2005 2008 2011 2015

System Energy

GWh

MWa

49,944

5,701

49,745

5,679

50, 091

5,718

50,775

5,796

51,841

5,918

52,640

6,009

53,620

6, 121

54,711

6,246

56,737

6,477

60, 039

6,854

66, 187

7^56

65, 751

7^06

T)

 

00
(D

0^
Ln

0.17%

0.23%

0.25%

-1.27%

-1.21%

-1.19%

Total Annua Emi sion 1000 T ns
CQ2 51,935 51,933 52,080 52^20 53,219
NOx 121. 1 121.5 121.9 122-4 123-:2
TSP 10.9 10.9 10.9 11.0 11.0

nnual S tem Emis ion Rates Pounds/MWh
CQ2 2,080 2,088 2,079 2,069 2,053
NOx 4.85 4.89 4.87 4.82 4.75
.J.SP 0.44 0.44 0.44 0.43 0.43

Emission Rates as Percent of 1994 Base
COZ 100 100.40

NOx 100 10°-72

TSP 100 100.55

20 Year Emi sion

C02

NOx

TSP

000 Tons

99.99 99.47 98.72

100.34 99.36 97.96

100.24 99.36 97.94

iveraee Total

55,118 1,102^60

125.4 2^08
11.2 224

53,645

123.5

11.1

2,038

4.69

0. 42

98.00

96.72

96. 86

54, 139

126.6

11.1

2,019

4.72

0.42

97. 10

97.33

95.45

54,548

126.3

11.2

1,994

4.62

0.41

95. 88

95. 19

93. 72

55,508

126.6

11.2

1,957

4.46

0.39

94. 09

91.97

90.72

57^09

127.0

11J

1,909

4.23

03S

91.79

87.18

86.36

58,921

127.0

n.3

1,780

3.84
0.34

85.61
79.11

78.55

53,658

126.6

11.4

1,632

3.85
0.35

78.48

79.38

79.63

11/14/95 7:52 AM
IJh dsm. 15dec. XLS
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FaciRCoip RAMPP-4 Case» 14

Med Load - Med Gas

with 15% Conservation Disadvantage

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs

1996

9.9

122Z

14.1

1222 1999 2000 2001 2QQ2 2QQS 2fl2S

14. 6 US 15. 7 15^ 15. 8 15.9 31.1

22S2S 2011 2215

46.2 42.6 52.6

OWC Wind Non-Firm

OWC Wind Finn

0 OWCGeothermal

W OWC Co en I

C OWCCogen2
OWC Combined C cle

OWCBridgecTcansL

OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWCPum Stora

Total

DSMPrDgcams_
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1

U Utali Cogen 2
T Utah Combined C de

A UtahGadsby Rep owe r
H Ut.ihICCCHur. ter4

Ut.ih 1GCC CT

Utah PC Hunter 4

Ut.-ihCmlS23. 25/Ton

Utah Coal S27.00/Ton

Utah Simple Cycle CT_
Utcill Compressed Air
Utali P.iin ed Stora e

Total

DSM Programs

W Wyo wiLlcl_NO"'{l!?:>
Y Wyo Wind Firm

150.4

26.4

150.4

23.6 291A 541.1 357.9

9.9

8.0

14.1

93

14.6

10.5

us

13.7

15.7

12.4

15^

123

15.8 192.7 205.1 338.0

12.3 123 24. 2 36.7

583.7 410.5

34.5 43.0

36.7

211.3 1833

39.4 168.1 69.7 (0.0) (OW 0.1

8.0

2,4

9.3

3.3

10.5

3.6

10.7

3.9

12.4

3.9

123

4.0

51.7

3.9

180.4

4.0

113.9

7.9

36.7 Z4S.8

11.9 11.1 13.9

0 Wyo Combiiied Cycle
M lvy9.. I^^. ^^dak2-
I Wyo IGCC CT
N WyoPCWjodakZ
G Wyo Coal $6.70/Ton

W o Sim Ie C cleCT

Total 2.4 3.3

DSM Programs ___20^3_267
T Kuiwwflble

0 Cogenf ration

T Coinbiiied Cycle CT
A Coal & IGCC

L Transinission

simP!ecYclecT-

3.6

28.7

3.9

29.4

3.9

32.0

4.0

32.1

3.9

32.0

4.0

32.2

\76£

63.2

11.9

94^

11,1 13.9

Total

289.1

0.0

0.0

0,0

300.8

1240.8

0.0

0.0

0.0

0.0

0.0

1830.7

226.2

0.0

0.0

0,0

36.7

394.8

0.0

297.3

0.0

0.0

0.0

0,0

0.0

0.0

0.0

0.0

955.0

73.8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

73.8

88.2

39.4 168.1

174. 0 291^

89.7 (0. 0)

752,4

(0.0)_

109.5

578.1

589.1

0.1

0.0

1973-1

297.3

0.0

0.0

0.0

Pum d Stora e

Total 20. 3 26.7

Annual.Summer PeakCanacihf (MW)

0.0

2859.5

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation

Firm Purchases

L Neiv Resources

& Siimiiwr Purch $6/Year

R Totnt Resources

Reserves

Reserve Margin (RM) [%}

7^69 7316 7,457 7^23

1,785 1,900 1,900 1^75

(20) (17) (76) (105)
9,034 9,169 9^81 9^93

7^60 7,995

1^90 1,795

(137) (169)
9,613 9^21

8^07

1,795

(201)
9^01

8,413

1.795

(233)
9.975

8^07 9373

1,485 1,177

(297) (391)
9.995 10.159

10, 034 10^82

1,102 927

(480) (589)

10,656 11,UO

9,441

809

9,983 10, 146 10, 170

658

10,185 10^01 10^07 10^08 10,123 10^)14 9^69 9343
758 638 632 607 600

39

130

579

384

424

648

424

940

374

1,692

341

2J270

To,250--10.741 10,804 10^08 10,817 10^06 10,977 11,171 11,195 11^78 11,935 12^54

1^16

13,5
W72

17.1

1^23

16.4

1/415

15.1

1^04

12.5

1,187

123

1,176

12.0

1,197

12.0

1^00

12.0

1^19

12.0

1,279

12.0

1^35

12.0

l|>i dsm. lSinc. KLS
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PacifiCorp RAMPF-4 Case # 14

Med Load - Med Gas

with 15% Conservation Disadvantage

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

OWC CeothtTmal

qwccpgeiu

1996

14.6

1997

19.4

122S

20.4

1999

21.0

200Q

22.5

2001

23.0

2002

23.0

2003 2005

23.2 45.5

w

C OWC Cogent
160.0

28.1

160.0

25.1

2008

66.9

310.4

2011

60.6

;!U5 Intal

73.5 413.8

0.0

0.0

0.0

575. 7 380.7
OWC Combined Cycle
OWC BridgerTcans L
OWC Htr/OWC Tran L

Qwc simRie£yde CT
OWCPum Stora e

Total

DSMProg ra ms
Utali Wind Non-firm

Utah Wind Firm

Utah Ceothermal

Ut-ihCogenl

U Utsh Cogeii 2
T Ut.ih Combined Cycle
A Utiih Cadsby Repower
H Utali IGCC Huiiter 4

Ut,i!i 1GCC CT

Utah PC Hunter 4

UtrthCoaI$23.2S/Ton

UtahCo.ilS27.00/Ton

Utah Simple C cleCT
Utah Compressed Air
Utah Pum edStora e

Total

re M Programs

W Wyo Wind Non. firm
Y Wyo Wind Firm
0 Wyo Combined Cycle
M WyoIGCCWyodak2
I Wyo IGCC CT

N Wye, PC Wyodak 2
C Wyo Coal $6. 70/Ton

VVvoSinnleCvclcCT

Total

14.6

10.1

19.4

11.6

20.4

13.7

21.0

13,9

22.5

15.7

23.0

15.6

23.0

15.4 15.5

230.6 377.3

45.630.2 41.9

4S4.2

51.9

320.0

1320.0

0.0

0.0

0,0

0.0

0.0

2053,8

261.1

0.0

224.8

39.0

195.2

187.3 (0.0) (0_0)

10.1

2.1

11.6

2,8

13.7

3.2

13.9

3.4

15.7

3.5

15.6

3.6

59.3

3.6

202. 8 130.1

3.6 7.1

45.6

10.7

0.0

0.0

39.0

420.0

0.0

331.2

0.0

0,0

0,0

0.0

0.0

0.0

0.0

0.0

1071.3

9.8

DSM Programs
T Runewflble

0 CogeiKTfltion

T Combinect Cycle CT
A Coal & IGCC

L Traiumission

26.8 33.8 37.3 38.3 41.7 42.2 42.0 42.3

7.1

82.8

Simple Cycle CT
Pum d Stora

Total 26.8 33

Annual Winter Peak Capacity (MW)

1,463

(2
9,005

9^85

S Native Load 7^69

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation

Firm Purchases 963

L New Resources

& Summer Purdt 56/Year

R Total Resources

lieserves 1^43
Reserve Margin (RM) (%) 14.9

7,631

1,463

(61
9,033

10/125

825

38.3

7, 736 7^94

1,463 1^63

(98 136}

9,101 9,121

8,085

M13
178

9^20

10,190 10^17 10^27

830 824 799

8^79

1^313

220

9^72

10^44

774

188.1

43, 9 1873

85.9

8, 478 8^94

1^13 1313

(262 304

9^29 9,703

165.1

99.9

123.2

310.4

0.0

112.5 137.5

65.5

0-0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

65.5

760.4

0.0

8005 614.9

(0, 0) 0.1

2099.0

331.2

0.0

0.0

0.0

0.0

3190.6

10^51

769

44

10^55

761

419

9,104 9,732

995 737

(38 510

9,712 9,959

10,161 10,047

319 . 269

704 1,015

10^44 11/185

612 437

623 (760)

10^33 10,762

9^93

269

9^69

269

1. 815 2,430

10,348 10,850 11,020 11,041 11,026 11,018 11,064 11^35 11,184 11,331 11,977 12, 568

1^17

20.1

1,919

21.1

1,920

21.1

1^06

19.6

1,646

17.6

1,535

16.1

1^33

17.9

1,472

15.2

1^72

13.8

1,644

15.9

1^07

16.8

l|ti dsm. 1Smc. XLS Page 68
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PacifiCorp RAMFF-4
Case* 14

Med Load - Med Gas
with 15% Conservation Disadvantage

Cumulative Annual Energy (MWa)

1226 122Z

DSMProg^iims
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeotliermal

W OWC Cogent

C OWC^Cogen 2
OWC Combined Cycle

OWCBridgerTransL

OWCHtr/OWCTranL

OWC Simple C cleCT
OWC Pump Storage

Total

DSMPrugrams^
Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Utali Cogen 1

U Utah Cogen 2

T Utah Cainbined Cycle
A Ulflli Gadsby_ReElower
H Utah IGCC Hunter 4

Utah 1GCC CT

Ut.ih PC Hunter 4

6.2 14.9

122S 1232 2QQil 2QQ1 2QQ2 Zim ZQQS

23. 8 33.0 42. 7 525 62. 3 72. 1 91.4

zsias

120.1

2QU. 2fil5

146. 5 179.1

148.9 297.9 297.9

26.2 49.5 3383

297.9 297.9

847, 1 1, 114.2

5.6 us

23.8

18.8

33.0

25.9

42.7

34.7

52.5

435

62. 3 247J

52.2 61.0

438.8 756.2

78.2 104.4

1,291. 5 1, 591^

129. 0 159.9

36.3

207. 0 3693

32.9 162.9 236.6 251.8 208. 2 147.4

Ut.->hCoal£23. 25/Ton

Ut.ihCotil527.00/Ton

Utah Simple Cycle CT
Utiih Compressed Air

Utah Pumpei. 'l Storage
Total 5. 6 11.8

DSM Programs

W Wyo Wind Non-firtn
Y WyoWiitd Firm
0 Wyo Combined Cycle
M Wyo IGCC Wyodak 2
t Wyo IGCC CT
N Wyo PC Wyodflk 2
G WyoCo.il 56.70/Ton

Wyo Simple Cycle CT.
Total

18.8

6.8

25.9

9.4

34.7

12.2

43.5

15.0

85.2

17.7

223.8 314.8 356^

20.5 26.0 34.4

544.2 712.9

42. 3 52.0

DSMProgMms

T Rfin.'w'flble

0 Coger. eri ition

T Combiiwd Cycle CT

A Coal & IGCC

L Transmission

Simple Cycle CT
Pum ed Stora e

Total

S Native Load

Y ?-4IT?P_?19J?S!^Feak Retum
S Finn Sales

T Non-Flnn Sales

E DSM Prograins

M Total Requirements

Existing Generation
L Finn Purchases

& Nuit-Flnn Purchases

R New Resoiirces

To 1.11 Resources

1.9

13.7

4.2

30.9

6.8

49.4

9.4

68J

12.2

89.6

15.0

110.9

17.7

132.2

32.9

20.5

153.6

175.1

162.9

26.0

195.7

347,4

236.6

34.4

258.8

42. 3 52.0

317. 8 391.0

636.2

251.8

1^52. 0 1^17.6

208. 2 147.4

13.7 30.9 49.4 68.3 89.6 110.9 165. Z 491A 779. 7 1,146. 7 1, 878. 0 2^56.1

5^14. 1 5,416.9

310. 6 310^

1,605.8 1^22.6

492.0 743.8

(13. 7) (30. 9)

7^09. 0 8^)62.7

7, 161. 5 7^18.0

557.0 503.7

5. W43 S. 5952

309. 3 307.2

1^72. 2 1^33.6

785. 2 752.1

(49. 4) (683)

8,101.6 8,119^

5,747. 9 5^70. 1 6^12, 8 6,168. 4 6,462. 6 6^32.0
307.0 307.0 307JQ 307JO 305.0 305.0

1^14.6 1,489.9 1,489.9 1,454.7 1^65.5 1,092.9
689.7 652.1 591.1 793.3 937.4 960.2

(89.6) (110.9) (132.2) (153.6) (195.7) (258^1
8. 169. 6 8^08. 1 8^68. 5 8^69. 8 8,774.9 9^)31.3

90.4 41.0

7^84.2 7^10.6 7,665,9 7,702.7 7,730.0 7,^5.0 7,787.1 7,759.4
472.9 464,7 454.1 4455 442.3 439.1 399.5 381.7

4.2 2-2

584.0
44.5 44.5 49.6 59.9 63.3

32.9

37J

338.0 887.9

7^09. 0 8.062.7 8,101. 6 8.119. 8 8, 169. 6 8^08. 1 8^(8. 5 SSWS 8,774.9 9^31-1

7350. 6 7^32^

305. 0 305S

1,037. 1 828.4

1,154, 2 1^44^

(317. 8) (391. 0)

9329. 1 9^19.4

7^90. 3 7^95^

378. 6 358.5

1^60. 2 1,965.1

9^29. 1 9^19.3

Ijh dsm.1Sinc.XLS
Page 69 9/18/95 6:51 PM



PadfiCorp RAMFP-4
Case* 14

hd
B

fJQ
fD

^J
0

50-year
NPV

at 8.6%

fflMl

42, 578

42, 905

50-year
Annual

Growth

Rate

cu

0. 55

Med Load - Med Gas

with 15% Conservation Disadvantage

Financial Model Output for 1996-2015 (including end effects to 2045)

1226 1997

3.28

. 0. 02

2. 71

.0.57

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Nel Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

3. 28

-0. 02

2. 60

-0. 68

Notes:

1) SM = millions of dollars

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real
Cost in milIs/kWh

5, 724

14

5.710
5, 161

1, 326

8, 066

34

2^13
2, 213

49.0

49.0

1, 669

1, 669

0.5

0.1

2.8

2,216
2, 216

48.9

48.9

5, 727

31

5, 696

5, 174

1,339

8, 252

72

2,199
2, 128

48.5

47.0

1, 642

1^89

1.0

0.2

6.1

2, 205

2,135

48.4

46.8

1998

5, 794

49

5.745
5, 240

1.357

8, 427

112

2.238
2, 097

48.8

45.7

1, 649

U45

1.5

0.3

9.8

2, 248

2, 107

48,6

45.5

1999

5, 905

68

5,837
5,336

1, 380

8, 625

142

2.329
2, 113

49.8

45,2

1, 688

1^31

3.1

0.7

12.2

2, 342

2, 124

49.5

44,9

2000

6, 058

89

5,969

5.443

1,405

8,831

172

2,426

2. 131

50.9
44.7

1, 727

1^17

4.7

1.2

14.9

2, 442

2, 145

50.5

44.3

2001

6, 180

Ill

6, 070

5S51

1, 428

9, 248

201

2.550
2, 168

52.4
44.6

1, 786

U18

5.9

1.8

17.8

2, 570

2, 185

51.9

44.1

200;

6, 323

132

6, 191

5, 664

1,452

9, 725

228

2,635
2,169

53.1
437

1, 815

1,494

6.6
2.5

20.7

2, 658

2,188

52.5

43.2

2) General Inflation Rate is 3.30% annually
3) 50-year Real Levelized

2003

6, 478

153

6,325
5, 778

1,476

10, 078

253

2,670
2,127

52.8
42.0

1,809
1,441

6.8
3,2

23.7

2, 697

2, 149

52.0
41.5

2IB5

6.773
196

wn
5,954

1^25

10, 685

299

2, 933

2,190

56.2

42.0

1,924
1,436

5.0
4.4

29.9

2,967
2,215

55.2
41,2

2008

7, 242

259

6, 983

6, 209

1^99

11, 660

350

3^65
2.279

61.9

41.9

2,104
1,425

-4.0

4.7

39.8

3,409
2, 309

60,4

40.9

2011

7, 661

317

7, 344

6^46

1. 667

13, 328

375

3. 886

2, 388

67.8

41.6

2, 331

1,432

-19.4
4.7

47.6

3,938
2, 420

65.8

40.4

4) 50-year Real Levelized

2015

8, 142

393

7, 749

6,716

1,712

15, 274

413

4^40
2,450

77.2

41.7

2,652
1,431

.52S
4.7

50.9

tS%
2, 480

74.2

40.0

Utility Cost in mills/kWh = 42.17 Total Resource Cost in mills/kWh = 40.98

Ijh dsm. 15inc. XLS Financial
9/16/95 6:51 PM



PacifiCorp RAMPP-4 Case # 14

Annual

Growth

Rate 1996

Med Load - Med Gas

with 15% Conservation Disadvantage

Net System Projected Emissions

1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh
MWa

50, 030

5,711

49, 899

5,696

50,319

5,744

51,106

5,834

52,256

5,965

53,139

6,066

54, 203

6,188

55,379

6,322

57^70

6^72

61,129

6,978

67,856

7,746

67^55

7,712

^
01

OQ
(t)

0.12%

0.20%

0.25%

Total Annua Emissions 1000 Tons

C02 51,976 52,014 52,207 52,698 53,459 53,917 54,387 54,762 55,761 57,665 59,443 53,223
NOx 121.1 121.6 122.0 122.5 123.4. 123.7 126.5 126.0 126.1 126.4 126.7 125.9

TSP 10.9 10.9 10.9 11.0 11.1 11.1 11.1 11.2 11.2 11.3 11.3 11.4

nnual S tem mission Rates Pounds/MWh

-1.45% C02 2,078 2,085 2,075 2,062 2,046 2,029 2,007 1,978 1,937 1,887 1,752 1376

-137% NOx 4.84 4. 87 4. 85 4.79 4.72 4. 65 4. 67 4.55 4.38 4.14 3.73 3.73

-1.32% TSP 0.43 0.44 0.43 0.43 0.42 0.42 0.41 0.40 0.39 0.37 033 0.34

Emission Rates as Percent of 1994 Base

C02 100 100.34 99.87 99.25 98.47 97.67 96.58 95.18 93.23 90.80 84.32 75. 84

NOx 100 100.62 100.11 98.96 97.50 96.11 96.41 93.95 90.42 85.41 77.09 76.98

TSP 100 100.46 100. 03 98.99 97^3 96.30 94. 67 92. 74 89.62 85.03 76.94 77. 72

20 Year Emissions (1000 Tons)

C02

NOx
TSP

Average ^Total

55315 1,106,306

125.1 2,502

11.2 224

Ijh dsm. 15inc.XLS 11/14/95 7:54 AM
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PacifiCoq) RAMFP-4
Case # 21

Med Low Load - Med Gas

DSM Pr rams

OWC Wind Non-Firm

OWC Wind Finn

0 OWCGeothermal

W OWCC enl

C OWCCo n2

OWC Combined C de

OWCBrid erTransL

OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWCPum Stora

Total

DSM Pr rams

Utah Wind Non-finn

Utah Wind Finn

Utah Geothennal

Utah C en 1

U Utah Co en 2

T Utah Combined C de

A UtahCadsb ower

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Sim Ie C cleCT

Utah Corn ressedAir

Utah Pum edStora

Total

DSMPr rams

W W Wind Non-firm

Y W o Wind Finn
0 W Combined C 1c

M W IGCCW odak2

I W oIGCCCT

N W FCW ak2

G W oCoal S6.70/Ton

W oSim leC cteCT

Total

Incremental Summer Capacity (MW) of Resource Additions

1226122ZlS2alS222m2m2B122!m21!S!52BIS
2.6 IS 2.9 3.1 3.1 9.7 2<.6 38.0

DSMFro rams

T Renewable

0 Co eneration

T Combined cleCT

A Coal dc IGCC

L Transmission

Sim leC leCT

Pum Stora e

Total

25 2A

2QU 2015

36. 2 455

28.8

2.5

23

2.6

2J

2.6

12

2J8

2.4

2.9

25

3.1

25

3.1

25

9.7

2.6

24.6

20.4

M.O

323

36.2

30^

74.3

38.1

2.3

1.4

u

IS

22

1.4

2.4

15

. 2.5

15

2.5

15

2.5

15

2.6

1.6

20.4

63

32.3

102

303. 3S.1

103 KS

1.4 1.5

6, 2 6.4

1.4

6.2

1.5

6.7

1.5

6.9

u

7.1

1.5

7.1

1A 6. 3 10^

13.9 513 W5

10J 1U

76.7 96.4

2SS

6.4

Annual Summn- Peak Capafity (MW)
S Native Load 6^92 6^827

Y Fum Sales 1^85 1^00

S DSM Programs (6) (13)
T Total Requirementa 8,671 8,714
E

M EristingGeneraUon 9,441 9^83
Finn Purchases 809 758

L New Resources

& Summer Purch $6/Year

V. Tolal Resources lO^tSO

Reserves 1^79 2^)27

Reserve Margin (RM) (%) 18^ 235

63.

6JS85

1,900

(19)
8.766

6.7 6.9

6J956

1^75

(26)
s^as

7/»0
1^90

(32)
8,948

10.146 10,170 10, 185

658 638 632

7.1

74*<
1^95

(40)
8,WO

10^01
es

7.1 13.9 SIJ 80.5

7^72
1^95

(47)
9,020

10^08
an

7385
1^95

(61)
9,120

10^08
579

7^97
1,485

(112)
8,970

10, 123

424

7,943

1,177

(192)
8,928

10^)14

424

76. 7 125^

8^27 . 8^57
1, 102 927

(289) (3«S|
9/ 0 9,119

9^69 9^43
374 341

29

Total

173^

0.0

0.0

0.0

ws

0.0

0.0

0.0

0.0

0.0

0.0

202.4

1403

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

140.3

51.5

0.0

0.0
0.0

0.0

0.0

0.0

0,0

0.0

51.5

365.4

0.0

28.8

0.0

0.0

0.0

0.0

0.0

394^

10.741 10.804 10^108 10^17 10^08 11^08 10,787 10^47 10^31 18^43 10^13

2S3S
232

2J001

22,7

1^69

20.9

1^09

21A

1788

19A

1^68

U3

1^77

17.6
1,510

us

1, 183

13.1
l/W

1ZO

Ijh ml. ma. pd-XI-S
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FadBCorp RAMFF-4 Case* 21

Med Low Load - Med Gas

DSM Pr rams

OWC Wind Non-Finn

OWC Wind Firm

0 OWCGeothermal

W OWCC nl

C OWCC en2

OWCCombmedC de

OWCBrid erTransL

OWCHtr/OWCTranL

OWC Sim 1c C leCT

OWCFum Stora

Total

DSM Pr rams

Utah Wind Non-firan

Utah Wind Finn

Utah Geothermal

Utah Co n 1

U Utah Co en 2

T Utah Combined C 1c

A UtahGadsb Re ower

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim Ie C cleCT

Utah Corn ressed Air

Utah Pum ed Stora e

Total

DSM Pro rams

W W oWmd Non-firm

Y W oWuid Firm

0 W o Combined C de

M W oIGCCW odak2

I W oIGCCCT

N W oPCW odak2

G W o Coal $6.70/Ton

W o Sim teC cleCT

Tout

Incremental Winter Capacity (MW) of Resource Additions

1996 122Z 1228 1222 2QQQ 2001 2002 SQQ1 2005 2008

2. 6 2. 7 2A 2. 9 3. 1 3. 4 3.4 12^ 34. 4 54.7

2QU 2015 Total

2.6

2.4

2.7

25

2.8

2.4

2.9

25

3.1

2.7

3.4

2.6

2.4

\5

2J

1.4

2.4

1.5

2.5

1.6

2.7

15

2.8

1.6

2.7

1.6 95

1.5 1.4 1.5

DSM Pr rams

T Renewable

0 C eneration

T Combined C deCT

A Coal&IGCC

L Transmission

Sim Ie C teCT

Pum Stora

Tolat

6.5 6.6 6.7 7.0 73 7.8 7.7 17.0 64.7 103.9 99. 3 123.0

30.6

6.5 6.6

Annual Winter Peak Capacihr (MW)

S Native Load 7.183 7.142

Y Firm Safes 1.463 1.463

S DSM Programs (7) (13)
T Total Requirements

6.7

7, 167

1,463

(20)

7.0

7^36

1^63

127)

73

7^33

1 13

(34)

7.8

7.436

1^13

(42)

7.7

7^47

1^13

(50)

17.0

7^73

1^13

(67)

64.7

7^95

995

(131)

103.9

8^34

737

(235)

457,5

0.0

30.6

0.0

0.0

0.0

0.0

0.0

488.1

8JSS6

612

_(335)

8,929

437

(<58)
B^40 8^92 8^10 8^72 8^U 8, 707 8^10 8,919 8,759 8,736 8^36 B,W9

9^93 9^69

269 269

31

M Existing Generation 9385 10^)25 10,190 10^17 10^27 10^44 10^51 10^55 10,161 10,047
Firm Purchases 963 825 830 824 799 774 769 761 319 269

L New Resources

& Summer Purch$6/Year

R Total Resources 10^48 10^5(1 11,020 11/)41 11^26 11,018 11,020 11,016 10,480 10^16

Reserves 1,709 2^58 2,410 2,469 2,414 2311 2^10 1f0I 1,721 1^80
Reserve Margin (RM) (%) 19S 263 28.0 28^ 28.0 265 25.1 235 19.7 18.1

\yn

15.0

1^60

14.1

(|h ml. ma. pd. XLS Page 74 11/3/BS 11;42 AM



FacifiCorp RAMFP-4 Case* 21

Med Low Load - Med Gas

DSM Pr rams

OWCWuid Non-Fimi

OWC Wind Finn

0 OWCGeothemul

W OWCC en I

C OWCC n2

OWC Combined C de

OWCBrid rTransL

OWCHlr/OWCTranL

OWCSim Ie cleCT

OWCPum Stora

Total

DSM P rams

Utah Wind Non-finn

Utah Wind Finn

Utah Geothennal

Utah Co nl

U UtahC en2

T Utah Combined C Ie

A UtahGadsb Re owcr

H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sim 1c C deCT

Utah Corn ressedAir

Utah Pum Stora

Total

DSMPro rams

W W o Wind Non-firm

Y W Wind Finn

0 W Combined C Ie

M W oIGCCW odak2

I W ICCCCT

N W oPCW odak2

G W o Coal $6.70/T<xn

W oSim leC cleCT

Total

DSMPco rams

T Renewable

0 Co neratlon

T Combined C cleOT

A Coal&IGCC

L Transmission

Sim Ie C cleCT

Pum d Stora e

Total

Cumulative Annual Energy (MWa)

1226 1997 1998 1999 2QQQ 2QQ1 2QQ2 ZQQS 2CQ5 2008 Zflll 2Q15

2.0 U 6.1 Bl 105 12.8 15^ 21^ 37.0 61^ 85J 114.9

285

2.0

2.1

4A

4^

6.1

6.3

8^

8.4

10.5

10.6

IZfl

12.9

15^

15.1

21A

175

37.0

31.7

61.6

54.2

853 143.5

753 102.0

2.1

1.4

4.2

27

6.3

4.1

8.4

55

10.6

6.9

12.9

8.4

15.1

9.8

17J

ns.

31.7

163

54^

245

75.3 102^1

32.8 43.4

1.4

5,4

2.7

10.9

4.1

16.4

S£

22.1

6.9

28.0

8.4

34.1

9.8

40.1

us.

49.7

16.3 24J

84. 9 1403

32.8 43.4

193. 4 2603

28^

5.4 10.9 16.4 22.1 28.0 34.1 49.7 64.9 14DJ

S Native Load

Y Pum Stora e/Peak Return 310. 6 309. 4 3083 306. 7 306. 6 306-8

S Finn Sales

T Non-Finn Salea

E PS M Programa

5.141. 0 5W&^ 5^76. 9 5,1243 5^07A 5^7B. l 5^44. 6 5^34.9 5^95. 7 5^54.1
3065 306S 305. 0 305Q

1^89. 9 1^54. 7 1^655 l^BZS

935. 6 911A 9783 9267

(40.1) (49J) (84.9) Q40^)

1^05. 8 1^22. 6 1^72. 2 1^33. 6 1^14. 6 1^89.9

700. 6 953.4 9833 978J 959J 96U

(5.4) (109) (16.4) (22.1) (28.0) (34.0)

193.4 288A

6J066S 6.2S5S

305A 305.0

1/B7. 1 828.4

781. 1 8V2

(193.4) (260J)
M Total Requinmenta

Exlatin Generation

L Finn PurchMcB

& Nnn-Finn Purchases

R New ResouTces

Total Resources

7.752.6 7,943^ 7.924.4 7.921.6 7,960.1 7^97.1 KJ036A SJD579 8ja59.6 8JCBSS 7^95.9 SW6.1

7134. 6 7 7.9 7^51. 4 7/456. 9 7^03. 6 73485

557.0 503. 7 472.9 464. 7 454.1 445-5

61. 0 15 2.4 3.4

7J588.0 7^17.0 7^51.9 7^32^1
442J 439. 1 3995 381J

62 IS 8. 1 243

7,752. 6 7^43. 2 7,924J 7^21. 6 7,960. 1 7,997.1 8^36. 4 8,0575 8fl59. 6 8J038S

7361.9 7^557
378.6 3585

55. 4 63.4

285

7,995.9 8^)06.1
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PacifiCoip RAMFP-4 Case # 21

Med Low Load -.Med Gas

'<
B

OQ
fU

^

CTi

50-year
NFV

at 8. 6%

UM)

38, 921

39,062

50-year
Annual

Growth

Rate

1%)

2. 81

-0. 47

3.11

.0.18

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
1S9 Energy Sales (MWa)

Total Customers (OOO's)

Net Bectric Flaml ($M)

Net Conservation Assets ($M)

Utili Cost

3.11 Nominal Operating Revenues ($M)
-0.18 Real

2. 72

.0. 56

Notes:

1) $M = millions of dollars

1226 122Z 1998 1999 2000 2001 2CQ2 2BH 2QQ5 2QQS

5,451 5^79 5^87 5,435 5^18 5^80 5,655 5,745 5,906 6.164

6 II 17 22 28 35 41 52 80 135

5,446 5^68 5^70 5,412 5,489 5^45 5^14 5^93 5,825 6^)29
4,928 4,884 4^97 4,942 5,000 5,061 5,125 5,194 5^03 5,457

U78 1^81 U87 U98 UI1 U24 1^37 1^51 1^77 1^17

8,040 8,196 8^38 8^09 8,639 8,786 8,939 9,109 9^89 10,141

8 15 23 28 32 37 41 55 100 191

2,172 2,U8 2,174 2^52 2^32 2,438 2^02 2^77 2,764 3.089
2,172 2,079 2^)38 2,043 2,048 2,072 2,059 2,053 2.064 2,092

Nominal CostinmiUs/kWh
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal Cost in mills/kWh

Real

2) General InHation Rate is 3.30% annually

503
50.3

502
48.6

50.7
475

52.0

V73.

53.3
46.8

55.0
46.7

55.7
45.9

56.6
45.1

595
44.4

64.6
43.8

1,700 1,677 1,689 1,735 1,779 1341 1^71 1,908 2^07 2,180
1,700 1,623 U83 1S71 1^62 1565 1340 1520 1,499 1.477

-0.1
0.0

0.6

-03
0.0

1.2

-0.6

0.0

1.8

-0.9
0.0

2.2

-1.6
0.0

2.5

-3.1
0.0

2.8

-4.9

0.0

32

-63
0.0

4.4

-103
0.0

83

-18.9
0.0

17.0

2,173 2,149 2,176 2^54 2^35 2,441 2^05 2^81 2,773 3.106
2,173 2,080 2/B9 2,045 2,051 2,075 2,062 2,057 2,070 2,104

50. 3 50. 1 50. 6 51. 8 53. 0 54. 7 55. 4 562 58.9 635

50.3 485 47.4 47.0 46.6 46.5 45.6 44.8 44.0 43.0

3) 50-year Real LeveUzed 4) 50-year Real Levelized
UtUityCostinmiUs/kWh = 43.92 Total Resource Cost in mffls/kWh

2M1 2ai5

6^76 6596
185 252

6,191 6^44
5,601 5,652

1,452 1,474

10^69 12^98

265 346

3,495 3^97

2,148 2,103

712 78.7
43.8 fXS

2,408 2,6<4
1^80 M27

-311 -58.4
0.0 0.0

SS 375

3^21 3.935
2,164 2,123

69.6 76.4
42.8 41.2

43. 03

|h ml. mg.pd.XLS Financial 11/3/95 11:42 AM



FacifiCorp RAMPP-4 Case # 21

Med Low Load - Med Gas

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1999 2000 2001 2002 2003 2008 2QU 2015

System Enerev

GWh

MWa

47,709

5,446

47,017

5,367

47,031

5,369

47^86

5,409

48,059

5,486

48, 554

5,543

49, 151

5, 611

49, 860

5,692

50,946

5^16

52,726

6,019

55,456

6,331

54, 687

6,243

v
ca
00
(D

.^1
**J

0.50%

0.28%

0.22%

-0.22%

-0.44%

4.50%

Total Annual Emissions 1000 T ns

C02 50,786 50,283 50,177 50,268 50,784 51,247 51,679 52,050
NOx 120.5 119. 9 119.9 119. 6 120.4. 121. 3 124.6 124.9
TSP 10.8 10.7 10.7 10.7 10.8 10.8 10.9 11.0

nnual tem Emission Rates ounds/MWh

C02 2,129 2,139 2,134 2,122 2,113 2,111 2,103 2,088
NOx 5.05 5.10 5.10 5.05 5.01 5.00 5.07 5. 01
TSP 0.45 0.45 0.46 0.45 0.45 0.45 0.44 0.44

52, 692

125.4

11.0

2,069

4.92

0.43

53,938

126.2

11.1

2,046

4.79

0.42

54,981

126^

11.2

1,983

4^6

0.40

55,796

127.0

11.2

2,041

4.65

0.41

Emission Rates as Percent of 1994 Base
C02 100 100.47

NOx 100 100.95

TSP 100 100.58

100.22 99.66 99.27 99.15 98.77 98.07 97.16 96.10 93.14 95.85
100.93 99.95 99.20 98.93 100.41 99.21 97.52 94.76 9035 91. 9S
100.80 100.07 98.98 98.81 98.24 97. 18 95. 70 93.42 89.16 90. 90

20 Year Emissions 1000 Tons

C02

NOx

TSP

iveraee Total

52,938 1,058,767

124.3 2,486

11.0 220

Ijh m1.mg.pd.XLS
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FacifiCorp RAMPF-4
Case* 22

Med High Load - Med Gas

Incremental Summer Capacity (MW) of Resource Additions
2QU 2B15 lotal

DSM Piograms_
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothennal

OWC Cogeii 1

issi isei sas las laas 2asa ssa ssa ass iss&
24.5 24.7 24.7 24.9 48,9 73.4 69.3 85S16.9 23.0 23.5 233

52.9

C OWCCogen2
OWC Combhied Cycle
OWC BcidgecTraiis L
OWCHtr/OWCTwnL

OWC Simple C^de CT
OWCFum Stora e

Total

DSM Programs
Utah Wind Noii-firnn

Utah Wind Firm

Ut.ih Ceotlwrmal

UtahCogenl

U UtAhCfigenZ

T Utah Combliwd^Cycle^
A Utah Garisby Kepower

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal 323. 25/Ton

Utah Coal 127. 00/Ton

Utah_S»nple^ycl^CT
Uta h Compressed Ajr^
Utah Pum edStora

Total

97,5 150-d

170. 9 441^ 267. 6 360.5
134.4 791. 2 249.7

16.9

16.0

23.0

19.7

23.5

20.1

23.8

20.2

77.4

20.5

24.7 293. 1 617.1 316. 5 568. 3 860. 5 3355

20.4 20.3 20.4 40.2 61^ 59.1 T3S

463.4

0.0

0,0

0.0

300.8

1240.8

11753

0.0

0.0

0.0

0.0

31B0.3

393.9

8.4

2. 1 197. 4 195.3

283

168.0

1383 62.5

96.9 32.5

H

400.0

DSM Programs

W Wyo Wind No i^-firm
Y Wyo Wind Firm
0 Wyo Combined Cycle
M Wye* IGCC Wyodak 2
I Wyo IGCC CT
N Wyo PC Wyodflk 2
G Wyu Coal $670/Ton_

WvoSim IttC cleCT

Total

DSM Programs
T Renewable

0 Cog^iieration

T Combined Cycle CT

A Coal &: 1GCC

L Traiisniission

Simple Cycle_CT^
Piim dStora e

Total

6.4

19.7

7.0

20.1

7.0

20.2

7.1

188.5 117-3

7^ 7.2

54.9

7.1

226.2 235.5

73. 14.2

727J&

21.6

83.7

205. 3 473.8

20.8 25.8

6.4

41.3

7JO

49.7

7.0

50.6

7.1 7.2

51.1 52.2

7^

52.3

7.1

52.1

11

515

14.2 21.6

103J 156.2

39.8

20.8 65.6

149. 2 185.4

0.0

0.0

0.0

36.7

394.8

200.8

297.4

0.0

0.0

400.0

0.0

0.0

0.0

0.0

83.7

1807.3

138.6

0.0

0.0

0.0

0.0

0,0

39.8

3,0

0.0

178.4

995.9

52.9

168.0 96.9

270. 5 798. 0 462. 9 388A

32. 5 Vt7

0.0

1973.1

853. 7 249.7

439^

83.7

41. 3 49.7 51.1 273.1 UU 355.1 .M.5 566^ 117.7 1,086.6 874.1

1673.5

439^

0.0

0.0

83.7

5166.0

Annual Summer Pulf r,lparity (MW)
S Native Load

Y Firm Sales

5 DSM Programs

T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Suminur Purch $6/Year

R Totnl Resources

Reserves

Reserve Margin (RM) (%)

7^3 7^14

1,785 1,900

«D_Pl)
9,387 9^23

8. 067 8^18 8^56

1,900 1^75 1^90

(142) (193) (245)
9.825 10.000 10^01

6JB81 9, 105

1^95 1795

(297) (349)
10^80 10,651

9J505 10,117 11/J75
1^95 1,435 1.177
(402) (506) (661]

10/898 11, 097 11^91

9,441

609

9,983

758

38

10^27 10,779

277

10.146 10, 170 10, 185 10^00

658 638 632 607
221 318

201 393 500 500

11, 005 11^01 11, 538 11, 625

10^08 10^08

600 579

621 1,419

500

11,929 12^06

10,123 10^)14

424 424

1^82 2^43

11.962 t2^85

1,102 927

(811) (W6)
12^54 12^16

9^69 9^43

374 341

3,481 4,170

12,429 12,981 13,724 14^54

1,140

12.1

1.156

12.0

1,180

12.0

1^01

12.0

1^37

12.0

1^45

12.0

1^78

12.0

l^OB

12X1
us

12.0

1^91

as

1,470

12.0

1^38

12.0

Ijh mh.mg.pd.XLS
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PacifiCorp RAMPP-4 Case* 22

Med High Load - Med Gas

Incremental Winter Capacity (MW) of Resource Additions

0

DSM Programs
OWC Wind Non-Flrm

OWC Wind Firm

OWC Geothermal

1226

22.9

1997

30.7

122S 1222 2000 2QQL 2002 200^ 2005 2QQS 22U

32.0 32,7 33.8 34.3 34.4 34.9 68.7 102.9 94.9

2B15 Total

115,5

W pWCCqgenl
C P^yC Cogen2

QWC Connbiiiie^Cycle
OWCBriclgerTransL
OWC Htr/OWC Tran L

OWC Simple Cycte CT
OWCPum Stora e

Total

56.3 103.7

181.8

160.0

470.0 264.7 383.5

143.0 841.7 265.6

DSM rrogra ms
Utah Wind Non-firm

Utah Wind Firm

Utali C»eothermal

Utah Cogen 1

U UtahCogen2
T UL-iliCombmed Cycle
A Utali Gadsby Repower
H Utah IGCC Hunter 4

Ut.ih IGCC CT

Utflh PC Hunter 4

Ut.)li&Ml$23. 25/Toii

UtflhCoal$27. 00/To«

Utah Simple Cycle CT
Utah Coinpressed Air

UtaliPum cdStora e

Total

DSM Pragrams

22.9

20.5

30.7

22.6

32.0

23.4

32.7

23.7

90.1

23.9

34.3 319.9 664.9

23.8 23.7 23,6

353.4 629.4

46. 6 70.5 67.1 83.5

637.7

0.0

0.0

0.0

320.0

1320.0

1250.3

0.0

0.0

0.0

0.0

3528.0

452.9

0.0

0.0

0.0

187. 2 108.0

8.9 30.1

2.2 210.0 207.8

147.1
36.1

66.5

20.5

5.7

22.6

6.1

23.4

6.2

23.7 211.1 131.8

63 6.3 6.4

62.0

6.4

242.5

6.4

254.4 247.7

12,6 19.2

83.7

217.3

18.3

39.0

420.0

213.6

331.3

0.0

0.0

400.0

0.0

0.0

0.0

0.0

83.7

483. 5 1940.5

400.0

W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combined C de
M WYOiGCCWY°dak2
I Wyo IGCC CT
N Wyo PC Wycidak 2
G Wyo Coal S6, 70/Ton

WyoSim leCvcleCT

Total

22.5

39.8

122.4

0.0

0.0
0.0

0.0

0.0

39.8

0.0

49,1 59.4DSM Programs
T ReiwiViible

0 Coiieneratian

T Combined Cycle CT
A Coal & IGCC

L Transmission

?'m P ̂-e_?Y?l^_CT
Pum d Stora e

Tot<>! 49. 1 59.4

Annual Winter Peak Capacity (MW)

61.6 643

56,3

187.2 108.0

S Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation

Fiim Purchases

L New Resources

& Summer Purch$6/Year

R Total Resources

Reserves

Reserve Margin (KM) (%)

8,073 8^52

1,463 1,463

(49) 109}
9,487 9,607

9,385 10,025

963 825

277 38

10,625 10,888

1,138

12.0

1^62

133

61.6

8,408

1,463

170)

9,701

10,190

830

201

11^21

1^20

15.7

172.5

64.5

287,7

36,1

388.3

6.4

64.9

848.9

127.9 192.6 221.5

492. 5 413.6

290.1 265,6

439.8

8^90 8,975 9^67 9^66

1^63 1313 1313 1^13
233) 297] 361) 426

9, 820 9,991 10^19 10, 453

10^17 10^28 10, 244 10^51

824 799 774 769

244 352 675

393 500 500 500

11,434 11,770 11.870 12.195

913.8

9^96

1J13
(491

10,718

10,255

761

1^24

896.3

10,473 11,487

995 737

619) (811

10^49 11.413

10, 161 10, 047

319 269

2/117 2,720

908.2

83.7

1,172.2

12^52 13^04

612 437

992 (1^13)

0.0

162.2

1213.0

0.0

2099.0

17952

439.8

0.0

0.0

83.7

56307

11,973 12,728

9^93 9^69

269 269

3,712 4,418

12^40 12^97 13,036 13,874 14.556

1,614

16.4

1,779

1.7S

1^51

16.1

1,742

16.7

1^22

17.0

1,647

15.2

1.624

14^

1,902

15.9

1^28

14.4

fjh mh. mg. pdlXLS Page 80
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FacifiCorp RAMPF-4 Case* 22

Med High Load - Med Gas

Cumulative Annual Energy (MWa)

DSMFro rams

OWC Wind Non-Firm

OWC Wind Finn

0 OWC Geothermal

W OWCCogenl

C OWC Cog 2
OWC Combined C ck

OWC Br'dger Trails L.
OWC Htr/OWC Tran L

OWC^imp Ie Cycle CT
OWC Pump Storage

Total

1226

11.2

122Z 1222

25.6 40.4

1222

55.4

laaa

70.8

52,4

2001 2002

S6S 102.1

2003 2Q25

117^ ] 48.9

?008 2QU. 2015

395^ 239. 5 293S

52.4 148.9

169.2

297.9 297. 9 297.9 297. 9 297.9

595.6 817.8 1.188S 1^23.0 1.227.1

62.6 418.8 531^

DSM Program^

11.2

13.2

25.6

27.3

40.4

41.6

55.4 123.2

56.1 70.7

138.8

8S3

420.2 1,011.3 1,264.5 1,744^ 2,179.1 2,349.9

99.9 114.5 143.3 187^ 229.6 232.7

Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Utah Cogen 1

U UtahCogenl

T Utiili Combined Cycle
A Utah Giidsby Repowec

H Utah ICCC Hunter 4

UtafitGCCCT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Tan

Utah Sinnple_CY^leCI_
Utah Compressed Air
.
y.1*1?1 Pu^'p^d Stocage

Total

DSM Programs

152.7 2375 252.3

8.3

197^

211.0

8.3

388.6

163.0

36,3

390S

67.5

IS5J

36.3 363

390.8390.S

127.0 140.9

246.3 255.9

366.6

13-2

5.0

273

10.2

41.6

15.6

56.1

21.0

223.4

26,4

322.8

31.9

354.3

37.3

531J

42.8

703.2

53.6

6. 3 6.2

867.0 1,036.4 1,479.4

70.0 85.9 105.6

W Wyo Wiiici Nori-finn^
Y Wyo Wind Firm

0 Wyo Combined Cycle
M Wy»IGCCWyodak2
1 Wyo IGCC CT
N Wyo PC Wyodak 2
G WyoCo. il S6. 70/Toi\

Wyo Siinply Cycle CT
Tulal

D5M Programs
T Rencwabie

0 Cogenu ratio ii

T Combiiwd Cycle CT
A Coal St 1GCC

L Transmission

Simple Cycle CT
Pum dStora e

Total

S Native Load

S.O 10.2 15.6 21.0 26.4 31.9 37.3 42.8 53.6 70.0 85.9

36.5

142.1

29. 4 63. 1 97. 6 132^ 168, 0 203.7 239, 3 275. 1 345. 7 452. 6 555. 0 6S2.1

52.4 52.4 320. 2 1^99. 2 1^12. 6 1,9135 1,948. 0 1,952.1

152.7 237^ 252. 3 211. 0 163, 0 315.4 792. 1 928.0

403.0

63 6.2

29.4 63. 1 97.6 132. 5 373. 0 493^ 611. 8 1^853 2,021^ 2,681. 5 3^01. 4 3,971.4

5, 702, 4 5^99. 8 5^47. 4 6,1^-5 6^56^ 6^475 6/762. 9 6^95. 3 7,438. 3 8,143.0

Y Pump Storage/Feak Return^_310.6 310.2 309.8 307.2. 307.0 3G7.0 307.0 SfffS 305.0 305.0
S Firm Sales 1,605, 8 1, 622. 6 1^72. 2 1^33. 6 1^14. 6 1,489. 9 1,489. 9 1/454. 7 1^65. 5 1^92.9

T Non-Firm Sales 355. 5 495, 1 501. 9 439. 2 5D6. 6 481. 1 5935 1/103-9 1, 092. 0 1,175A

E _DS_M Program^ (29.4) (63. 1) (97.6) (132.5) (168.0) (203.7) (239^) (275.1) (345.7) (452. 6)
M Total Requireinents 7,945. 0 8, 164. 6 8^33. 7 8^81. 9 8^16. 6 S^21A 5,913, 9 9,485. 9 9, 755. 2 10^64-1

Existing Generation
L Finn Purchases

& Non-Flnn Purchases

R New Resources

Total Resources

7,185.0 7^61.8 7^68.4 7^80.8 7,758.8 7^94^ 7^36.7 7,7365 7,680.1 7^535
439. 1 399. 5 381.7557.0

202.9

503.7

99.0

472.9

92.4

464.7

136.5

454.1

98.6

4455

91.8

442J

62.5

8,775. 1 9^38.4

313. 1 311.6

1/137. 1 828.4

1, 176. 5 1^42.8

(555.0) (682.1)
10746. 9 11^39.1

7^21. 9 7^91^

378. 6 358^

205. 0 289.9 5725 1^10. 2 1,675. 6 2^28A

7,945, 0 8,164. 6 8,2337 8^81.9 8^16. 6 8,621^ 8,913.9 9,485^ 9,755.2 10^64.1

2,746. 4 3^893

10,746. 9 11^39.0
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PacifiCorp RAMPF-4
Case* 22

Med High Load - Med Gas

y
(U

00
(D

GO
ISJ

50-year
NPV

at 8.6%

ffMl

47, 134

47, 849

50-year
Annual

Growth

Rate

(I'.)

Financial Model Output for 1996-2015 (including end effects to 2045)

0. 77

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Elechic Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.42 Nominal Operating Revenues ($M)
0.12 Real

2. 63

-0. 65

3.42

0. 12

Nominal

Real

Nominal

Real

Cost in mills/kWh

Average Customer Bill ($}

Total Resource Cost
DSR Customer Cost ($M)

Levelized (20-year at 8,6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

2.47

-0. 81

Notes:

1) £M = millions of dollars

Nominal

Real
Costinmills/kWh

1996 1997

6, 012

29

5.983

5, 399

1, 374

8, 096

63

2, 278

2.278

48.2

48.2

1,658
1,658

1.0
0.1

5.6

2,283
2, 283

48.0

48.0

6, 110

63

6,047
5, 466

1, 399

8^32

137

2^60
2, 188

47.2

45.7

1, 615

1^63

2,8

0.4

12.6

2, 273

2,200

47.0

45.5

1998

6, 257

97

6, 160

5^66

1,431

8, 667

211

2, 332

2, 185

47.8

44.8

1, 629

1^27

4.6

0.9

20.0

2^53

2,205

47.5

44.5

1999 2003

6,445

132

6, 312

5, 698

1, 468

9, 104

260

2, 458

2, 230

49.2

44.7

1,675
1, 519

9.0
1.9

24.5

2, 484

2.254

48.7

44.2

6, 667

168

6,499

5, 843

1, 507

9^47

306

2^28
2, 220

49.4

43.4

1, 677

1,473

13.0

3.2

29.2

2^60

2. 248

2001

6, 858

203

6,654
5, 995

1^45

10, 363

349

2, 677

2, 275

51.0

43.3

1,732
1,472

16.6

5.0

34.1

2, 716

2.309

2302 2S33 Z005

7, 073

239

6, 834

6,151

1^84

11, 130

391

2,786
2, 293

517

42.6

1.759
1,448

20.1
7,1

39.0

2, 832

2, 331

7,305
275

7,031
6^22

1.624

11^30

430

2,916

2,324

52.7
42.0

1, 796

1,431

23.2

9.6

7, 748

347

7,401

G, 643

1,703

12, 219

499

3,336
2, 491

57.3
42,8

1,959
1,462

27.3
15.2

44. 2 54.9

2, 970

2, 366

3,406
2^43

2QSg

8,453
455

7,998

7, 141

1,824

13, 621

576

3, 849

2,607

61.5
41.7

2, 110

1.429

27.9

24.3

72.3

3, 946

2, 673

2011 201;

9,085 9,848

557 692

8. 529 9, 157

7,621 7,858

1,933 2.003

15, 480 17, 823

614 681

4,496 5,169
2, 763 2, 790

67.4 75.1
41.4 40.5

2,326 2^81
1, 430 1, 393

23.0

32.3

3,7

37.4

2) General Inflation Rate is 3. 30'& annually
3) 50-year Real Levelized

Utility Cost in milIs/kWh =

59.6

40.4

48.7 50. 2 50.8 51.6 55.9
42. 8 42. 6 41.8 4-1, 1 41.7

4) 50-year Real Levelized
41. 31 Total Resource Cost in milIs/kWh

85. 3 89. 2.

4,614 5^96
2, 835 2, 858

64. 8 71.2

39. 8 38.4

39. 64

Ijh mh. mgpd. XLS Financial
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PacifiCorp RAMPP-4

Med High Load - Med Gas

Case # 22

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Enerev

GWh

MWa

52,417

5,984

52,971

6,047

53,958

6, 160

55,268

6,309

56,900

6,495

58, 261

6,651

59,835

6,831

61^59

7,027

64,804

7^98

70,040

7,995

80,310

9,168

79,900

9,121

^
(U

(R
ft>

00
LJ

0.01%

0.18%

0.39%

.2.18%

-2.02%

-1.82%

otal Annual Emis ions 1000 Tons

C02 53,176 53,638 54,101 54,789 55,475 55,997
NOx 121.8 122.6 123.1 123.5 123.3. 123.1
TSP 10.9 11.0 11.1 11.1 11-1 u-2

nua temEmi i Rates ounds/MWh

C02 2,029 2,025 2,005 1,983 1,950 1,922
NOx 4.65 4.63 4.56 4.47 4.34 4.23
TSP 0.42 0.42 0.41 0.40 039 0.38

Emission Rates as Percent of 1994 Base
C02 100 99.82 98.83 97.72 96.10 94.74
NQx 100 99.67 98.20 96.19 93.31 90.98
TSP 100 99.62 98.25 96^6 93.76 91.75

20 Year Emission

C02

NOx
TSP

00 Tons Averaee Total

57, 983 1,159,660

125.5 2^10

11.3 226

56,858

126.6

11.3

1,900

4.23

0.38

93.67

91.07

90.09

57,450

126.1

11.2

1,867

4.10

0.36

91.99

88. 17

87.32

58, 842

126.0

11.2

1^16

3.89

0.35

89.50
83.72

83.06

61357

126.7
11.4

1,758

3.62

032

86.63

77.88

77.73

64, 110

127.4

11.5

1,597

3.17

0.29

78.69

6831

68.42

53,317

126.0

11.8

1,335

3.15

0.29

65.78

67.90

70. 60

Ijh mh. mg. pd.XLS
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FacifiCorp RAMFF-4
Case # 31

Med Load - Low Gas

Incremental Summer Capacity (MW) of Resource Additions

DSM Frog rams
OWC Wind Noii-Firm

OWC Wind Firm

1996

12.9

1997

14.4

]998

15.0

1999

153

2000

15.7

2311

15.8

2QQ2

15.9

OWC Geothermal

OWCCogenl
OWCCogen2

OWC Combined Cycle

OWC Bridgec TransL
OWCHtr/OWCTranL

OWC Simple Cycle CT
OWCPum Stora e

Total

DSMFr^rams
Utah Wind Non-firm

Utah Wind Ficm

Utah Geothermal

;fl03

15.9

78.0

2005

31.0

265.6

2008

46.0

2011

42.5

484.0

2015

51.8

300.8

118.6

12.9

9.8 11.0 11.4

15.3

115

15.7

11.6

15.8

11.6

15.9

11.4

93.9

113

296.6

22.6

340.6

343

526.5

32.0

UtflhCogenl
U Utah Cogen 2

T Utah Coinbined Cycle
A Uti>liGadsbyRepower_

H Utah IGCC Hunter 4

Utah IGCC CT

Ut<ihFCHunter4

Utah Coal S23.25/Ton

UtahCo. ilS27. 00/Ton

Utah Simple Cycle CT
Utah Compressed Air^
Utah Fum edStora e

Total

DSM Programs.

271.6

471^

39.7

123^

Ifltfll

292.2

0.0

0.0

0.0

300,8

1240.8

0.0

0.0

0.0

0.0

0.0

1833.8

218.4

c.o

0.0

0.0

0.0

394.8

0.0

128.3 168.0 297.4

C.O

0.0

0.0

0.0

0.0

9.8

3.4 3.7

11.4

3.8

11^

3.9

12.7

4.0

11.6

4.0

139.7

3.9

179^

4.0

22.6

7.8

34J

11.9

303.6

11.1

403

203.2

13.6

W Wyo Wind Nofrfirm
Y Wyo Wind Jirrr^

0 Wya Cpmbii'ieclCycle^
M WyoIGCCWyodal<.2
] Wyo 1GCC C!
N Wyo PC Wyodflk 2
C WyuCaal li6.70/To".

VVvoS;m Ie C cleCT

Total

DSM Programs

T Rci-ifwabk-

0 Cogfne rat ion

T Conibiiied Cycle CT

A Coal & IGCC

L Transmission

Simple CycleCT^
Pum ctStoca e

Total

3.4

26,1

3.7

29.1

3.B

30.2

3.9

30.7

4.0

31.3 31.4

3.9

31.2

4.0

31.4

78.0

7.8

61.4

11.9

92.2

265.6 294.6

11.1

85.6

755.6

13.6

105.1

0.0

0,0

40.3

950.9

75.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

75.1

1.1

29.1

Annual Summer Peak Capacity (MW1
S Native Load 7^69 7^16

Y Firm Sales 1,785 1,900

5 DSM Programs (26) (55)
T Total Requirements 9^128 9,161
E

M Existing Generation 9,441 9,983
Firm Purchases 809 758

L New Resources

& Suinmer Purch £6/Year

R Trial Resources

Reserves 1, 222 1^80

Reserve Margin (RM) W 13.5 17^

7,457

1.900

(85)
9^72

10, 146

65S

30.7

7^23

1^75

(116)
9^82

10,170

638

32.4

7JS60

1^90

(147)
9^03

10.185

632

1

31.4

128.3

159.5

168.0

277.4 327.0 386.8

585.7

0.0

542. 6 1936.4

297.4

0,0

0.0

0.0

403 40.3

683. 0 2859.8

10.250 10.741 10,804 10.808 10,818

7.995 S. 207

1795 1,795

(179) (210)
9.611 9,792

10^01 10^07

607 600

1 129

30

10^09 10,967

8^13 8^07 9^73

1795 1,485 1,177

(241) (303) (395)
9.967 9,989 10,155

10^08

579

375

10, 123

424

641

10^)14

424

936

10,034 10^82

1,102 927

(481) (586)
10,655 11,123

9^69 9^43
374 341

1,691 2^74

11,162 11,188 11^74 11,934 12,458

1^32

165

1,426

152

W

12.7

1,198

125

1,175

12,0

1.196

12.0

1, 199

12.0

1^19

12.0

1^79

12.0

1.335

12.0
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PacifiCorp RAMPP-4 Case # 31

Med Load - Low Gas

DSM Programs

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W pWCCogenl
C OWCCogen2

OWC Combined Cycle

OWCBrid erTransL

OWCHtr/OWCTranL

OWC Sim teC cleCT

OWCPum Stora

Total

DSMFro rams

Utah Wind Non-firm

Utah Wind Firm

Utiih Geothermal

Utah Cugen 1
U UtahCogen2
T Utith Combined Cycle^
A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utflh 1CCC CT

Utah PC Hunter 4

Ul,ih Coal $23. 25/Ton

Utah Coal $27.00/Ton

utnl-'l_SAmE. le'-?ff?£?1'
Utali Compressed Air
Utah Pum edStora e

Total

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyo CoiiibinedCycle
M WyoICCCWyodflk2
I Wyo IGCC CT
N WyaPCWyodak2
C Wya Coat $6. 70/Ton

W n Sim Ie C cleCT

Total

DSM Programs
T Renewable

0 Cogeiwratioii

T Conibined Cycle CT
A Coal & 1GCC

L Transmissinn

Simple Cycle CT
I'uin d Stora

Total

Incremental Winter Capacity (MW) of Resource Additions

122£ 122Z 1226 1222 2003 2001 2002 2003 2003 2008

163 20, 3 21. 4 22. 1 22. 8 23. 1 23. 0 23. 2 45, 4 66,6

2QU 2015

60. 2 72.7

83,0 282.5 313.4
320.0

514.9 126.2

16.3

12.2

W.3

13,7

21.4

14.6

22.1

14.6

22.8

14.8

23.1

14.6

23. 0 106^ 327. 9 380.0

14.4 14.5 28.3 42.5

575.1 518.9

39.0 47.8

2B8.9 131.1

1.2 142.9 187.2

12.2

2.9

13.7

3.3

14.6

3.4

14.G

3.5

16.0

3.5

14.6

3.6

157.3

3.5

201.7

3.6

42.5

10.7

327.9

9.7

40.3

219.2

lotal

417.1

0.0

0.0

0.0

320.0

1320.0

0.0

0.0

0.0

0.0

0.0

2057.1

271.0

0.0

0.0

0.0

0.0

420.0

0.0

331.3

0.0

0.0

0.0

0.0

0,0

0.0

0.0

40.3

1062.6

11.9 66.7

0.0

0.0

0.0

0.0

0.0

0.0

2,9

31.4 37.3

3.4

39.4

3.5

40.2 41.1

1,2

3.6

41.3 40.9

3.6

41,3

7.1

80.8 119.8

9.7

108.9

Annual Winter Peak Capacity IMVf)
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation
Firm Purcliases

L New Resources

& Siimiiier Purch S6/Year

R Total Resources

Reserves

Res<;n, '<i Margin (RM) (';!,)

7^69 7,631

1,463 1,463

(31) (t9)
9, 001 9, 025

9^85

963

10,025

825

7,736

1,463

108

9,091

10,190

830

7^94 8,085

1^63 1^13

(148 (189

9,109 9^09

10^17

624

10^28

799

1

83.0 282. 5 313.4

142. 9 187.2

311.5

8^79 8,478 8,694 9,104 9,732

l.il3 1313 1^13 995 737

231 272 313) 394 514

9,361 9,519 9^94 9,705 9,956

10^44 10^51 10^55 10, 161 10^47

774 769 761 319 269

1 144 414 697 1.010

803.8

912.7

132.4

577,3

40.3

750.0

0.0

0.0

66.7

754.8

0.0

2060.0

331.3

0.0

0.0

0.0

40.3

3186.4

10^44 11,085

612 437

622) 755

10^34 10,767

9^93

269

9^69

269

1^14 2,432

10,348 10,850 11,020 11,041 11,028 11,019 11,164 11,430 11,177 11.326 11.976 12,570

IM7

15.0

1,825

20,2

1,929

21.2

1,932

21.2

1^19

19.8

1^58

17.7

1,645

I7J

1,736

17.9

1,472

15.2

1^71

13.8

1,642 1^02

15.9 16.7
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FaciBCorp RAMPP-4 Case* 31

Med Load - Low Gas

Cumulative Annual Energy (MWa)

DSMPrqgrair^
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothennal

W OWCC en 1

C OWCCogen2
OWC Combined C de

OWCBridRerTransL.

OWCHtr/OWCTranL

OWCKmPte Cycle^T
PV^^ JL4?!P-^t^8e-

Total

1226 1997 1222 1222 2000 2GQ1 2222 2QEQ. 202S 2222 2SU 2GI5

7.9 16.9 26. 1 35.6 453 55.2 65.0 74.9 94.1 122.7 149.0 181-1

297.9

77^ 340.1 631.7 1,103.8 1^013

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

UtahCogeiil

U Utah Cogen 2

T Utah Combined Cycfc
A Utah Gadsby Rep^wer^
H Utah IGCC Hunler 4

Utah 1GCC CT

Ut,->hPCHuittei4

Utah Co.il S23. 25/Ton

Utah Coal 527.00/Ton

Utah Simple Cycle CT
Uta h Co m pressed Air
Utah Pumped Storage

Tota)

DSM Programs

^ *YY?-^^^- Noii-firi"
Y -'^y9-'lYil }^-. Fl£!?-
0 Wyo Combined Cycle
M Wyo IGCC Wyoriak 2
I Wyo IGCC CT
N WyoPCWyod^kZ
C Wyo Coal $6.70/Ton_

Wyo Simple Cycle CT_
Total

7.9

6.6

16.9

13.9

26.1

21.4

35.6

29 .a

45.3

36,6

55^

44.3

65.0

51.8

152.1

59.4

434.3 754.4 ]^52-S 1,680^

74. 4 97. 1 11SJ . 144.6

268,8 390.8

1.0 1.0 112. 3 255. 0 266. 3 2B6. 0 259. 8 212.7

6.6

2.3

13.9

5.0

21.4

7.6

29.0

10.4

37.6

13.1

45.2

15.9

164.1

18.7

314.4

21.5

340.7

27.0

383-1

35.3

646,9

43.1

45

752.9

52.7

2.3

16.9

5.0

35.7

7.6

55.1

10.4

74.9

13.1

93.1

35.9

1153

18.7

135.5

21J

155.7

27.0

195.5

35^

255.1

35.7 55.1 74.9

1,0

9G.1

1.0

1163

112.3

rj3.

255.0

340.1

266.3

DSM Programs

T Renewable

0 Cugmyratian

T Combined Cycle CT

A Caal&lGCC

L Transmission

Simple Cycle CT
Fum d Stora e

Total

5 Native Load

Y Pump Stprage/Peak Return 310.6 310.1 309.8 307.2 307.0 307.0 307.0 307.0 305.0 305.0
S Firm Sales 1,605.8 1^22.6 1^72.2 1^33.6 1^14.6 1,489.9 1^89.9 1,454.7 1^65.5 1^92.9
T Noii. Finn Sales 495. 7 748. 1 7575 7147 640. 1 5815 579. 4 6972 860. 3 8783

(95.1) (115.3) (1355) (155.7) (195.5) (255.1)

43. 1 52.7

310. 4 378.4

631.7 1372. 6 1^89.9

286.0 259.6 212.7

4.8

487.9 801.9 1.17ZA 1,942.8 2^85.9

5,414.1 5,416.9 5,4843 5^95.2 5,747.9 5^70.1 6/112.8 6,168.4 6,462.6 6,932.0

E DSM Programs

M Total Requirements

Existtng Generation
L Finn Purchases

& Nun-Firm Purchases

R New Resources

Total Resources

(16. 9) (35.7) (55-1) (74.9)
7^09. 5 8,062. 0 8, 068. 6 8,075, 8 8,114. 5 8,133. 1 8^53. 5 8,471^ 8, 697. 9 8,953.1

7, 1615 7^13.2 7^44.0 7^55.7 7^01,4 7/607^ 7^28.6 7^48.6 7,671.7 7^41.0
557. 0 503. 7 472. 9 464. 7 454. 1 4455 442. 3 439. 1 399. 5 381.7

55.5 56. 1 79.0 703 51.7 202

112. 3 332. 2 606.4

91.0 45.1 51,7 12.7

917.71.0 1.0 112.3 332.2

7^09.5 8^)62.0 8,068.6 8/175.8 8,114,5 8,133.1 8^53.5 8,4715 8,697.9 8,953.1

7350. 6 7^32.2

305, 0 ^11^

1^37. 1 528^

1,094. 2 1^393

(310. 4) (378. 4)

9,476.6 9^32.7

7,465. 2 7^665

378. 6 3585

0.3 05

1,632. 4 2,107-5

9,476. 6 9332.6
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PaeifiCoTp RAMPP-4 Case # 31

Med Load - Low Gas

v
B

00
(b

co
00

50-year

NFV

at 8. 6%

ffiMl

42, 649

50-year
Annual

Growth

Rate

cu

0. 55

3. 29

-0.01

2. 72

-0^6

Financial Model Output for 1996-2015 (including end effects to 2045)

42,973 3. 2«
-0.02

2. 61

-0.67

Notes:

1) $M = millions of dollars

ISSfi 1997 1998 1999 200Q 2203 2005 2008 2011 2fil5

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Eleclric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWh

Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal Cost in miIls/kWh

Real

2} General Inflation Rate is 3-30"f(> annually

5,724 5,727 5,794 5,905 6,058 6, 180 6,323 6,478 6,773 7^42
17 35 55 74 94 115 135 155 195' 255

5,707 5,692 5,740 5,831 5,964 6,065 6,188 6^24 6^77 6,987
5, 158 5, 170 5, 235 5, 331 5,438 5^48 5.662 5,776 5,955 6.213

1326 1,339 1,357 1,380 1,405 1/128 1/152 1,476 1525 1^99

8,071 8,261 8,438 8,643 8,886 9^78 9^32 9,935 10.4B4 11.475

39 80 122 152 181 208 2S3 256 29& 342

2,212 2,200 2,241 2,333 2,431 2^57 2,607 2,671 2,939 3^60
2^12 2,130 2,100 2,116 2,135 2,174 2,145 2/128 2,194 2^76

7, 661 8. 142

310 381

7, 351 7, 761

6^53 6,727

1,667 1,712

13,173 15^50

362 397

3,880 4,550
2, 384 2,456

49.0

49.0

48,6
47.0

48.9

45.8

50.0

45.3

51.0

44.8

52.6

44.7

52,6

43.3

52.8
42.1

56,3
42.1

61.7
41.8

67.6

415

77.2
417

1,668 1, 643 1, 651 1, 691 1, 730 1, 790 1, 796 1. 809

1,668 1^90 1^47 1^34 1^20 1^22 1,478 1^41

1, 928 2, 102

1,439 1^23
2, 327 2,658

1,430 1,434

0.6
0.1

3.2

1.3
0.2

1.9
0.4

3.6
Q.8

4.9
1.3

6. 8 10.6 13. 2 15.8

5.8
1,9

18.5

6.3
2.6

21.3

6.1

3.3

24.1

3.7
4.2

30.1

-65
4.3

39.6

-23.3
4.3

-58.7
4.3

2,216 2,207 2,252 2,S47 2,44S 2^77 2,631 2,698 2,973 3,404

2,216 2, 137 2,110 2, 129 2, 150 2, 191 ' 2,165 2, 150 2,220 2^06

48. 9 48.4 48. 6 49. 6 50.6

48. 9 46, 9 45. 6 45. 0 44.4

3). 50-year Real Levelized

52, 0 51. 9 52. 1 55. 3 60.3

44.2 42.7 41.5 41,3 40.8

4) 50-year Real Levelized

46. 4 48.5

3, 931 4. 603

2, 415 2,484

65. 6 74.3

40.3 40,1

Utility Cost in mills/kWh = 42.21 Total Resource Cost in mills/kWh = 41.05
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PacifiCorp RAMPP-4
Case # 31

Med Load - Low Gas

Net System Projected Emissions
Annual

Growth

Bate 1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

S stemEner

GWh

MWa

50,002

5,708

49,856

5,691

50,273

5,739

51,049

5,83S

52^08

5,960

53, 100

6,062

54,174

6,184

55^60

6,320

57^72

6^72

61,162

6,982

68,021

7,765

67,808

7,741

v

,
(»

00
fD

00
w

-0.05%

0.05%

0.07%

-1.64%

-ISW,

-1.52%

Total Annual Emission 1000 Tons

C02 51,963 51,967 52,104 52,561 53^95 53,737 54,033
NOx 121.1 121.5 121.8 122.2 123.0 123.2 125.2
TSP 10.9 10.9 10.9 11.0 11.0 11.1 11.0

nnual S stem Emi sion Rate Pounds/MWh

C02 2,078 2,085 2,073 2,059 2,042 2,024 1,995
NOx 4.S5 4.87 4.84 4.79 4.71 4.64 4.62
TSF 0.43 0.44 0.43 0.43 0.42 0.42 0.41

54, 207

124.0

11.0

1,958

4.48

0.40

55,259

124.3

11.0

1,920

4.32

0.38

57^03

124.8

11.1

1^71

4.08

0.36

58,615

123.8

11.0

1,723

3.64

0.32

51,480

122.2

11.0

1^18

3.61

0.32

T'mission Rates as Percpnt of 1994 Base
C02 100 100. 30

NOx 100 100.57

TSF 100 100.39

99. 73 99.08 98.23 97.38 95.98 94.22 92.36 90.00 82.92 73.06
99.96 98.77 97.21 95.78 95.40 92.46 89.12 84.20 75.10 74.41
99.84 98.74 97.17 95.89 93.85 91.26 88.14 83.68 74.62 74.73

20 Year Emissions (1000 Tons)

C02

NOx
TSF

l|h rn. lg. pd.XLS

kveraee Total

54,729 1,094^81

123.4 2,468

11.0 220

11/14/95 8:00 AM
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PaciiiCorp RAMPP-4 Case # 32

Med Load - Med Gas

with Limited Gas (500 MW) at Med Esc

Incremental Summer Capacity (MW) of Resource Additions

DSMPro rams

OWC Wind Non-Finn

OWC Wind Firm

0 OWC Geothermal

W OWC Cogen 1
C OWCCogen2

OWC Combined Cycle
OWC Bridget Trans_L^
OWCHtr/OWCTranL

pWC^imeJleC cleCT

OWCPum Stora e

Total

DSM Programs.

1996

14.3

1997

15.7

1998

16.1

1223 2QQ2

20.7 21^

2QQ1 2CQ2

213 21.3

100.4

2Q03 2005 2QSS

21.4 41.8 62.5

150.4

47J

50.0

23.0 128.7

2QU 2215

5S.9 733.

565.0

14.3

13.4

15.7

14.2

16.1

14.6

20.7

14.7

21.2

14.9

21.3 121.7 219-1 114.8 191^

14.7 14.7 14.7 29.0 44.0

623.9

41.7

733.

Total

388.4

0.0

0.0

0.0

300.8

764.0

0.0

0.0

0.0

0.0

0.0

1453.2

51.9

H

Utah Wind Non-firm

Utah Wind Firm

Utah Geothennal

Utah Cogen 1

U Utali Cogen 2

T Utah C»Ribined Cycle
A Utah Gadsby Repower_

Utah IGCC Hunter 4

Utnh 1GCC CT

Ut.ihPCHuntfr4

UtahCo.ilI23. 25/Ton

Utah Coal $27. 00/Ton

Utah S^mple^yc[e CT
V-1?-1?. Co.inpressed Air
Utah Pum edStora

Total

170.0 131.7 20.6

282.5

0.0

0.0

0.0

0.0

322.3

0,0

135. 7 2643

DSMPro rains

W Wyo Wind Non-firm
Y Wyo Wind Firrn^
0 Wyo Combined Cycle
M WyolGCCWyodak2
I WyuIGCCCT
N WyoPCWyudakZ

C Wyo Coal $G.70/Ton_
WvoSim leC deCT

Total

DSM F'rogrnms

T Rcnew. -tblc

0 Cogeneratio"

T Combined Cycle CT
A Coial & IGCC

L Transmission

Simple Cycle CT
Pum dSlora e

Total

13.4

5.1

14.2

5.1

14.6

5.3

14.7

5.4

14.9

5.4

14.7

5.4

14.7

5.5

14.7

5.4

199.0

10.7

175.7

163

60.9

198. 0 377.1

15.4 19.0

0.0

0.0

0.0

400.0

0.0

0,0

0.0

0.0

60.9

1065.7

104.0

0.0

0.0
0.0

0,0

2143

5.1 5.1 5.3 5A 5.4 5.4 5.5 5.4 10.7 16.3 15.4 233.3

32. 8 35. 0 36. 0 40. 8 41. 5 41.4 41.5 41. 5 81.5 122.8

100.4 197.7 243.0 260.4

116.0 144.1

585.6

135.7 478.6

0.0

214.3

0.0

0.0

31S.3

774.9

0.0

1387.1

0.0

614.3

32.8 35.0 36.0 40.8 41.5 41.4 141.9 239^ 324. 5 383^

Annual Summer Peak Capacity (MW)

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Exisling Geiwration
Firm Purchases

L New Resources

& Summer Furcli $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%}

7^69 7316 7,4S7 7^23
1,785 1,900 1,900 1^75

(33) (68) (104) (145)
9.021 9.148 9,253 9,353

9,441 9.983 10,146 10,170

809 758 658 638

7^60 7.995

1390 1^95

(186) (228)
9,564 9,563

8^07

1,795

(269)
9,733

8,413

1,795

(311)
9fiW

SJSQ7 9^73

1,485 1,177

(392) (515)
9,900 10^)35

10,185 10^01 10^08 10^08 10,123 10/n4
632 607 600 579 424 424

100 298 541 802

60.9

683.6

10,034 10,782

1,102 927

(631) (775)
10,505 10,934

9^69 9^43

374 341

1^23 2,062

0.0

0.0

60.9

2837.2

10.250 10.741 10.804 10.808 10,817 10,808 10,908 11^85 11,088 11^40 11,766 12^46

1,229

13.6

1JS93

17.4

1^51
16.8

1^55

155

1^53

13,1

1^46

13.0

1,175

12.1

1.188

11S

1,188

12.0

1^04

12Q

1^61

12.0
U>2

12.0

Ijh limilad.500.KLS
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PacifiCorp RAMPP-4 Case # 32

Med Load - Med Gas

with Limited Gas (500 MW) at Med Esc

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermat
W pW C Cogent

C OWCCogenT.
OWC Combined C de

OWC_Bndger Trans L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Programs

1996

18.4

1997

21.8

1998

22.9

1999

27.0

2000

27.8

2ml

28.3

2002

28.1

106.8

2flfl3 2005

28.5 55.6

2008

823

2011 2fil5 Total

75.7

160.D

50.3

53.2

24,5 136.9 601.0

18.4

15,7

21.8

16.9

22.9

17.7

27.0

17.8

27.8

18.0

28.3

17.9

134.9

17.6
Utali Wind Non-firm

Utah Wind Firm

Utnh Geothermal

Utdli Cogen 1

U UtahCagen2

T Utnh Combined Cycle
A Utah Gadsbyjiepower^
H Utali IGCC Hunter 4

UtahIGCCCT

Ut<ili PC Hunter 4

Utah Coal $23.25/Ton

Ut.ihCoalI27.00/Ton

Utali Simple Cycle CT
Utah Compressed Air
Utah Pum edStora e

Total

DSM Programs

W Wyo Wind Non-firm

Y WyoWiiid Firm
0 WyoCombhied Cycle
M Wyo IGCCW^odak 2
I Wyu IGCC CT
N Wyo PC Wyodak 2
G Wyo Coal $6. 70/Ton

WyuSim 1c C cleCT

Total

238.8 133.3 219^

17.7 34.7 525

180,8

49.0

22.0

60.6

509.1

0.0

0.0

0.0

320.0

812,7

0.0

0.0

0.0

0.0

0.0

1641.8

336,1

0.0

0.0

0.0

0.0

342.9

0.0

0.0

0.0

0.0

4.6

17.7

4.9

17.8

4.9

18.0

5.0

17.9

5.1

17.6

5.0

17.7 215.5 192.6

5.0 10. 0 15.0

135.7 264.3

60.9

385.8

400.0

0.0

0.0

0.0

0.0

60.9

1139.9

14.1 17.3 95.6

0.0

0.0
0.0

214.3

4.7 4.9 5.0 5.0

0.0

0.0

214.3

0.0

0.0

309.9

38.7 43.4DSM Programs
T Rei-iiiwable

0 Cogeiieration

T Coinbined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum d Stora

Total 38.7 43.4

Annual Winter PMtc Capacity fMWl

45.5 49. 7 50.8 51.3 50.7 51.2 1003 149.6

106. 8 210J 258. 5 277.0

138.8

623.0

170.6 940.8

0.0

1475.6

0.0

135. 7 478.6 614.3

0.0

S Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& SiimiiitT Furcli $6/Year

R Tolal Resources

RcstTves

Reserve Margin (RM) (%)

7369 7, 631

1,463 1,463

39 82

8,993 9,012

9^85 10,025

963 825

45.5

7,736

1,463

(128

9,071

10, 190

830

7^94 8,085

1^63 1^13

(1 (228
9,080 9,170

51,3

8^79

1313

(279)

9^13

10^17 10^27 10^44

824 799 774

8,478

l. il3

330

9^61

10^51

769

107

261.5

8,694

1^13

(381)
9^26

10^55

761

317

426.8

9,104 9^32

995 737

482 631

9,617 9,838

10,161 10,047

319 269

576 853

0.0

60.9 60.9

710.1 3091.6

10^44 11,085

612 437

(770) 941

10,186 10.581

9^93 9^69

269 269

1,611 2,151

10^48 10,850 11,020 11,041 11,026 11,018 11,127 11,333 11.0S6 11,169 11.773 12.289

U55
15.1

1^38

20.4

1,949

215

1,961

21.6

1^56 1,705

20.2 183

1^66 1^07

17.6 17.7

1,438

15.0

1^31

13.5

1^88

15.6

1,708

16.1

Ijh limHed. 500. XLS Page 92
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PacifiCorp RAMFP-4
Case* 32

Med Load - Med Gas

with Limited Gas (500 MW) at Med Esc

DSM Programs
OWC Wind Non-Finn

OWC Wind Firm

im

9.3

Cumulative Annual Energy (MWa)

1997 12^ 1222 2000 2QQ1 2S2Q2 2022 2025

193 29. 7 42.4 55. 4 68.6 81.7 94.9 120.7

0 OWCGeothennal

W OWCCo en 1

C OWC Co en 2

OWC Combined C de

OWCBridgerTrans L
OWCHtr/OWCTranL

OWC Simple C cleCT

OWC Pump Storage
Total

DSMPtograms^
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen I

U Utah Cogent
T Utah Combined Cycle
A Ut.ihGfldsbyRep_owei_
H Utah IGCC Hunter 4

Utah ICCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Ut.iliCoalS27.00/Ton

Utah Simple C^cleCT_
Utah Compressed A^r
Utah Pumped Storage

Total

DSM Programs

W Wyo Wind Noii-finn
Y Wyo Wmd Finn
0 11^Y?_?ombinedc cle
M Wyo IGCC Wyodak 2
I Wyo IGCC CT
N WyoPCWyodak2

C WyoCoal $6.70/Ton
Wyo Simple Cycle CT_

Total

DSM Programs
T Renewable

0 CogcntTiitioii

T Coinbincd Cycle CT
A Coal & IGCC

L TMiismtssioH

Simple Cycle CT
Pum dStora e

Total

99.4 248.3

46.8

297.9

69.6

2im

159.3

297.9

195.1

2C11

195.6

297.9

697.2

2015

240.7

297.9

6733

9.3

9.8

19.3

20.1

29.7

30.9

42.4

41.7

55.4

52.5

68.6

633

1S1. 1 390-1 488. 2 652.3

74.0 84.8 106.1 1385

1,190.7 1^.US

169,4 208.0

165. 3 276.2 290.5 276.2

124.4 366.6

3.9

20.2

7.9

30.9

12.1

41.7 52.5

163 20.5

63.3

24.7

74.0

29.0

84.8 271.4 414.7

33. 2 41. 6 S4.2

93.

584. 3 B60.0

66.4 815

3.9

23.0

7.9

47.5

12.1 US

72.7 100.3

20.5

128.4

24.7 29.0 33.2 41.6 54.2

156. 6 184. 7 212. 9 268. 4 352.1

196.4

66.4 277^

431. 5 530.1

99.4 295. 2 532. 7 769. 2 1^85. 6 1^473

124. 4 562.9

23.0

S Native Load 5,414.1

Y Pu'np Storage/FeakReh.im 310.6
S Finn Sales

T Non-Finn Sales

E DSM Programs

1,605.8

498.8

(23.0)
7^06.4M Total Requireinenls

Existing Generation^ _7,161.0

47.5

5,416.9

310^

1^22A

759.9

(475)
SJOS12

72.7 128.4 156A 284. 1 508.1 801.1 1,121.2

5.4843 5395.2 5,747.9 5370.1 6/112.8 6,168.4 6^62.6 6ft32£
309. 8 307^ 307. 0 307^1 307. 0 307. 0 305. 0 3CGS

1^72.2 1^33.6 1^14.6 1.489.9 1,489.9 1,454.7 1^65.5 1^)92.9
827. 3 798.4 734. 4 720. 1 699A 800.7 9255 9355

9.2

1,841.4 2^49.6

7^50. 6 7^32.2

306. 0 ^16^

1,037. 1 828.4

1:129. 6 1^403

L Finn Purchases

& Non-Finn Purchases

R New Resources

Total Resources

557.0

88.4

7^06.4

7^21.7

503.7

36.7

(72.7) (1003) (128.4) (156.0 (184.7) (212.9) (2(8.4) (352.0)
8.120. 8 8,134. 1 8,175, 5 8^30. 5 8324. 7 8^17.9 8,690. 2 8,913.3

7<08. 6 7W13 7M). * UWS 7,740. 8 7,7493 7,748. 2 7/36.9
472. 9 464.7 454. 1 ASS 4423 439.1 3995 381.7

29. 1 52. 0 665 423 343 9. 8 255
769.2

393

8^)62.2

99. 4 295. 2 532.7

8.120. 8 8,134. 1 8,175. 5 8^305 8^24^ 8^17. 9 8^90. 2 8,913.3

(431. 5) (530. 1)

9^90.9 9,687.6

7^02.3 7^09A
378. 6 3585

1,410. 0 1^19.4

9^90. 9 9^875

Ijh limiled.EOO.XLS
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PacifiCorp RAMFP-4
Case # 32

IT)
B

00
(t»

\0
^-

50-year
NPV

at 8. 6%

(SMI

41, 924

42, 445

Med Load - Med Gas
with Limited Gas (500 MW) at Med Esc

Financial Model Output for 1996-2015 (including end effects to 2045)
50-year
Annual

Growth

Rate

CU System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
".51 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.17 Nominal Operating Revenues ($M)
-0. 12

2. 65

-0. 63

Real

Nominal

Real
Cost in mills/kWh

3. 17

-0.13

2.49

-0. 78

Notes:

1) 5M = millions of dollars

Ijh limiled. SQO. XLS Financial

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M»

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real
Cost in milIs/kWh

1396

5, 724

23

5, 701

5,152

1^26

8, 084

51

2, 211

2^11

49.0

49.0

1, 667

1, 667

0.8

0.1

4.5

2^16

2, 216

48.9

48.9

1997

5, 727

47

5, 680

5, 159

1,339

8,284

103

2,195
2, 125

48.6
47.0

1, 639

1^87

1.7

0.3

9.3

2, 205

2,134

48.4

46.8

1998

5. 794

72

5, 722

5, 219

1,357

8,471

156

2, 234

2, 093

48,9

45.8

1,646

1^42

2.7

0.5

14.4

2. 249

2, 107

48.6

45.5

1999

5,905
100

5, 805

5, 307

1, 380

8, 686

196

2, 322

2, 107

50,0

45.3

1, 683

1^27

5.9
1.2

18.0

2, 341

2, 124

49.5

44.9

2000

6, 058

128

5, 930

5, 407

1, 405

8, 936

234

2, 416

2. 122

51.0

44.8

1, 720

1^10

2.1

21.8

2,440

2, 143

50.4

44.3

2001

6, 180

156

6, 024

5J510

1, 428

9340

271

2^37
2,157

52.6

44.7

1,777
1^11

11.4

3.3

25.7

2^67

2. 182

51.8

44.1

200;

6^23
184

6.139
5, 616

1, 452

9, 712

305

2,618
2, 154

53.2
43.8

1, 803

1, 484

13.8
4,8

29.7

2, 652

2, 183

52.3
43.1

20D3

6,478
212

6, 266

5, 723

2S05

6, 773

269

6^04

5. 887

2008

7^42
353

6,889
6, 122

zau

7,661

432

7^29

6,441

aai

8, 142

536

7,606

6;8<

1,476 1525

10, 039 10, 632

337 395

1^99 1.667 1,712

11, 725 13, 621 16, 068

460 493 546

2, 732

2, 177

54.5

43.4

1, 851

1, 475

15.7
6.5

33.9

2, 773

2.209

53.5
42.6

2) General InflaHon Rate is 3.30% anniially
3) 50-year Real Levelized

Utility Cost in milIs/kWh =

2,963

2,212

575

42,9

1,943
1,451

17.7
10.2

42.5

3, 016

2,251

56.1

41.9

3362
2^77

62.7
42.5

2,102
1, 424

15.6

155

56.4

3,434
2, 326

60.8

41.2

3, 828

2^52

67.9

41.7

2, 296

1/111

8.7

19.1

66.8

3,914
2,405

65.4
40.2

4) 50-year Real Levelized

42.11 Total Resource Cost in mills/kWh =

4, 334

2^39

75.1
40.6

2^32
1. 366

-10.8

19.7

71.4

4, 425

2.388

71.4
38.5

40. 54

9/1B/9S 6:58 PM



PacifiCorp RAMPP-4

Annual

Growth

Rate

Med Load - Med Gas

with Limited Gas (500 MW) at Med Esc

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003

Case # 32

2005 2008 2011 2015

v
(B

00
(D

5 6.37%

0.18%

0.22%

-1.31%

-1.27%
-1. 12%

S stemEner

GWh

MWa

49, 948

5,702

49,754

5,680

To al Annual Emi si n 1000 T ns

C02 51,936 51,973

NOx 121. 1 121-6

TSP 10.9 10.9

50, 119

5,721

52, 148

122.0

10.9

nual S tem Emissi n Rates

C02 2,080

NOx 4.85
TSF 0.44

unds/MWh

2,089 2,081

4.89 4.87

0.44 0.44

F.inission Rates as Pment of .) 994 Base
C02 100 100-46

NOx 100 100.81

TSp 100 100.67

50,826

5,802

52,625

122.6

11.0

2,071

4.82

0.43

51, 916

5,926

53,294

123-3

11.1

2,053

4.75

0.43

ZOYearEmissi ns

C02

NOx

TSP

To

100.07 99.57 98.72

100.41 99.45 97.93
100.33 99.50 97.93

AxEugfi Total
55,408 1, 108, 156

126.2 2^24

11.2 225

52,739

6,020

53,771

123.7

11.1

2,039

4.69

0.42

98.05
96.74

96.92

53, 743

6, 135

54,266

126.8

11.2

2,019

4.72

0.42

97. 11

97.32

95. 46

54,860

6,263

54, 795

127.0

11.2

1,998

4.63

0.41

96. 06

95.49

93.79

56,933

6,499

55,689

127.0

11.2

1,956

4.46

0.39

94.07

91.99

90.45

60^12

6,885

57.60S

127.7
11.3

1,910

4.24

0.37

91.86

S733

86.19

66,741

7,619

59, 880

130.1
11.4

1,794

3.90

OM

86.28

80.38

78.58

66,398

7f80

53,728

126.3

11.7

1,618

3.81

0.35

77. 82

78.45

80.72

11/14/95 8:02 AM
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PacifiCoip RAMFP-4
Case* 33

Med Load - High Gas

Incremental Summer Capacity (MW) of Resource Additions

DSM Program

1996

143

12SZ

15.7

1996 i2222flQ22i2Q120fl22QQ32iIQ52QiB 20U2ill5 lotal

20.7 21.2 213 2IJ 21.4 41.8 625 58.9 73.216.1

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothennal

W OWCCo en 1

C OWC Co en 2

OWC Combined C de

OWC Bridger Trans L
OWCHtr/OWCTranL

OWC^imgleC cleCT
OWCPum Stora e

Total

DSM Pcoerams

UtahWu-id Non-firm

Utah Wind Firm

Utah Geoihermat

Utah Cogen 1

U Utah Cogent
T Utah Combined C cte

A UlalvGadsb^Regowei_
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Ut.ihCoal$23.25/Ton

Utah Coal 527.00/Ton

Utah Simple Cycle CT
Utflh Compressed^ir
Utah Pum edStora e

Total

DSM Pfograms
W Wyo Wind Nqi i-ficm

Y Wyo Wiiid_FKm^

0 Wyo Comb i lied C de
M wy° I-(^^:__VY£'?df lk 2

I Wyo IGCC CT
N WyoPCWyodakl
G Wyo Coa[ S6 70/Toi^

WvoSim Ie C cleCT

Total

DSM Prograins
T Reiicwable

0 Cogencratio"

T Coinbiiied Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum d Stora e

Total

388.4

0.0

0.0

D.O

8S.2 150. 4 62.2

53.0 152.9 213.2 488^

14.3

13.4

15.7

14.2

16.1

14.6

20.7

14.7

21.2

14.9

213 109.5 224.8 256.9 275.7

14.7 14.7 14.7 29.0 44.0

36.7

6J6

547.1

41.7

73^

51.9

300.8

9G7.3

0.0

0.0

0.0

0.0

0.0

1S96.5

282.5

0.0

0.0

c.o

36.7

1.3

228,1 171.9

33.5

0.0

0.0

0.0

0.0

400.0

0.0

0.0

0.0

13.4

5.1 5.2 5.4

14.9

6.6

14.7

6.5

14.7

6.6

14.7

6.5

54.4

13.0

87.5

19.6

9S5

271. 1 322.3

18.8 23.4

0.0

98.5

851.2

123,1

0.0

0.0

0.0

0.0

264.0

5.1

32.8

52

35.1

5.4 6.4 6.6 6.5 6.6 6J 13.B . M.6 18. 8 287.4

36. 1 V. S 42. 7 42. 5 42. 6 42. 6 83. 8 126. 1 119. 4 148.5

88. 2 203. 4 240. 5 256.7 489.5

228. 1 435.9

985

35.1 36.1 41.B 42.7 425 130.8 246A 324.3 38Z.B 837.0 682.9

0.0

264.0

0.0

0.0

387.1

794.0

0.0

1278.3

0.0

664.0

0.0

0.0

98.5

2834.8

Annual Summer Peak Capacihf IMVf)

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation

I-'irm Purchases

L Nrw Resources

& Siiimiiier Purch $6/Yeaf

R Total Resources

Reserves

Reserve Margin (RM) fit.)

7^69 7^16

1,785 1.900

(33) (68)
9.021 9,148

7^57 7^23

1,900 1^75

(104) (146)

9^53 9^52

7^60

1^90

(189)
9,562

7^95

1,795

(231)
9^59

8^07

1^95

(274)
9,728

8,413

1^95

(3U)
9.892

8^07 9^73

1,485 1,177

(400) (526)
9,892 10/124

9,441

809

9.983

75S

10.146 10.170 10,185 10^01 10^08 lO^OS 10,123 10^14
658 638 632 607 600 S79 424 424

789292 532

10.034 10^82

1,102 927

(M6) (Wl)
10,491 10,915

9ft69 9^43

374 341

1306 2^)41

lU'SOlii.74I-^0,80< M^GB 10,«17 ID^nS M,8i6 1U7S 11,1)7» 11^27 11,74B 12^25

1^29

13,6

1^93

17.4

IS51
16.8

1,456

15.6

1,256

13.1

1^49

13.1

1,168

12S

1,187

12.0

1,187

120

1^03

11JO

1,259

12.0

1310

12.0
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PacifiCorp RAMPP-4 Case # 33

Med Load - High Gas

Incremental Winter Capacity (MW) of Resource Additions

PSM_ FfpgT a ms

OWC Wiiid Non-Firm

OWC Wind Firm

0 OWCGeothermal

W OWCCo en 1

C OWC Cogen 2
OWC Combined C de

OWCBrideerTransL

OWC Htr/OWC Tran L

OWC Sim Ie C deCT

OWCPum Stora e

Total

1226

18.4

1997

21.8

1998

22.9

1999

27.0

2flQB

27.8

2001

26.3

2!fl2

28.1

93.8

2003

28.5

160.0

56.4

200S

55.6

66.2

162.7

2QBS

82.3

226,8

2011

75.7

5193

201?

92.7

Total

509.1

0.0

0.0

0.0

320,0

965,2

0.0

0.0

0.0

C6M Programs 15.7
Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Utah Co en 1

U UtahCogen2
T Utah Combined Cycle^
A Utah GfldsbyRepower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Ut.ih Coal $23.25/Ton

Utah Coal $27.00/Ton

Utali Simple Cycle CT
Utiih Compressed Air

Utah Pum edStora e

Total 15.7

DSM Programs 4.6

W WyoWiiid Non-firm

Y Wyo Wind Firm
0 WY°co[2.^1}^. cyc!e_
M Wyo IGCC Wyodak^
I Wyo IGCC CT
N Wyo PC Wyodak 2
C WyoCoal $6.70/Ton

W -n Sim Ie Cvcle CT

Total 4.6

21.8

16.9

22.9

17.7

27.0

17.8

27.8

18.0

28.3

17.9

121.9

17.6

244.9

17,8

284.5

34.8

309.1

52.5

39.0

595.0

49.1

0.0

0.0

92.7 1794.3

60.6 336.4

0.0

0.0

0.0

27.1 7.2 1.3

228.1

39.0

35.6

171.9

16.9

4.8

17.7

4.9

17.8

5.5

18.0

5.6 5.6 5.8 5.8

61.9

11.5

98.7

18.0

278.5

17.4

98.5

331.0

223

264.0

0.0

0.0

0.0

0.0

400.0

0.0

0.0

0.0

0.0

98.5

909.5

111.8

0.0

0.0

0.0

0.0

0,0

264.0

0.0

5.8 11.5 18,0

DSM Programs
T Renuwable

0 Cogcnu ration

T Combiiwd Cycle CT
A Coal&IGCC

L Transmission

Simple Cycle CT
Pum dStora e

Total

.. "_--^-__38:7____4"_ 45.5 50.3 51.4 51.8 515 52.1

93.8 216.4

101.9 152.8

256. 0 273.0

142,2 175.6

0.0

375.8

957.3

38.7 43.5 45.5 50.3

Annual Winter Peak Capacity (MW)
S Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Summer Purcli $6/Year

R Total Resources

Rcsenres

Reserve Margin (RM) ("/")

7^69

1,463

39)
8,993

7^31

1,463

82)

9,012

7,736 7^94

1,463 1^63

128) 176)

9,071 9^)79

8,085

1^13

229}

9,169

268.5

6^79 8/478 8^94

U13 1^13 1 13

281) 333 (385
9^11 9,458 9,622

9^85 10,025

963 825

10,190

830
10^17 10^27

824 799

10^44

774

10^51

769

94

10^55

761

310

357.9

9,104 9,732

995 737

(487) 640

9^12 9,830

10, 161 10^47

319 269

566 839

520.6

228.1

890.9

435.9

98.5

710.0

0.0

1359.8

0.0

664.0

0.0

0.0

98.5

3079.6

10^44 11,085

612 437

(782 (957)
10,174 10^65

9^93 9^69

269 269

1^88 2,122

10^48 10,850 11/120 11,041 11,026 11,018 11,114 11^26 11,046 11,155 11,750 12^60
1355

15.1

1^38

20.4

1,949

21.5
1,962

21.6
1^57

20.3

1.707

183

1^56

17J5

1,704

17.7

1,434

14,9

1^26

13.5

1^76

15^

1,696

16.0
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PacifiCorp RAMPP-4 Case if 33

Med Load - High Gas

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

OWCGeothermal

OWC Co en 1

OWC Co en 2

OWC Combined C cis

P-ly? Brlc^gerTrans L.
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

Q^-F-^P-^^L^S6
Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geotherraal

-yt?}?-^(?s^l-j.
u

N

Cumulative Annual Energy (MWa)

1226 1997 1222 1999 2DQQ 2QQ1 2002

9.3 19J 29.7 42. 4 55.4 68.6 81.7

2!B2 2B15 21i0»

94.9 120.7 159.3

873 2363 297.9 297.9

52.4 203.9 3995

2011 2015

195. 6 240.7

297.9 297.9

824. 2 803.7

9.3

9.8

193

20. 2.

Z9.7

30.9

42.4

417

5S.4

52.5

68.6

G33

169.0 383.6 622.5 856.7 1,317.7 1^42^

74.1 84.9 106.2 138.6 169.6 208^

Utflh Cogent
T Utah Combined C de

A Utah Gadsby Re ower

H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunler 4

Ut.ihCoal523.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT

Utah Corn prys sect Air
Utah Pumped Storage

Total

DSM Pcogrnms

W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combined C de
M WyoIGCCWyodakl
1 Wyo IGCC CT

VVyo PC Wyodakl

22.9

36.3

30.0

36.3 34.9

30.2 28.7

209.0 366.6

9.8

3.9

20^

8.1

30.9

12.2

41.7

16.9

52.5

21.6

63.3

26.4

74.1

31.2

84.9

36.0

129.1

45.5

204.8

60^

445.1

74.4

175

655.8

92.5

G WyoCoal $6.70/Ton
Wyo Simple Cycle CT^

Total

DSM Programs
T Renewable

0 CLigenyMtion

T Combined Cyc!e CT
A Coal ft IGCC

L Traitsmission

Simple Cyde CT
Fum d Stora e

Total

S Native Load

3.9

23.0

8.1

47.6

12.2

72.6

16.9

101.0

21.6

129.6

26.4

158^

31.2

186.9

36ja

215.7

45.5

272.4

60.2

358.1

74.4 334.4

439. 6 541J

87.3 288.7 524.7 763.7 1,188.6 1.165.2

209. 0 6085

23.0 47.6 72.8 101.0 129.6 158^ 274.3

5,414. 1 5,416. 9 5,4843 5^953. 5, 747. 9 5^70. 1 6flnS

Y .FS-^P Storage/FcakRehim 310.6 3IOJ 309.8 307^ 307.0 307.0 307.0
S Finn Sales 1,605, 8 1^22. 6 1372. 2 1^33. 6 1^14. 6 1,489.9 1,489.9

T Non-Finn Sales 493. 6 760.4 8273 798.7 734.9 714A 693.9

E DSM Programs (23. 0) (47. 6) (72, 8) (1010) (129. 5) (158. 2) (186. 9)
M Total Requiremente 7^01.2 8,062.6 8,120.7 8,133.7 8,174.8 8^23.4 8^16.6

17.5

5043 797.1 1,121.7 1,837.2 2332.5

Existing Generation
L Firm Purchases

& Nun-Finn Purchases

R New Resources

Total Resources

7, 161. 0 7321. 7 7, 608, 6 7^40. 1 7^68A 7^18. 1 7,741.0

557.0

83.2

503.7

37.1

472. 9 464.7 454. 1 445. 5 4423

39. 2 28.9 52.0 59^ 46.0

873

7^01. 2 8,062.6 8,120.7 8,133.7 8, 174. 8 8^23.4 8^16.6

6,168. 4 6^62. 6 6,932.0

307.0 305.0 3Q5S

1^547 1^65. 5 lfl92.9

799J3 927. 0 9343

(215. 7) (272. 4) (358. 1)

8.5133 8^87.7 8,906.1

7749.1 7,751.1 7^36.0
439-1 3995 381.7

36.4 12.4 24.7

288.7 524.7 763.7

8^133 8^87. 7 8,906.1

7350, 6 7^32.2

305. 0 . 327.4

1,037. 1 828.4

1,1242 1^41.9

(439. 6) (5413

9^77. 4 9^88^

7,601.0 7^38.8

378. 6 358.5

0.2

1^97. 6 1^91.1

9377, 4 9^885
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PacifiCorp RAMPP-4 Case* 33

Med Load - High Gas

50-year
NPV

at 8. 6%

11MI

50-year
Annual

Growth

Rate

(%)

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

1996

5,724
23

SSt

5, 727

47

L998

5,794

72

1999

5, 905

100

2000

6, 058

129

20B1

6, 180

158

2002

6, 323

186

2003

6, 478

215

2005

6. 773

273

2008

7^42

360

2011 2015

7, 661 8, 142

441 548

hd
B

m
fD

0
0

42,457

0. 51

3. 22

-0. 08

2. 70

-0.58

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Elecbic Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Cost in mills/kWh

5, 701

5.152

1, 326

8, 084

51

2, 211

2, 211

49.0

49.0

5,680
5, 159

1^39

8, 284

103

2, 195

2,125

48.6
47.0

5. 722

5. 219

1, 357

8/472

157

2, 234

2, 093

48.9

45.8

5,805
5, 307

1, 380

8, 686

198

2, 322

2, 106

50.0

45.3

5,929
5, 406

1, 405

8. 930

237

2. 416

2, 122

51.0

44.8

6, 022

5^08

1, 428

9, 326

275

2^37
2, 157

52.6

44.7

6, 136

5, 614

1.452

9, 703

311

2, 619

2, 155

53.3
43.8

6^63
5,720

1,476

10, 024

345

2, 733

2,178

54.5
43.5

6,499

5, 883

6, 882

6,116

1,575 1,599

10,616 11,798

408 480

3. 000

2^40

58.2

43.5

3,425
2, 320

63.9
43.3

7VB 7594
6,432 6^73

1,667 1,712

13, 717 16, 165

520 581

3, 893 4,432

2392 2,392

69.1
42.5

77.0
41.5

Nominal

Real

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost CTM)

Levelized (20-year at 8. 6%)

1,667
1.667

0.8
0.1

1, 639

1^87

1.7
0.3

1, 646

1^42

2.7

0.6

1, 683

1^27

6,1

1.2

1, 720

U10

9.1

2.2

1, 777

1^10

11.9
3.4

1,804
1,485

14.0
4.9

1, 851

1,475

15.9
6.6

1, 968

1^69

18.0

10.4

2, 142

1,451

16.3

15.9

2,335 2^89

1,434 1^97

9.9
19.9

-8.5
20.8

42,995 3. 22

-0.08

Energy Svc Charge ($M) 4.5 9. 3 14. 4 18.2 22. 1 26. 2 30. 4 34. 7 43. 7 58. 1 69. 1 74.2

Nominal Total Resource Cost ($M) 2,216 2, 205 2,249 2,341 2,441 2^67 2,654 2,774 3,054 3,499 3,982 4^27
Real 2, 216 2, 134 2, 107 2, 124 2, 143 2, 182 . 2, 184 2, 210 2, 280 2, 370 2.447 2,443

2. 54

-0. 73

Notes;

1) $M = millions of dollars

Nominal

Real
Costinmills/kWh

2) General InHation Rate is 330% anniially

48.9

48.9

48.4

46.8

48.6

45.5

49.5
44.9

50.4

44.3

3) 50-year Real Levelized
Utility Cost in miIls/kWh =

51.8

44.1

52.4
43.1

53.5
42.6

56.8

42.4

62.0

42.0

4) 50-year Real Levelized

42.69 Tolal Resoiirce Cost in mills/kWh

665 73.0

40.9 39.4

41. 07
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PacifiCorp RAMFP-4 Case # 33

Med Load - High Gas

Net System Projected Emissions
Annual

Growth

Eats 1226 1997 1998 1992 2000 2001 2002

System Energy
GWh

MWa

2003 2005 2008 2011 2015

49.948 49,753 50,118 50,820 51,906 52,724 53,724 54,834 56,898 60,259 66,735 66^19
5.702 5.680 5,721 5,801 5,925 6,019 6,133 6,260 6,495 6,879 7,618 7^71

w
D)

00
(D

Total Annua Emissi n 1 DOT ns

0.20% C02 51,936 51,972 52, 148 52,622 53,288 53,762 54, 257 54,782 55,713 57^92 60^52 53,930
0.24% NOx 121.1 121.6 122.0 122.6 1233 123.7 126.8 127.0 127.1 127.8 131.6 126.7
0.40% TSP 10.9 10. 9 10.9 11.0 11. 1 11. 1 11.2 11.2 11.2 11.3 11.4 11.7

-1.29%

-1.25%

-1.09%

nnual tem Emis ion Rates Pounds/MWh
CQ2 2,080 2,089 2,081 2,071 2,053 2,039 2,020 1,998 1,958 1,911 1,806 1,626
NOx 4.85 4.89 4.87 4.82 4.75 4.69 4.72 4.63 4.47 4.24 3.94 3.82
TSP 0.44 0.44 0.44 0.43 0.43 0.42 0.42 0.41 0.39 0.38 0.34 0.35

Emission Rates as Pereent of 1994 Base
C02 100 100.4A

NOx 100 100.81

TSP 100 100.67

100.07 99.58 98.73 98.06 97. 13 96.08 94. 17 91.91 86.83 78.20
100.41 99.46 97.94 96.76 97.35 95.53 92. 13 87.42 81.32 78.76
100.34 99.51 97.95 96.95 95.49 93.82 90.62 86.30 78.81 81.23

0 Year Emi ion 10 0 Tons

C02

NOx
TSP

average ^Tqtpl

55,496 1,109,926

126.5 2^30

11.3 225

l|h m.hg.pd.XLS
11f14/95 8:05 AM
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PacifiCorp RAMPP-4
Case* 34

Med Load - High Gas
with Medium Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs

1226

14.3

122Z 122S

15.7 20.4

1999 2BQQ

20.7 21.1

2001 2002 2003 2QQ5 2QQS

21.4 213 21.4 41.8 625

2011 2215

58.9 73.2

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWCCogen 1
C OWCQ^en 2

OWC Combined C cle

OWC BndgerT'rans L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Programs

Total

392.7

0.0

0.0

0.0

150.4

111.0

150.4

80.8 242.1 407.8

300,8

841.7

0.0

0.0

0.0

0.0

14.3

13.4

15.7

14.2

20.4

14.6

20.7

19.0

21.1

19.2

21.4

19.1

21.3

19.0

282.8

19.0

273.0

37.5

304.6

57.0

466.7

54.6

73^

68.9

H

Utah Wind Non-firm

UtaliWinci Firm

Utah Cieothermal

Utah Cage n 1

U Utah Cogen 2

T LJtnli Combined Cycle
A Utah Gadsby Repowei_

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal 523. 25/Ton

Utah Coal SZ7.00/Ton

Utali Simple Cycle CT^
Utah Compressed Air
Utah Fum ed Stora e

Talal

DSM Piograms

W Wyo Wiiiid Non-fimn^
Y WyoWinci_Flrm_
0 Wyo Combuied Cycle
M WyoIGCCWyodak^
I WyoIGCCCT
N Wyo PC Wyodak2
G Wyo Coal tp_. 70/Ton

W o Sim Ie C deCT

Total

295. 4 104.6

5.1

14.2

5.1

14.6

6.4

19.0

6.5 6.6 6.5

19.0

6.6

19.0

65

37.5

12.9

57.0

19.7

146.8

350.0 320J

0.0

1535.2

355.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

400.0

0.0

0.0

0.0

0.0

146.8

902.3

18.8 23.4 124.1

DSM Progcams

T Rciievvable

0 Crgenf ration

T Combined Cycle CT

A Coal & IGCC

L Transmission

Simple CycteCT^
Pum d Stoia e

Total

32.8

5.1

35.0

6.4

41.4

6.5

t62 46,9 47.0

6.6

46.9

6.5

46.9

12.9 19.7 18.8 287^ 388.1

261. 4 231. 2 242.1

92. 2 139.2 132.3 165.5 872J_
0.0

407.8 1142.5

0.0

295, 4 368.6 664.0

0.0

0.0

32.8 35^1

Annual Suunmer Peak Capacity WWQ.
S Native Load 7^69 7316
V Firm Sates 1,785 l.MO
S DSM Programs _ (33) (68)
T Total Requirements 9,021 9,148
E

M Existing Generation 9,441 9,9B3
Firm Purchases 809 ___7X_

L New Resources

& Summer Purch $6/Year

R Total Resources

Rueivis W» 1^93
Reserve Margin (RM)(%) 13. 6 17.4

7,457

1,900

(IM)
9,248

10, 146

658

7^23

1375

(155)
9^43

10,170

638

7, 660

1. S90

(202)
9,548

10,185

632

7^95

1,795

(249)
9^n

10^01

607

146. 8 146.8

46. 9 308.3 323. 4 381J B35. 5 680.9 2825.6

8^07 «,<13 8W7 9^73 10,034 10/82
1,795 1795 1,485 1,177 1.102 927
(290 (343) (435) (575) (707) (872^

9.706 9.865 9.857 9,976 10,429 10, 837

10^08 10^08 10,123 10/H4 9^69 9^43
600

63

579

261

424

493

424

735

374

1,438

341

1.953

"10.25010^741" 10, 804 10^08 10,817 10,808 10.871 11/148 11,040 11,173 11,681 12,137

1^56

16.8

1.465

15.7
.
1^69

133

1^67

133

1.165

12.0

1.184

12JO

1, 183

12.0

1,197

12.0

1^52

12.0

1301

12.0

Ijh hg.nonl. XLS
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PacifiCorp RAMPP-4 Case # 34

Med Load - High Gas
with Medium Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

^KM Programs
OWC Wind Non-Firm

OWC Wind Finn

OWCGeothecmal

1226 122Z 122S 1999

18.4 21.8 26.4 27.0

2flQQ 2CE11 2022 2(m 2005 2QfiB

V& 283 28. 1 285 55. 6 82.3

0

W OWCCogenl
C OWCCogen2

OWC Combined Cycle
OWCBndger Trans L
OWC Htr/OWC Tran L

OWC Simple Cycle CT
OWCPum Stora e

Total

^>S^Progra ms
Utah Wind Non-firm

Utah Wind Firm

160.0

118.1

160.0

85.9 257.6

2QU 2015

75.7 92.7

433.8

1B.4

15.7

21.8

16.9

26.4

17.7

27.0

21,2

27.8

21.4

28.3

21.2

28.1

21.1

306.6

21.0

301.5

413

339.9

62.6

509.5

59.2

92.7

73.9

Utah Geothecmal

Utat^Cogen 1
Utah Cogen 2

Utah Combined Cycle
Uttili Gadsby Repower
Utah IGCC Hunter 4

UlahIGCCCT

Utflh PC Hunter 4

Utah Coal 523. 25/Ton

Utah Ctifll 527.00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pum ed Stora e

Total

^SM^rq^rams
w Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combined C de
M WyoIGQ:Wyqdat;2
I WyolGCCCT
N WyoPCWyodak2
C Wyo Coal S6. 70/Ton

VVvoSim Ie C cleCT

Total

295.4 104.6

15.7

4.6

16.9

4.7

17.7

5.5

21.2

5.5

21.4

5.6

21.2

5.6

21.1

5.6

21.0

5.6

41.5

11.4

62.6

17.6

354.6

17.1

146.8

325.3

22.0

264.0

DSM Programs
T Rfnewnble

0 Cogeneratioii

T Combined Cycle CT
A Coal & IGCC

L Traiismission

SimpleCYcle CT
Pum dStora e

Total

38.7 43.4

5.5

49.6

5.5

53.7

latal

512,6

0.0

0.0

0.0

320.0

895.4

0.0

0.0

0.0

0.0

0.0

1728.0

393.4

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

400.0

0.0

0.0

0.0

0.0

146,8

940.2

110.8

0.0

0.0

0.0

0.0

0.0

264.0

0.0

0.0

374.8

54.6 54.8 55. 1 1085 162.5 152.0 168.6

278.1 245.9 257.6 433.8

1016.8

0.0

1215.4

Annual Winter Peak Capacity (MW)
S Native Load 7^69
Y Firm Sales 1.463

S DSM Programs

T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Suinmer Furch $6/Year

R Total Resources

Reserves 1^355
Reserve Margin (RM) (%) 15.1

(39)
8,993

9^85

963

7,631

1,463

(82)
9,012

10,025

825

7,736

1,463

(132

9,067

10,190

830

54.8

7^94 8/185 8^79

U63 1^13 U13

(185 (240 295

9,072 9,158 9^97

10^17 10^27 10^44

824 799 774

354.4

8,478 8,694 9,104 9,732

1313 1^13 995 737

(350 (405) 514) 676

9,441 9,602 9,585 9.793

10,251 10^55 10,161 10,047

769 761 319 269

278 524 782

295.4 368.6

146.8

704.0

10^44 ll, 0i85

612 437

628) 1,01

10,128 10,505

9^93 9^69

269 269

1311 2,026

0.0

664.0

0.0

0.0

146.8

3043.0

10,348 10,850 11,020 11,041 llfl26 11,018 11,020 11^94 11^)04 11,098 11,673 12464

\JS38

20.4

1,953

215
1,969

21.7

1^68

20.4

1^21

185

1^79

16.7

1,692

17.6

1,419

14.8

1305

13.3

1. 545

15.2

1,659

15,8
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FaciKCorp RAMPP-4 Case # 34

Med Load - High Gas
with Medium Non-Firm Market Prices

^SM^rograms
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

OWC Co en 1

OWC^ogen 2
OWC Combined Cyc'e

P^lr-^5.I^S£Llra"£ L
OWCHtr/OWCTcanL

OWC Simple C cleCT

OWCPum Stora e

Total

DSM Programs^
UtahWiiid Non-firm

Utah Wind Firm

Utah Geo thermal

Cumulative Annual Energy (MWa)

)996

9.3

1997 122S

19-3 31.8

1999 2Q22 2Qfll 2222 2202 2235 Zfflia

445 57. 5 70. 6 83. 8 97. 0 122. 8 161.4

2SU

197.7

2015

242.7

148.9 297,9

109.9 189.9

297.9

413.0

297.9

726.9

297.9

716.3

9.3

9.8

193

20.2

31.8

30.9

44.5

43.8

57.5

56.9

70.6

69.9

83. 8 355. 8 610. 5 B72.2

82S 95.7 1213 160.3

1,222.5 1,256.9

197. 8 245.0

Utah Co en 1

U Utah Cogen 2

T Utah Combined Cycle

A Utah Gadsby Rep^wer
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal 323.25/Ton

Utah Coal $27. 00/Ton

Utah Simple Cycle CT_
Utah Compressed Air

. 
y1^ ̂ . FumPed Storage

Total

DSM Programs

w ^YY?-yyu?<?-^Jp^*firm
Y Wyo Wind Firm
0 Wyo Combined Cycle
M Wyo IGCC Wyodak 2^
[ WyotGCCCT
N WyoFCWyodakZ
C Wyo Coal 56.70/To"

Wyo Simple Cycle CT
Total

DSM Programs
T Renewabte

0 Cogciie ration

T Combined Cycle CT

A Ctial&IGCC

L Traiisinission

Sinnple CycleCT
Pum d Stora e

Total

5 Native Load

270. 7 366.6

9.8

3.9

20^

7.9

30.9

12.6

43.8

173

56.9

22.0

69.9

263

82.8

31.5

95.7 121.3 1603

363 45. 7 603

23.0

7.9

47.5

12.6

75.3

17J

105.6

22.0 36S

136. 4 167.2

31.5

198.1

36.3 4S.7 60J

229.0 289.9 331.9

258^ 487.7

Y Pump Storage/Feak Return
S Finn Sales

T Non-Finn Sales

E DSM Prograins

M Total Rcquireinenls

Existing Generatioii
L Finn Purchases

& Nitii-Firm Purchases

R New Resources

Total Resources

23.0

5,414.1

310.6

1,605.8

499.8

(23.0)
7^07.4

7,161.0

557.0

136.4 167A 487. 8 777. 6 1, ( 2.7

89.4

7^07.4

5^16.9 5,484.3 5^95.2 5,747.9 5^70.1 6,012.8 6,16».4 6,462.6 6,9321)
3102 309. 8 307^ 307. 0 307. 0 307. 0 307^) 305. 0 305S

1^22.6 1^72.2 1^33.6 1^14.6 1,489.9 1,489.9 1,4547 1^65.5 1,092.9
756.0 792.5 7WS 719.9 6915 610.4 767^ 8862 871.4

(475) (75-i) (105fl (136.4) (167fl (198.0) (229.0) (289.9) (381.9]
8 8J 8,083.5 8,100.1 8,153.1 8,1912 8^21.9 8,4683 8,629.4 8^19.4

7315A 7^74.6 7^01.3 7^54. 1 7/mt , 7,715.1 7715^ 7,715.0 7,688.0
503.7 472,9 464.7 454.1 4455 4423 439.1 3995 381.7

39.0 36.0 34.Z 44.8 56.1 64.5 54.9 27.1 38.8
2SSJS 487. 7 710S

8.0583 8,083.5 8,100.2 8,153. 1 8.1912 8,221.9 8^683 8,629.4 8^193

468.5

74.4

21 A

633.3

92.4

241.9

74. 4 334J

469.9 580.0

710S 1,024. 8 1,014.2

270, 7 6085

21.8

1,765.4 2,224.5

7, 350. 6 7332^

305.0 , 333J>

1,037. 1 828.4

1, 013, 2 1,144.0

(469.9) (580.0)
9,236. 0 9^37.5

7^453 7^285
378. 6 3585

16. 7 26.1

1.295. 5 1,644.4

9^36. 0 9^575
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PacifiCorp RAMFP-4 Case # 34

w
B

00
(D

0
Cf

50-year
NPV

at 8.6%

(«M)

43, 052

43, 705

50-year
Annual

Growth

Rate

1%1

Med Load - High Gas
with Medium Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

0.49

3. 29

-0.01

2.78

-0. 50

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net ElecWc Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

3. 29

-0. 01

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

2. 61

-0.67

Notes:

1) $M = millions of dollars

Nominal

Real
Cost in milIs/kWh

1996

5.724
23

5, 701

5,152

1, 326

8,084

51

2.211
2, 211

49.0

49.0

1, 667

1, 667

0,8

0.1

4,5

2, 216

2, 216

48.9

48.9

5, 727

47

5, 680

5, 159

1, 339

8^84

103

2, 197

2,127

48.6

47.1

1, 640

1^88

17

0,3

9.3

2.207
2, 136

48.4

46.9

1228

5,794
75

5, 719

5,216

1,357

8,481

166

2,235
2, 094

48.9
45.8

1, 647

1^43

3.0

0.6

15.6

2, 251

2, 109

48.6

45.6

1999

5, 905

105

5, 800

5, 302

1, 380

8,694

213

2, 325

2, 110

50.1

45.4

1, 685

1329

7.0

1,3

20.0

2, 347

2,129

49.6

45.0

6, 058

136

5,922

5,400

1, 405

257

2.422

2, 127

51.2

45.0

1, 724

1^14

10.8

2.5

24.6

2.449

2, 151

50.6

44.5

2001

6, 180

167

6. 013

5^00

1, 428

9, 233

300

2, 545

2,163

52,8

44.9

1, 782

1^15

14.3

4.0

29.3

2, 578

2, 192

52.1

44.3

200?

6^23

197

6, 125

5,604

1,452

9, 655

340

2,635
2, 168

53.7

44.2

1^15
1. 494

17.5
5.9

34.1

2.675
2, 201

52.8

43.4

2003

6, 478

228

6,250
5, 709

2005

6, 773

290

6,482

5.868

2QQS

7,242
383

6.859
6,095

2011

7, 661

471

7,190
6, 405

2015

8, 142

587

7S5
6S3S

1,<76 1^25 1^99

9,999 10, 627 11, 819

379 449 532

1, 667 1. 712

13,731 U.105

581 651

2, 727

2, 172

54.5
43.4

1, 847

1,472

205

8.0

39.2

2. 774

2,210

53.5

42.6

3,013
2, 250

58.6
43.8

1,976
1, 476

24.0

13,0

49.6

3,076
2, 296

57.2

42.7

3,460

2.344

64.8

43.9

2. 164

1,466

25.0

21.0

66,5

3^48
2,403

62.8

42.6

3,941

2,421

70.2
43.2

2, 363

1,452

22.3

28.5

80.1

4,049
2, 488

67.6

41.6

isfs
2,463

79.7

43.0

2,667
1,439

9.7

35.0

86.9

4, 687

ww

75.6
40.8

2) General Inflation Rate is 3.30% annually

3). 50-year Real Levelized

Utility Cost in mills/kWh =

4) 50-year Real Levelized

43.44 Total Resource Cost in miIls/kWh = 41. 75
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Case # 34

PacifiCorp RAMPP-4

Med Load - High Gas
with Medium Non-Firm Market Prices

Net System Projected Emissions
Annual

Growth

Rats

S stemEner

GWh

MWa

1296

49,948

5,702

1997

49,754

5,680

>fl

 

00
(0

0
.^1

T tal Annual Emi ion 10 0 Tons
0.25% C02 51,937 51,936
0.24% NOx 121.1 121-5
0.41% TSP 10.9 w-9

199S

50,097

5,719

52,083

121.9

10.9

-1.21%
-1.22%

-1.06%

nnualS st mEmi i n Rates Pounds/MWh
CQ2 2-080 2-088 2'079
NOx 4.85 4.88 ^
TSP 0.44 0.44 0.44

1999

50,780

5.797

52^23
122.4

11.0

2,069

4.82
0.43

2000

51, 847

5.919

53,223

123^

11.0

2,053

4.75
0.43

Emiasifin-Eat!

C02

NOx

TSF

>ntnf1994Bas
100 100.39

100 100.71

100 100.54

ZOYearEmis i n 10 0 Tons
C02

NOx
TSP

99. 99 99.47 98. 72

100. 34 99. 35 97.96

100.24 99.36 97.94

average _Tfltal
55,508 1,110,167

126. 5 2^31
11.3 225

2001

52,646

6,010

53,649

1235

11.1

2,038

4.69

0.42

98.00

96.71

96.85

2002

53,626

6,122

54,142

126.6

11.1

2,019

4.72

0.42

97. 10

97.33

95.45

2003

54,719

6,246

54,637

126.7

11.2

1,997
4.63

0.41

96.03

95.47

93.75

56,745

6,478

55,612

127.0

11.2

1,960
4.48

0.40

94.25
92.27

90.80

2008 2011 2015

60,050 66,445 66,000
6,855 7^85 7^34

57,418

127.4
11.3

1,912

4.24

039

91.96

87.48

86.46

60,401 54,413
132.6 126.9

11.5 11.7

1,818

3.99

0.35

87.42

82.26

79.32

1,649

3.84

0.36

79.29

79.25

81.73

11/14/95 8:09 AM
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FacifiCorp RAMPP-4
Case* 41

Med Load - Med Gas

with Resource Lumpiness

Incremental Summer Capacity (MW) of Resource Additions

DSMPro rams

OWC Wind Non-Flrm

OWC Wind Finn

0 OWC Geothermat

W OWC Co en 1

C OWC Co en 2

OWC Combined C de

OVV.̂ '. -BI^SefTrarls L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSMPro cams

Utah Wind Non-ftrm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1

U Utah Cogent

T Utah Combined Cycle^
A UtahGfldsby Repower

H Utah 1GCC Hunter 4

Utah ICCC CT

UtahPCHu«ter4

Utah Coal $23. 25/Ton

Utah Coal 527.00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pum edStora

Total

DSM Froficams

W Wyo Wind Non-firm
Y Wyo Wind Firrn^
0 Wyo Combined C de
M Wyo IGCC Wyodak 2
I WyoIGCCCT
N Wyo PC Wyndak 2
G Wyo C«al _$6 73 /Ton

W oSim leC cleCT

Total

DSM Programs
T Renewable

0 Cogeneration

T Coinbined Cycle CT

A Coat&IGCC

L Transmission

Simple Cycle CT^
Pum dStora e

Total

1226

14,3

1997

15.7

1998 1222 2000 2201 2002

16. 1 16.4 16.9 17. 1 17.0

2002 2QQ5 ZOOS 2011 2015

17.1 33.4 49.7 46. 0 56.4

150.4 150.4
329.0 441^ 376.0

14.3

13,4

15.7

13.9

16.1

14.6

16.4

14.7

16.9

14.8

17.1

us

17.0

14.7

167. 5 183. 8 378.7 487. 8 432.4

14.7 29. 0 44. 0 41, 7 51^

206. 8 179.4

76,4 91.4 129.5

13.4

5.1

13.9

5.1

14. 6 14.7 14.8 14^ 91. 1 106. 1 158. 5 44.0

5.8 6.0 6.1 U U '.» 12'° lu

24B. 5 231^

17J 21.5

Ictal

316.1

0.0

0.0

0.0

300.8

1146.8

0.0

0.0

0.0

0.0

C.O

1763.7

282.1

0.0

0.0

0.0

0.0

386.2

0,0

297.3

0.0

0,0

0.0

0.0

0.0

0.0

0.0

0.0

965.6

5.1

32.8

5.1

34.7

5.8

36-5

6.0

37.1

6.1

37.8

6.0

37.9

6.1

37.8

76.4

6JO

37.8

12.0 1S.1 173 21.5

74. 4 111^ 105. 0 129.7

150.4 150.4 329.0 648. 6 555.4

91.4 129.5

32.8 34.7 36.5 37.1 37. B 37.9 114.2 279.6 354.3 440.8 753.6 685.1

115.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

115.1

713.3

0.0

1833.8

297.3

0.0

0.0

0.0

0.0

2844.4

annual Summer Peak Capacity (MW)
S Native Load 7^69 7^16

Y Firm Sales 1,785 1,900

S DSM Programs (33) (68)
T Total Requirements 9,021 9,149

7,457

1,900

(104)
9^53

7^23 7^60

1^75 1^90

(1<1) (179)
9^57 9^71

7^195

1,795

(217)
9,573

8^07

1,795

(255)
9,747

8^13

1,795

(292)
9,916

8^07 9373

1,48S 1,177

(367) (479)
9,925 10^71

M Existing Geiwration 9^41 9^83 10,146
Firm Purchases 809 758 658

L New Resources

& Summer Pucch $6/Year

R Total Resources

Resenes US 1^3
Reserve Margin (KM) (%) 13.6 17.4

10.170 10,185 10^(n 10^07 10^08 10,123 10/)14
638 632 607 600

76

33

579
318

424

598

424

927

10^)34 10^82

1,102 927

(5M) (713)
10.552 10,9 

9^69 9^43

374 341

1^76 2,131

'1^250 10.741 10,804 10^08 10,817 10,808 10,917 11,105 11,145 11^65 11,819 12,315

1^51
us

1^51

155

1^46

13.0

1^35

12.9

1, 169

12.0

1,189

VLO

1,220

123

1^94

12A

1^66

12,0

1^19

11JD

Ijh lumpy.XLS
Page 109 3/18/95 7:03 PM



PncifiCorp RAMPF-4 Case <f 41

Med Load - Med Gas

with Resource Lumpiness

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs

1996

18.4

1997

21.8

1998

22.9

1999

23.5

,mi

24.4

am

24.8

2002

24.7
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothennal

W OWCCogenl

C OWC Co en 2

OWC Combliied C de

OWCBridgerTransL

OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWCPum Stora e

Total

TOM Programs
Utah Wind Non.firm

Utah Wind Firm

Utah Geothernriril

Utah Cogen 1

U Utah Cogen 2

T Utali Combined Cycle
A Utah Cadsby Rep ower
H Ut.ihIGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal 327.00/Ton

utalvsl ?lEl?_'5'_cle_?T
Utah Compressed Air
Utah Piim ed Stora

Total

-P?M-???-S!?.tns
W Wyo Wind Non-firm
Y Wyo Wind Firm

0 Wyp Co mbinect C de
M Wyo ICCCWyodak 2
I WyoIGCCCT
N Wyo PC Wyodak 2
G Wyo Coal S6. 70/Ton

WvoSim Ie C cleCT

Total

DSM Programs
T Renewable

0 Cogf newt ion

2003

25.0

160.0

2QQS

48.8

160.0

2BCS

71.9

350.0

2BU

65.3

2015

79.0

470. 0 400.0

18.4

15.7

21.8

16.6

22.9

17,7

23.5

17.6

24.4

16.0

24.8

17.9

24.7

17.6

185.0

17.6

208.8

34.7

421.9

52.3

535.3

48.7

220.0

479.0

60.0

190.9

Total

450.5

0.0

0.0

0.0

320.0

1220.0

0.0

0.0

0.0

0.0

0.0

1990.5

334.6

0.0

0.0

0.0

0.0

410.9

0.0
85.1 101.8 1443

15.7

4.6

16.6

4.7

17.7

5.1

17.8

5.2

18.0

5.4

17.9

5.3

102.7

5.4

119.4

53

179.0

10.6

52.3

16.0

268.7

15.0

250.9

331.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1076.7

18.6 101^

0.0

0.0

0.0

38.7 43.1

0.0

0.0

0.0

0.0

0.0

101.2

45.7 46.5 47.8 48.0 47.7 47.9 94.1 140.2

T Combined Cycle CT
A Coal & IGCC

L Traiismission

160.0 160.0 350.0

65. 1 101.8 144.3

129.0

690.0

157.6

Sim pie Cycle CT
Pum dStora e

Total 38. 7 43.1

Annual Winter Peak Capacity (MW)

398.4 490^

886.3

0.0

590.9 1950.9

331.2

0.0

0.0

0.0

0.0

748.5 3168.4

5 Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation
Finn Purchases

L New Resources

& Slimmer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7^69 7^31

1.463 1,463

(39 82
8,993 9, 012

9^85 10, 025

963 825

7^36 7^94

1,463 1^63

128) 174

9, 072 9, 083

8,085

1^13

(222

9,176

8^79

1^13

(270

9^22

10,190 10^17 10^27 10^44
830 824 799 774

8,478

1^13

(318

9,474

10^50

769

65

8,694

1^13

(365

9,642

9,104 9,732

995 737

(460) 600

9,640 9,869

10344 11,085

612 437

729 (886)

10^55 10, 161 10^47

761 319 269

347 651 1,001

10,227 10,636

9^93 9^69

269 269

1^91 2^82

10.348 10,150 11,020 11,041 11,026 11,018 11,105 1U63 11,131 1U17 11,853 12.420-

1J55
15.1

1^38

20.4

1,949

215
1, 958

21.6

1^50

20.2

1, 696

18.2

1^31

172

1.721

17.9

1,492

15.5

1,448

14.7

1,626

15.9

1.784

16.8
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PacifiCorp RAMPP-4
Case* 41

Med Load - Med Gas

with Resource Lumpiness

Cumulative Annual Energy (MWa)

1226 12SZ

DSM Fr%rams
OWC Wind Non-Firm

OWCWiiid Firm

0 OWC Geothermal

W OWCCogenl

C OWC Co en 2

OWC Combined Cycle
OWCBc'idgerTransL

OWCHtr/OWCTranL

OWC Sim 1c C cleCT

OWCPum Stora e

Total

DSM Progr_ams.
Utah Wind Non-firm

UlahWind Firm

Utah Geothermal

Utah Cogen 1

U UtahCogen2

T Utah Combined C de

A Utiih Gacisby Reppwer
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Ut.>hCaal$23. 25/Ton

Utah Coal $27. 00/Ton

Utah Simple Cycle CT^
Utah Corn ressed Air

Utah Pumped Stora^
Total

9.3 193

22S 1222 ZSB T1 Zlffl 22!B ZS5

29.7 40.4 51.3 62.4 73.5 84.6 106.4

2fi£S 2211 2G15

138. 8 168. 9 205.8

148.9 297.9 297.9

325.7

297. 9 297.9

743. 0 1,035.1

9.3

9.8

19.3

19.9

29.7

30.6

40.4

413

51.3

52.2

62.4

63.0

73. 5 Z33.5 404.3 762.3 1,209.8 1,538^

73. 7 845 105, 8 138. 1 168.9 207^

200.3 360.5

60.8 131.9 231.8 245.7 213.0 155.3

9.6

3.9 7.9DSM Programs

IV Wyo Wind Notb-firm
Y Wyo Wind Firm
0 WyoCombuiedCycle _
M WyoIGCCWyadak2____. , ___^__
I Wyo IGCCCT

30.6

12,2

413

16.7

92.2

21.2

63.0

25.7

134. 5 216. 4 337. 5 383. 8 582. 2 723.1

30.3 3t£ t3.7 57^ 70.3 86.4

N Wyo PC Wyodak 2
G WyoCqal $^70/Ton

Wyo Simple Cycle CT^
Total

DSM Programs

T Renewable

0 Cogeneratioit
T Coinbined Cycle CT

A Cual&IGCC

L Transmission

Simple Cycl^CT^
Pum Stora e

Total

S Native Load

Y Pump Storage/PcakRehun
S Finn Sales

T Non-Finn Sales

E DSM Prograins

M Total Requirements

Existing Generation
L Finn Purchases

St Noii-Finn Purchases

R New Resources

Total Resources

23.0

7.9

47.1

12.2

72.6

16.7

98.4

21.2

124.7

25.7

151.1

30.3

177.4

34.8

203.9

148.9

60.8 131.9

43.7

255.8

297.9

231.8

57^

334.1

70.3

408.0

86.4

4995

623. 5 1^41. 2 1^93.5

245.7 213. 0 155.3

23.0 47.1

5,414. 1 5^16.9

310.6 309.7

1^05. 8 1^22.6

504.0 763.7

(23.0) (47.1)
7^11. 6 8,065.8

7, 161. 0 7^15.2

557. 0 503.7

93. 6 46.9

72.6

5.4M.3

3CQS

1^72.2

795.1

(72.5)
8,088.7

7^75.6

472.9

40.2

484.7 78S.5 1,203.3 1,862.2 2^483

7^11. 6 8,065. 8 8, 088.7

5^95. 2 5,747.9 5^70.1 6/112.8 6,168^ 6^62.6 6,932^
SS2 307. 0 VSS 307.0 307^1 305.0 305D

1^33.6 1^14.6 1,489.9 1,489.9 1,454.7 1^655 1,092.9
765. 1 704. » 684.9 668. 1 775.2 9393 SM.l
(98.4) (124.7) (151.1) (177.4) (203.9) (255.8) (334.1)

8.102.7 8.14S.2 SWIJ 8300,2 8501.4 8,7K.6 8,993.9

7WI 7.656.1 7A93.4 7,733.0 774SS 7,782.6 7,741.7
464.7 454.1 4455 442.3 439.1 3995 381.7

36.4 39.0 tlS US 35.9 t. l 1.1
60, 8 280. 9 529. 6 869.3

8.102.7 8.149.2 8^00.7 8^003 8^01.4 8,716.6 8.993.9

7^50. 6 7332.2

305.0 .30BJ3

1,037. 1 828A

1;143. 7 1^445

408. 0) (499. 5)

9.428,4 9,7103

7595.6 7,ma
378. 6 3S85

1,454. 2 1^48.7

9.428,4 9,710.3

lih luiT^y.XLS
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FacifiCorp RAMPP-4

50-year
NPV

at 8.6%

(SMI

42, 312

42,773

Case* 41

Med Load - Med Gas

with Resource Lumpiness

Financial Model Output for 1996-2015 (including end effects to 2045)

O. S2

50-year
Annual

Growth

Rate

CU System Load (MWa)
Conservation (MWa)

After Conservation

System toad (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

3.26 Nominal Operating Revenues ($M)
-0.04 Real

2.73 Nominal Cost in mills/kWh
-0.55 Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

3. 26

-0. 04

2.58 Nominal Cost in miIIs/kWh
-0.69 Real

Notes:

1) $M = millions of dollars

I22Sl22Z1998l9222i!m2mi2i)022liia2!i!!52i|i!a2aU

5.724 5,727 5,794 5,905 6,058 6,180 6,323 6,478 6,773 7.242 7.661
23 47 72 98 "< 151 177 203 256 335 408

2015

8, 142

505

5,701 5,680 5,722 5, 807 5,934 6,030 6, 146 6,275 6^16 6.907 7^52 7,637
5. 152 5, 159 5,219 5,309 5,410 5.515 5.623 5,731 5.898 6,138 6,462 6.612

1,326 1,339 1357 1,380 1.405 1,428 1,452 1,476 VS 1SW 1,667 1.712

8,084 8,284 8.472 8.679 8,903 9^94 9,704 10,076 10,709 11,732 13,262 15,149

51 103 "'' 193 228 261 291 320 372 427 454 501

2,211 2,197 2.236 2,327 2,424 2547 2,610 2,684 2,914 3,347 3,865 4^91
2.211 2, 127 2,095 2, 111 2,129 2, 165 2, 148 2, 138 2, 176 2,267 2^175 2,424

49.0

49.0

48.6

47.1

1,667 1,640

1,667 1^88

0.8
0.1

4.5

1.7

0.3

9.2

48.9

45.8

1, 647

1^44

2.7

0.5

14.4

50.0
45.4

1, 686

U30

5.4
1.1

17.7

51.1

44.9

527
44,8

53.0

43.6

53.5

42.6

56.4
42.1

62.2

42.2

68.3
42.0

77.5

41.8

1,725 1,783 1,798 1,818 1,912 2,093 2^18 2.624
1515 Ifu 1,480 1,448 1,427 1,418 1,424 1.416

7,8

2.0

21.1

9.9

3.0

11.7
4.3

13.0

5.6

13.7

8.6

24. 6 28.1 31.8 39.5

9.3
12.2

51.9

-0.4

13.3

60.6

-24.2

13.3

63.4

2,216 2^07 2.251
2, 216 2, 136 2. 109

2, 346 2,447 2^74 2,642 2,721 2,962 3,411 3,939 4^68
2. 128 2, 149 2,189 . 2, 175 2, 168 2^12 2,310 2.420 2.465

48.9 48.4 48.6 49.6 50.6
48.9 46.9 45.6 45.0 44.4

3) 50-year Real Levelized

52.0 52. 1 52.5 55.1
44, 2 42. 9 41. 8 41.2

4) 50-year Real Levelized

60.4
40.9

65.8

40.4

73,7
39.8

2) General Inflation Raui, 3. 30% annually Utility Cost in miIls/kWh = 42. 38 Total Resource Cost in milIs/kWh = 40. 86
Ijh lumpyXLS Financial
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PacifiCorp RAMPP-4

Med Load - Med Gas

with Resource Lumpiness

Net System Projected Emissions
Annual

Growth

Bate 1996 1997 1998 1222 2000 2001 2002 2003

Case #

2008

41

2015

System Enerev

GWh

MWa

49.948 49,753 50,120 50,843 51,949 52,787 53,806 54,938 57,043
5.702 5,680 5,721 5,804 5,930 6,026 6,142 6,271 6,512

60,469

6,903

66,906

7,638

66,618

7,605

ITJ

°; 0.13%
i- 0.21%

u 0.25%

-1.38%

-130%

-1^6%

Total Annual E is i n 10 T ns
C02 51,936 51, 937 52,095 52,554 53^76
NOx 121.1 121.5 121.9 122.4 123.2
TSP 10.9 10.9 10.9 11.0 11.0

nnual S tem Emis ion Rates Pounds/MWh

C02 2,080 2,088 2,079 2,067 2,051
NQx 4.85 4.88 4.86 4.81 4.74
TSP 0.44 0.44 0.44 0.43 0.43

Emission Rates as Percent of 1994 Base
C02 100 100.39

NOx 100 100.71

TSP 100 100. 55

20 Year Emissions (1000 Tons)

C02

NOx
TSP

99.96 99.41 98.63

100.29 99.24 97.79

100.19 99^5 97.78

kveraee Total

55,109 1,102,187

125.0 2^01

11.2 224

53,721

123.5

11.1

2,035

4.68

0.42

97.87

96.48

96.64

54,157

126.3

11.1

2,013

4.69

0.41

96. 80

96. 79

95.09

54, 590

126.1

11.1

1,987

4.59
0.41

95.56

94.63

93.30

55^03

125.9

11.2

1,946

4.42

0.39

93.57

91.04

90.21

57^40

126.3

11.3

1,896

4.18

037

91.19

86.11

85.70

59,072

126.6

113

1,766

3.78

OM

84.91

77.99

77. 81

53,240

126.0

11.4

1^98

3.78

0.34

76.86

77.96

78.65

11/14/95 8:11 AM
tjh lumpy-XLS



THIS PAGE INTENTIONALLY LEFT BLANK

Page 114



PaciKCorp RAMFP-4
Case # 42

Med Load - Med Gas
with 25% Lower Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

ZQ02 2003 2SQ^ 2235 2011 2Q15 Total

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermat

W OWC Co n 1

C OWC Co en 2

OWC Combined C de

OWCBcid erTransL

OWCHtr/OWCTranL

OWC Sun Ie C cleCT

OWCPum Stora e

Total

D6M Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1

U Utah Cogen 2

T Utah Combined Cycle
A Utah Gadsby Repowei^

H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27, 00/Ton

Utah^ampleC^de CT
Utah Comp ressed Air
Utah Pum edStora

Total

DSM Programs

W WyoWinct^Jon-Ticm
Y WyoWiiid Firm^
0 Wyo Combined Cycle^
M Wyo IGCC Wyodak '2_
I WyoIGCCCT
N Wyo PC Wyodak^
G WyoCoaj £6.70/Ton_

W o Sim Ie C cleCT

Total

DSM Programs

T Renewable

0 Cogeneration

T Combined Cycle CT
A Coal & IGCC

L Transmission

SimpleCycJeJ^
fum d Stora e

Total

1226 122Z 1222 1222 2202 22ai
16^ 16.7 16.8 32. 9 48.8 45. 2 55.612.9 15.4 15.8 16.2 16.6

150.4 125.0 25.4

720. 3 409.6

12.9

12.1

15.4

12.6

15.8

13.0

163.

14.3

16.6

14.5

16.8

145

16.7

14.3

167.2

14.4

157.9

28.4

7 2

43.1

765.5

40.7

465^

50.9

18. 6 251. 7 17. 9 106.6

168.0 129.3

309.7

0.0

0.0

0.0

300,8

1129.9

0.0

0.0

0.0

0.0

0.0

1740.4

272.8

0.0

0.0

0.0

0.0

394.8

0.0

297.3

12.1

3.7

12.6

4.6

13.0

4.6

14.3

4.6

14.5

5.3

14.5

53

143

5.3

201.0

53

157.7

10.4

294.8

15.9

58.6

15.0

44.4

201.9

ISS

0.0

44.4

0.0

0.0
0.0

0.0

3.7

28.7

4.6

32.6

4.6

33.4

4.6

35.1

5.3

36.4

5.3

36.6

53

36.3

Annual Summpr Peak C'apadhl IMW)
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Suininer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (KM) ('&}

7^69 7^16

1,785 1,900

(29) (61)
9,025 9,155

7,457 7^23

1,900 1^75

(95) (130)
9^62 9^68

7fl6Q

1^90

(166)
9,584

36.6

7.995

1795

(203)
9^87

36.3

8^07

1,795

(239)
9,763

5.3

36.5

169.0

168.0

373.5

8^13

1.795

(276)
9,932

10.4

71,7

15.9

107S

125.0

129.3

277.1

15.0

100.9

738.2

3&4.9

8^07 9^3

1.485 1,177

(347) (455)
9,945 10^)95

0.0

0.0

0.0

0.0

18.8 98.8

125. 3 681.3

0.0

516. 2 1825.5

297.3

0.0

0.0

0.0

44.4 44.4

685. 9 Z848.5

10,034 10782

1,102 927

(556) (681)
10,580 1VIZ8

9,441

809

9,983

758

10,250 10,741

10.146 10,170 10,185 10^01 . 10^08 10^08 10,123 10^)14
65S 638 632 607 600 579 424 424

337 591 868

127

"10^04 10^08 10,817 10.808 10, 935 11,124 11,138 11^06

9^69

374

9^43

341

1^07 2,167

11,850 12^51

1^25

13.6

1^86

17.3

1^42

16.6

1,440

15.4

1^33

12.9

1^21

12.7

1,172

12.0

1,191

12.0

1.194

12.0

1^12

12.0

1^70

12.0

1^24

12JD

l]h iif. lowt. XLS
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PaciHCorp RAMFP-4
Case # 42

Med Load - Med Gas
with 25% Lower Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Finn

isas

16,3

122Z 122S 1222 2002 2001

21. 2 22. 3 22. 9 23. 6 24.0

0 OWC Geothermal

W OWC Co en I

C OWCCoeen2

OWC Combined C de

OWCBrid rTransL

OWC Htr/OWC Tran L

OWCSmnpleC cleCT
OWCPum Stora e

Total

.
^M-?f?E("?ms
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1
U Ulah Cogen 2
T Utah Combined C de
A Ulal'iGaclsbyR epower

H Utali IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal S23. 25/Ton

Utah Coal $27. 00/Ton

Utah Simple Cycle CT
Ut.ih Compressed Air
Utah Pum ed Stora e

Total

2S3Q2 2QQ3 2QQ5 2C2S

23. 9 24. 2 47. 1 69,2

160. 0 133. 0 27.0

16J

14.4

21^

15.2

22.3

16.1

22.9

17.6

23.6

17.6

24.0

17.5

23.9 184^

17.4 17.3

180.1

34.0

96.2

51.4

2011 2C15 I&tal

62.9 76. 3 433.9

0.0

0.0

0.0

320.0
766. 3 435. 7 1202.0

0.0

0.0

0.0

0.0

0.0

829^ 512.0 1955.9

47.7 59.0 325.2

0.0

0.0

0.0

19. 7 267.9

187. 2 144.0

18.9 113.5
0.0

420.0

DSM Programs

14.4

3.3

15.2

4.1

16.1

4.1
W Wyo Wind Non-firm
Y Wyo Wind Firm
0 W^o Combined Cycle
M WyoIGCCW odak2
I Wyo IGCC CT
N WyoPCWyodflk2
C Wyo Coal $6.70/Ton

WyoSim Ie C cIeCT

To la)

DSM Progranis
T Renewable

0 Cugei'it; ration

T Coinbinud Cycle CT
A Coflt&IGCC

L Transmission

Simple C cleCT
P urn d Stora

Total

Ainujll Winter Peak Caparify (Mm

17.6

4,2

17.6

4.9

319.3

4.9 4.9 9.7 14.6

66.6

13.7

44.4

216.9

17.0

0.0

331.2

0.0

0.0

0.0

0.0

0.0

0.0 .

0.0

44.4

1120.8

903

0.0

3.3

34.0 40.5 42.5 46.1 46.4 46.2

4.9

46.4

9.7

90.8

14.6 17.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

90.3

135.2

179. 7 133. 0 294.9

124. 3 152. 3 849.4

0.0

187.2 144.0

S Native Load

Y Finn Sales

S DSM Programs
T Total Requireinenls
E

M Existing Generation
Firm Purclwses

L New Resources

& Summer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7^69 7,631

1,463 1,463

J3<) 75
8, 998 9. 020

9^85 10, 025

963 825

42.5 44.7 46.1 46.4

7,736 7^94 8^85 8^79
1,463 1^63 1^13 1^13
(117) (162 208) 254)

9,082 9,095 9.190 9.338

_10, 190_ 10,217 10^27 10^44
830 824 799 774

46.2 413.3 367.8 430.1

8,478 8^94 9,104 9.732

1^13 1^13 995 737

300 (34 (438) (573
9,491 9,660 9^61 9.896

10^51 10^55 10, 161 10, 047

769 761 319 269

367 644 939

785.2 549.2 1942.0

331.2

0.0

0.0

0.0

44,4 44.4

909.5 745.9 3167.0

10^44 11/185

612 437

697} (849)

10^59 10^73

9^93 9^69

269 269

1,724 2^18

I0,34» U, 85B 11, 02B 11.011 11,02( 11,018 11,020 1U83 11,124 1^55 11,816 1U5G
1^50

15.0

1^31

203
1,938 1,946 l, fi36 1. 680

213 21. 4 20. 0 18.0
1329

16.1

1^23

17.8

1,463

15.1

1^59

13.7

1,627

15.9

1,783

16.7

Ijh nl. tow8f. XLS Page 116
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PacifiCorp RAMFF-4
Case # 42

Med Load - Med Gas
with 25% Lower Non-Firm Market Prices

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

1996

8.0

1997 1998 1999 2QDQ 20I1L 2C22 2QG2 2QQ£ 2Q2S 2QU 2fll5

17.7 27. 8 38. 1 48. 6 59. 3 69.9 80.6 101, 6 132. 6 161. 4 196.9

0 OWC Geotliermal

W OWC Cogen 1
C OWCCogen2

OWC Combined C de

OWCBrid erTransL

OWCHtr/OWCTranL

OWC Sim 1c C cleCT

OWCFum Stora e

Total

DSM Program^

148.9 272.7 297.9 297,9

613.1

297.9

961.6

6.0

8.5

17.7

173

27.8

26.4

38.1

36.8

48.6

473

59.3

57S

69.9 229.6 374.3 430.5

68.3 78.7 99. 4 130.7

1,072.4 1,456.4

160.6 198.0

Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Utah C^en 1
U UtahCogeit2

T Utah Combined Cycle
A Uta'i Cadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Toii

Utah Coal 127. 00/Ton

Utah Simple Cycle CT
Utah Compressed Air
u ̂  .:^y?Plcl_stoFaSe-

Total

DSM Programs
W Wyo^Wind Npi^fir[n_
Y WyoWindFirm_

15.9 15.8 230.1 245. 2 336.0

64. 1 113. 4 113.4 113, 4 113.4

2.6

17.3

6.0

26.4

9.4

36.8

12.9

47.3

17.0

57.8

21.1

68.3 158-7 226.6 474^ 519.2

25. 2 293 37. 4 49. 7 61A_

0.1

647.5

76.2

0 Wyo CoiTibi»ed_Cycle^
M Wyo IGCC WyodakZ
I WyoIGCCCT
N Wyo PC Wyodak2
C WyoCoal .E6.70_/To»

Wyo Simple Cycle CT^
Total 2.6

DSM Programs 19.1
T Renewable

0 Coguiwration

T Combined Cycle CT

A Coal & IGCC

L Transniission

Simple Cycle CT
Pum d Stora e

Total 19.1

6.0

41.0

9.4

63.6

12.9

87.7

17.0

112.9

21.1

138^

25.2

163.4

29.3

188.6

164^

64.1

37.4

238.3

288.5

113.4

49.7

313.0

61.4

383.5

763.

471.1

138.2 163.4 417.6 6W.2.

527.9

113.4

9543

1,156. 2 1^955

113. 4 113.4

S Native Load 5,414.1

Y Pump Stora^e/Peak Return 310.6
S Finn Sales 1,605.8

497J

(19.1)

5^16. 9 5,484. 3 5^95. 2 5,747. 9 5^70. 1 6/112,8
3102 309.8 307^ 307.0 307.0 307.0

T Non-Finn Sales

E DSM Programs

M Total Requirements 7^08S

Existing Generation7, 16U
L Finn Furehascs 557.0

& Nnii-Finn Purchases 90.6

R New Resources

Total Resources 7^08.9

1^22.6 1372.2 1333.6 1^14.6 1^89.9 1,489.9
467. 1 473. 7 464A 458. 1 444.7 476.1

Wja-1 (83.6) (87.7) (112.9) (138^) (163.4)
7^75A 7,776. 4 7^13.0 . 7,914. 6 7,973.4 8,122.3

7/M5. 0 7,084. 0 7,114^) 7^50. 7 7W6S 7^825
503. 7 472. 9 464. 7 454. 1 4455 442.3

207. 1 219, 5 234.4 209. 8 241. 1 197.6

7^75A 7,776. 4 7^13. 0 7,914. 6 7^73. 4 8,122.4

6,168.4 6,462. 6 6,932^

307.0 305. 0 31BA

1,454.7 1^65. 5 1,092.9

541.4 645. 1 616.4

(l«»fl (2383) (313.0)
8^82. 9 8, 440. 0 8, 6333

7.461. 9 7^13. 6 7^46.9

439. 1 399. 5 381.7

152.9 125.0 1633

228.9 401. 9 641.3

8^82. 9 8,440. 0 8, 6333

0.1

1, 653. 0 2, 180.1

7^50. 6 7^3U

3G6.0 3055

1,037. 1 828.4

794. 9 1/J78.7

(383.5) (471.1)
9,104, 2 9J73J

7^54.6 7,457.2
378. 6 358.5

101.5 48.6

1,269. 5 1,709.0

9, 104.2 9^73.2
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PacifiCorp RAMFF-4

v
pl

(TO
ro

00

50-year
NPV

at 8. 6%

(SM)

43,459

Case* 42

50-year
Annual

Growth

Rate

ca

Med Load - Med Gas
with 25% Lower Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

0.53

3^4

0. 04

2.80

. 0. 49

43, 885 3M
0. 04

2.66

-0. 62

Notes:

1) $M = millions of dollars

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal Cost in miIIs/kWh
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ((M)

Nominal Total Resource Cost ($M)
Real

Nominal Cost in mills/ kWh
Real

2) General Inflation Rate is 3. 30"A, anniially

Ijh nf. tower. XLS Financial

1996

43

49.0

49.0

0.8

0.1

3.7

1997 1528 1999 2000 2001

5,724 5.727 5, 794 5,905 6,058 6, 180
19 41 63 87 112 137

20D?

6.323
163

2003

6,478

168

2Q05 2QQ3 2011 2015

6, 773 7, 242

238 313

5, 705 5,686 5.731 5, 818 5,946 6, 043 6, 160 6^91 6^34 6, 929
5, 156 5. 165 5, 227 5, 319 5,421 5,527 5,636 5,746 5.915 6,158

1,326 U39 1.357 1,380 1,405 1.428 1,452 1,476 1^25 1599

8,076 8^72 8,454 8,654 8,841 9,232 9,709 10,060 10,665 11.697

i'1 138 173 206 238 268 296 345 400

2.212 2,222 2,262 2.353 2.450 2^71 2.666 2,728 3,010 3,453
2,212 2, 151 2, 120 2,135 2, 151 2, 186 2, 194 2, 173 2.248 2.339

49.1

47.6

49.4

46. 3.

50.5
45.8

51.6

45.3

53.1
45.1

54.0

44.4

54.2
43.2

58.1

43.4

64.0
43.4

1,668 1,659 1.667 1, 706 1,744 1,800 1,836 1,848 1,975 2, 159
1.668 1,606 1^62 1.547 1^31 1^30 1^11 1,472 1,474 1.463

1.7
0.3

7.9

2.5

0.5

12.4

5.2

1.1

15.4

7.5
1,9

9.6

2.9

18. 6 22.0

11.3
4.1

25.4

12.5

5.4

28.9

13.0
8.2

8,0
11.4

36.2 47.9

2.216 2,231 2,275 2,370 2.470 2^96 2.695 2,762 3,055 3^12
2,216 2,159 2,132 2.150 2,169 2,207 2,218 2.200 2,281 2.379

48,9 49.0 49.2 50. 1 51.1

48.9 47. 4 46, 1 . 45. 5 44.8

3) 50-year Real Levelized

52. 4 53. 2 53. 3 56.9
44.6 43.8 42.5 42.5

4) 50-year Real Levelized

62.2
42.1

7, 661 8, 142

383 475

7, 278 7.667

6,485 6, 640

1,667 1,712

13307 15,172

426 470

3,999 4, 660

2,457 2^15

70.4 80.1
43.3 43.2

2,399 2.722

W74 1,469

-2. 6 -27.6

12.1 12.1

56. 8 60.2

4,068 4,732

2^00 2^54

67.9 76.4
41.7 41.2

Utility Cost in miIls/kWh - 43.39 Total Resource Cost in mil[s/kWh = 41.92

9/18/95 7:05 PM



FadfiCorp RAMPP-4

Annual

Growth

Rate

Med Load - Med Gas
with 25% Lower Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003

Case* 42

2005 2008 2011 2Q1S

& 0.20%
0.20%

S 0.24%

-1.32%

-1.32%

-1.28%

System Enerev

GWh

MWa

49,983

5,706

49,810

5,686

otal Annual Emi si ns 1000 T ns

C02 51,954 49,436

NOx 121.1 112.9
TSP 10.9 10.1

50, 199

5,731

49.486

113.0

10.1

nnual

C02

NOx
TSP

te Emi io Rates ound /MWh

2,079 1,985 1,972
4.85 4.53 4.50

0.43 0.41 0.40

Emission Rates as PerfWt of 1994 Base
C02 100 95.48

NOx 100 93.55

TSP 100 93.32

50,936

5,815

50,037

113.8

10.2

1,965

4.47
0.40

52,051

5,942

51^82

116.4

10.3

1,970

4.47

0.40

2 YearEmis ion

C02

NOx
TSP

0 Tons

94.84 94.51 94.78

92.86 92.14 92.26

92.83 92.29 91.18

average _Ifital
54, 185 1,083, 695

121.4 2,428

10.8 216

52,900

6,039

51,831

117.1

10.4

1,960

4.43

0.39

94. 26

91.32

90.38

53,930

6,156

53,402

123.6

10.8

1,980

4.58

0.40

95.27
94.52

92.33

55, 072

6,287

53,656

122.7

10.8

1,949

4.45

0.39

93.73
91.90

90.14

57,197

6,529

54, 828

123.4

10.9

1,917

4.31
0.38

92.22

89.01

87.87

60,654

6,924

56^85

123.4

11.0

1^66

4.07

0.36

89.75
83.95

83^2

67, 156

7,666

58,323

123.7

11.0

1,737

3.68

0.33

8355

76.00

75.49

66,831

7,629

53, 932

125.8

11.4

1,614
3.76

0.34

77.64

77.66

78.25

11/14/95 8:12 AM
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FacifiCorp RAMFP-4 Case # 43

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothecmal

W pWCCogenl_
c OWCCogen2

OWC Combined C de

OWCBrid erTransL

OWCHlr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Programs
Utah Wind Non-ficm

Utah Wind Firm

Utah Ceo thermal

Utah Cogen I

U Utah Cage" 2

Med Load - Med Gas

with 25% Higher Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

1996 1997 1998 1999 ?000 2001 2QQ2 2002 2025 2G2S 2QU 2fll5

14.2 15.6 16.1 16.4 16.9 17.1 17.0 17.1 335 49.6 46,0 565

19.6 119.5 81.0 80.7

39.4 354.9 444. 8 378.4

14JZ

11.4

15.6

13S

16.1

14.3

16.4

14.4

36.5

14.5

136A

145

98.0

14.3

97^

14.4

72.9

28.4

404.5

43.0

490.8

40.8

213.7

434.9

51.0

181.1

T Utali Combined Cycle
A Utah Gadsby Repower
H Utah 1GCC Hunter 4

UtahIGCCCT

Utah PC Hunler 4

Utah Coal 323.25/Ton

Utah Goal $27. 00/Ton

Utah Simple Cycle CT
Utah Corn pressed Air
Utah Pum ed Stora

Total

D5M Programs
W Wyo Wind Non-firm
Y yfyoyfind_Piim
0 Wyo Combined Cycle
M WyoIGCCWyodak2
I Wyo IGCC CT
N IVyo PC Wyodak 2
C Wyo Coal $6.70/Ton

VVvoSim Ie C cleCT

Total

126.2 13.5 103.1

11.4

4,3

13.8

45

14.3

5.2

14.4

5.1

140.7

5.3

14.5

5.3

27.8

53

117.5

53

28.4

105

43.0

15.8

254.5 232.1

15.1 18.6

lotal

316.0

0.0

0.0

0.0

300.8

12175

0.0

0.0

0.0

0.0

0.0

1834.3

274.8

0.0

0.0

0.0

0.0

394.8

0.0

242.8

0,0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

912.4

4.3 4.5 53, 5.3 5.3 10.5 15.1 18.6

100.4

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

100.4

DSM Programs
T Renewable

0 Cogeiieratlon

T Combiiied Cycle CT
A Coal & IGCC

L Transmissioil

Simple Cycle CT^
Pum Stora

Total

29.9 33.9 35.6 36.0 36.7

19.6

126.2

36.9

119.5

33.9

annual Summer Peak Capacity (MWl
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements

M Existing Generation

Finn Purchases

L New Resources

& Suinmer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7^69

1,785

(301
9.024

9,441

809

1^26

13.6

7^16

1.900

(64)
9,152

9^83

758

35.6

7,457

1,900

(99)
9^58

10, 146

658

36.0

7^23

1375

(135)
9. 363

10, 170

638

156.4

36.6

81.0

13.5

131.1

36.8

80.7

103.1

72.4

39.4

108.4

354.9

101.9

658.5

126. 1 691,2

0.0

5595 1913.1

242.8

0.0

0.0

7^60 7^95 8^07

1^90 1795 1,795

(172) (209) (246)
9^78 9, 581 9, 756

10, 185 10^01 10^07

632 607 600

146 265 360

111.8

8^13 8^07 9^73

1^95 1,485 1, 177

(282) (355) (463)
9.926 9.937 10,087

10^08 10, 123 10^)14

579 424 424

544 583 938

685.6

10,034 10^82

L102 927

(565) (691)
10^71 11^118

9^69 9^43

374 341

1^96 2, 156

10, 250 10,741 10, 604 10, 808 10, 963 11^)73 11, 167 11^31 11,130 11^76 11, 839 12^40

1^89

17.4

1^46

16.7

1A45

15.4

1^85

14.5

1,®2

ISA

1^11

us

1^05

142

1,193

12.0

1^89

12.8

1^68

12.0
1^22

1ZO

0.0

0.0

2847.1

Ijh nf. highs f. XLS
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FaclfiCorp RAMPF-4 Case # 43

DSM Pro rams

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWC Co en 1

C OWC Co en 2

OWC Combined C de

OWC End erTransL

OWCHtc/OWCTranL

OWC Simple C deCT
OWCPum Stora e

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utfilt Geo thermal

Utah Cogen 1

U Utali Cogen 2
T Utah Combined Cycle
A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23,25/Ton

Ut.ihCoal$27.GO/Ton

Utah Simple Cycle CT
U tail Compressed Air
Utnh Fum ed Stora e

Total

DSM Programs
W Wyo Wind Noii-firm

Y Wyo Wind Firm

0 Wyo Combined Cycle

M WyoIGCCWyodak2
t Wyo IGCC CT
N . Wyo PC^Wyodak 2
G Wyo Coal $6.70/Toii

VV o Sim Ie C cleCT

Total

Med Load - Med Gas

with 25% Higher Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

1996 122Z 1228 1999 2000 2001 2002 2003 2005 2008 2011 21115

18.3 21.7 22.9 23.5 24. 4 24.8 24, 7 25.0 48,8 71.9 65.3 79.1

20.8 127.2 86.2 85^

42.0 377.4 473. 3 402.6

18.3

13.8

21.7

16.6

22.9

17.4

23.5

17.5

45.2

17.7

152.0

17.5

110.9 110.8

17.3 17.3

90.8

. 34.1

449.3

S1.3

538. 6 481.7

47.7 59.1

140.6

13.8

3.9

16.6

4.1 4.8

17.5

4.8

158.3

4.8

15. 1 114, 9 0. 0 (0. 0)

227. 4 192.6

,
(o_o>__nM[

17.5

4.9

32.4

4.9

132.2

4.9

34.1

9,7

51.3

14.7

275.1 251.7

13. 6 16.9

Total

450.4

0.0

0.0

0.0

320.0

1295.3

0.0

0.0

0.0

0.0

0.0

2065.7

327.3

0.0

0.0

0.0

0.0

420.0

0.0

270.6

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1017.9

92.D

0.0

D.D

0.0

0.0

0.0

0.0

0.0

0.0

92.0

DSM Prog rains
T Runcwable

0 Coguneration

T Combined Cycle CT
A Cafll & 1GCC

L Transmission

Sim p Ie Cycle CT
Pum d Stora e

Total

36.0 42.4 45.1 45.8 46.9 47.2 4G.9 47.2 92.6 137.9 126.6

36.0 42.4

Annual Winter Peak Capacity (MW)

S Native Load

Y Firm Sales

S D5M Programs

T Total Requirements

7^69

1,463

(3«)
8,996

7,631

1,463

(78)
9.016

45.1

7,736

1,463

(124)
9,076

20.8

140,6

45.8 208.3

7^94 8,085

1^63 1313

(169) 216

9/188 9,182

148.2 247.9 134.6

8^79 6,478 8,694 9,104
. 1^13 1^13 1^13 995

263 310 358 450

9^29 9,481 9,650 9,649

127.2 86.2 85.8 42.0 377.4

15. 1 114. 9 0. 0 (0. 0)

700.7

(0.0)

515.3

9,732

737

588

9,881

155.1

595.2

(0. 0)

827.3 750.3

10344 11^)85

612 437

(715) 870

10,241 10,652

869.7

0.0

2035.3

270.6

0.0

0.0

0.0

0.0

3175.6

M Existing Generation
Firm Purcliases

L New Resources

& Sumnicr Purch $6/Ycar

R Todil Resources

Reserves

Reserve Margin (RM) {7,,)

9^85 10,025

963 825

10, 190 10^17 10^28 10^44 10^50 10^55 10, 161 10^)47 9^93 9^69

830 824 799 774 769 761 319 269 269 269

161 289 390 591 633 1,010 1,711 2^06

10, 348 10^50 11, 020 11, 041 11,188 11^06 11, 409 11,607 11,113 11, 326 11, 873 12, 444

1^52

15.0

1^34

20.4

1,945

21.4

1,953

215

2,006

21.8

1.978

21.2

1,929

20J

1,937

203

1,464

15.2

1,445

14.6

1^31

15.9

1,792

16.8
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PacifiCorp RAMPP-4 Case* 43

Med Load - Med Gas

with 25% Higher Non-Firm Market Prices

Cumulative Annual Energy (MWa)

DSMFrograins
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWCCogenl
C OWCCogen2

OWC Combined C c;e

OWC Bridget TransL

OWCHtr/OWCTranL

OWC Simple C rieCT

OWC Pump Stora e
Total

DSM Frog rains
Utah Wind Noii-fir.-n

Utah Wind Finn

Utah Geo thermal

Utah Cogen 1

U Utah Cogen 2
T Utah Combip-ed Cycle
A Utnh Gadaby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

UtahCo. il$23. 25/Ton

Utah Coal $27. 00/Ton

Utah Simple Cyck-CT^
Utah Compressed Air

Utah Piimped Storage
Total

D5M Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm
0 WyoCa mb ined Cycle
M WyoIGCCWyodak2
I Wyo IGCC CT
N Vvy-?. pc-vy-YO-cl-a?c. ?_
C Wyo Coal $G.70/Ton

1S2S 12SZ JS2S

9.1 19.2 29.6

1999

40.2

ZiHffl 20S1 2Gi2 2003 2005 2008 2011 2015

51.1 62.2 73.3 84.4 106.2 138.6 168.7 205.7

19.4 137^ 297.9 297.9

39.0 3S8.7

297, 9 297.9

806. 1 1,0853

9.1

8.1

19^

18^

29.6

28.6

40^

39.0

70, 5 200.0 291. 3 382. 3 443. 1 825.2

49. 6 60. 1 70.5 81.0 101. 6 133.0

1,272.7 1,588.9

162.8 200.3

206. 8 367.1

179.6 124.9

3,3 18.8 22.9 27.0 31.1 39.2 51.5

549.2 692.2

63. 3 77.9

Wyo Simple Cycle CT
Total

DSM Prngrams
T Runcwable

0 Cogfiiurntion

T Combined Cycle CT
A Coal & IGCC

L Traiismissioii

SinnpleCycieCT^
Pum d Stora e

Total

6.6

44.0

10. 7 14.7

93.9 119.5 145^ 170.6 1965 247.0 323.1

63.3

394.8

77.9

483.9

19.4 137. 8 218.0 297.9 336, 9 686.6

112.4 1123 116. 0 1903 210. 2 217.1

1^10. 8 1,7503

179, 6 124.9

S NaUve Load

^ Fu"'P Storage/Peak Return
S Finn Sales

T Non-Firm Sales

E DSM Programs

M Total Requirements

Existing Generation
L Finn Purchases

& Non-Finn Purchases

R New Resources

Total Resources

20.5

5,414.1

310.6

1,605.8

497.2

(20.5)
7^07.3

7,161.2

557.0

89.1

44.0 68.8 93.9 251.3 395.3 504.6 684.6 794.1 1,226.7 1,885.2 2,359.0

5,416. 9 5,484.3

310. 2 309.8

1^22A 1^72.2

783.5 885.6

(44. 0) 68.8

8^)89. 2 8,183.0

7^64. 9 7, 679.1

472.9

31.1

503-7

20.6

5^952 5,747. 9 5370.1

307. 2 306. 8 306.5

1^33. 6 1/514. 6 1,489.9

8355 862. 8 920.6

93.9 (119. 5) (145.2

8,177.6 8^12.6 8,441.9

7^90. 7 7,719. 7 7^39.9

464.7 454.1 445J

6.4

250.1

6^)12. 8 6, 168. 4 6,462. 6 6,932^

306. 6 306J6 305, 0 305.0

1,489. 9 1,454. 7 1^65. 5 1,092.9

917.9

170.8

8^56.3

988.6

196.5

9905

247.0

1,068.7

323.1

8,722. 1 8,776. 6 9,075.6

7^50. 6 7^32^

305. 0 305.0

1,037.1 828.4

1,167. 8 1,245^

394. 8 483.9

9,465. 7 9,726.9

22^

7,807. 3 8,089. 2 8,183.0

7.1

131.S

8,177.6 8^12.6 8,441.9

7,776. 0 7, 794. 8 7^30. 0 7,788^ 7^96. 8 7, 493^

442. 3 439. 1 399. 5 381.7 378. 6 3585

4. 1 2.0

334. 0 488. 1 547. 1 903. 7 1,490. 3 1,875.1

8^56.3 8,722.1 8,776.6 9,075.6 9,4657 9,726.9
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FacifiCoip RAMPP-4 Case # 43

50-year
NPV

at 8. 6%

(«M]

50-year
Annual

Growth

Rate

ca

Med Load - Med Gas

with 25% Higher Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

System toad (MWa)
Conservation (MWa)

1996

5, 724

20

1997

5,727
44

1998

5,794

1999

5, 905

93

2000

6, 058

119

2001

6, 180

145

2002

6, 323

170

2003

6, 478

196

6,773
247

2008

7, 242

324

2011

7, 661

395

2015

8, 142

489

nd
pi

00
(t)

M
-P'

41, 564

0. 52

3.21

-0.08

After Conservation

System Load (MWa) 5,704 5,683 5, 726 5,812 5,939 6,036
Energy Sales (MWa) 5, 155 5,162 5,222 5,313 5,415 5,520

Total Customers (OOO's) 1,326 1,339 1,357 1,380 1.405 1,428

Net Eleclric Plant ($M) 8,079 8;86 8^60 8,945 9,284 9,652

Net Conservation Assets KM) 46 97 149 185 218 250

Utilit Cost

Nominal Operating Revenues ($M) 2,212 2, 168 2,205 2,296 2,349 2,489
Real 2,212 2,098 2,067 2,083 2,063 2, 116

6, 153

5, 629

2^92

2,133

6, 283

5,738

1. 452 1.476

9,973 10,161

281 309

2, 668

2, 126

6,525

5,907

1^25

10^65

359

2,910
2, 173

6, 918

6, 149

7,266
6,474

7, 653

6, 627

1^99 1.667 1,712

11,627 13,176 15,073

414 440 485

3, 275

2,21S

3, 782

2. 324

4.389
2, 368

2. 68

-0.60

Nominal

Real

Cost in mills/kWh 49.0

49.0

47.9

46.4

48.2

45.2

49.3

44.8

49.5

43.5

51.5
43.8

52.6

43.3

53.1

42.3

56.2

42.0

60.8

41.2

66.7

41.0

75.6
40.8

Nominal

Real

Average Customer Bill ($)

Total Resource Cost
DSR Customer Cost BM)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

1, 668

1. 668

0,5

0.1

3.9

1, 618

1^67

1.5
0.2

8.5

1, 625

1^23

2.3
0,5

13.5

1, 664

1^10

5.0

1.0

16.6

1, 672

1, 468

7.3
1.8

19.8

1, 743

1, 482

9.2

2.7

23.2

1, 785

1. 469

10.8

3.9

26.6

1,807
1,440

12.0

5.2

30.2

1.909

1,425

12.4

7.8

37.5

2, 048

1, 387

7.3
10.9

49.3

2,26S

1^94

-3.1
11.4

58,0

2, 564

1,383

-28.1

11.4

60.6

41, 998 3. 21

-0. 09

Nominal Total Resource Cost ($M) 2,216 2, 176 2,219 2.314 2,371 2^15 2, 623 Z.703 2,956 3,335 3,851 4,461
Real 2,216 2,107 2,080 2,099 2,082 2,138 2,158 2,154 2^207 2,259 2,366 2,407

2. 54

-0.74

Notes;

1) $M = millions of dollars

Nominal

Real

Costinmills/kWh

2) General InHation Rate is 3.30% annually

48.9

48.9

47.8

46.2

47.9

44.9

48.9

44.4

49.0

43.0

3) 50-year Real Levelized
Utility Cost in mills/kWh =

50.8

43.2

51.8

42.6

52.2

41.6

55.0
41.1

59.1

40.0

64.3

39.5

72.0

38.8

4) 50-year Real Levelized
41. 57 Total Resource Cost in mills/kWh = 40.12

l]h nf. higher. XLS Financial
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PacifiCorp RAMFP-4 Case* 43

Annual

Growth

Rate

Med Load - Med Gas

with 25% Higher Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1823 2000 2001 2002 2003 2005 2008 2011 2015

S stem Ener

GWh

MWa

49,970

5,704

49,784

5,683

50, 153

5,725

50,883

5, 809

51,993

5,935

52,835

6,031

53,861

6,149

55,002

6,279

57, 120

6^21

60,566

6,914

67,043

7,653

66,752

7,620

T)
(B

00
(D

0.14%

0.21%

K 0.25%

-1.38%

-1.31%
-1.27%

Total Annual Emissions 1000 Tons

C02 51,948 52,246 52^75 52,788 53, 170 53,622 54,203 54,633 55,640 57,473 59,152 53,297
NOx 121. 1 122. 5 122. 7 123. 0 122. 6 123. 0 126. 3 126. 1 126. 4 126. 7 126. 7 126.0

TSP 10.9 11. 0 11.0 11.0 11.0 11. 1 11. 1 11. 2 11. 2 113 11.3 11.4

nnual S stem Emission Rates Pounds/MWh
C02 2,079 2,099 2,089 2,075 2,045 2,030 2,013 1,987 1,948 1,898 1,765 1,597
NOx 4.85 4.92 4.89 4.83 4.72 4.66 4.69 4.59 4.43 4.18 3.78 3.78
TSP 0.43 0.44 0.44 0.43 0.42 0.42 0.41 0.41 0.39 0.37 0.34 0. 34

Emissio

C02
NOx

TSP

ate as nt of 19

100

100

100

Base

100.95

101.52

101. 53

100. 45 99.80 98.37 97. 63 96.80 95. 55 93.70 91.28 84.87 76. 80

100.91 99.72 97.30 96.02 96.76 94.57 91.27 86.28 77.96 77.89

100.96 99.84 97^4 96.44 95.20 93.38 90.27 85.69 77.67 78.47

20YearEmis ion

C02

NOx
TSP

1000 Tons Average Total

55, 205 1, 104,093

125.3 2,505

11.2 224

Ijh nf.higher.XLS 11/14/95 8:14 AM
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FacifiCorp RAMFF-4
Case* 44

Med Load - Med Gas - 250 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermal

W OWC Cogen I
C OWC CoRen 2

1996

12.9

1997

14.5

1998

15.8

1999

16.2

235.0

2QCG

16.6

2001

16^

2flfi2

16.7

2QQ3

16.9

2005

32.8

61,6

2008

239.2

Zfill

45.2

2G15

55.6

Total

308.8

0.0

486. 3 409.3

OWC Combined C de

OWCBridgerTransL

OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Programs.
Utah Wind Non-firm

UtahWirtd Firm

UtahGeothermal

UtaliCogenJ_

12.5

15.8

13.0

251^

14.4

16.6

14.5

16JS

145

16.7

14.3

16.9

14.4

94.4

28.4

288.0

43.0

531.5

40.8

464.9

51.1

U Ut,ihCogert2_
T Utah Combined Cycle
A Utah Gadsby Repower

38.0 251.9 104.9

104.7 192.6

H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal 523.25/Ton

Utah Coal $27.00/Ton

Utah Simple C^cJeCT^
Utah Compressed Air
Utah Piim ed Stora e

Total

DSM Programs

W Wyo Wind Nqn-firm_
^ Wyo Wind Firm
0 Wyp Combined Cycle^
M WYoIGCCWyodak2
I Wyo IGCC CT_
N Wyo PC Wyodak2
G WyoCoal $6.70/Toii_

W o Sim Ie C cleCT

Total

4.6

14.4

4.6

14.S

5.3

14.5

53 5.3

81.0

15.9

46.1

202.1

0.0

0.0

300.8

1130.6

0.0

0.0

0.0

0,0

0.0

1740.2

271.5

0.0

0.0

0.0

0.0

394.8

0.0

297.3

0,0

0.0

0.0

0,0

o.c

0.0

0.0

46.1

1009.7

3.7 4.6

31.6DSM Programs

T Renewable

0 Cogene ration

T Combined Cycle CT
A Coat & IGCC

L Transmission

Simple Cycle CT
Pum dStora e

Total

Annual Summer Pe;ak Capacity (MW)

4.6

33.4

5.3 5.3 5.3 10,4 15.9

36. 4 36. 6 36. 3 36. 6 71. 6 107.7

15.0

101.0

18.8

1255

235.0 61.6 277.2 738.2

104. 7 192,6

S Native Load

Y Firm Sales

S DSM Programs

T Tntal Requirements
E

M Existing Generation
Firm Purchases

L New Resources

&; Summer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) ('?!>)

7,269 7^16

1,785 1,900

(27) (59)
9,027 9,157

9,441 9,983

33.4

7^57 7^23

1,900 1^75

(92) (127)
9,265 9^71

7^60

1^90

(161)
9,586

7^95

1,795

(200)
9,590

809 758

10.146 10.17Q 10,185 10^01

658 638 632 607

36.3

8^07

1,795

(237)
9,765

10^08

600

141.3

8^13

1795

(273)
9,935

325.8 384.9

8^07 9^73

1,485 1,177

(345) (453)
9, 947 10^)97

514.2

46.1

685.8

10,034 10782

1,102 927

(554) (679)
10,582 11^3(1

0,0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

98.8

679.1

0,0

1826.2

297.3

0.0

0.0

0.0

46.1

ZB48.7

10^08 10, 123 10, 014

579 424 424

9^69

374

9^43

341

235 235 235 235 340 594 871 1,609 2,170

^0.250 ~10.741 10,804 11^)43 11,052 11,043 11,043 11,126 11,141 11,309 11,852 12^54

1, 223

13.5

1^84

173

1^39

16,6

1, 672

17.8

1,466

15.3

1,^3

152

1^78

13.1

1,192

12.0

1,194

12.0

1^12

12.0

1^70

12.0

1^24

12.0
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PacifiCorp RAMPP-4 Case (f 44

Med Load - Med Gas - 250 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

DSM Fro rams

OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

OWC Co en 1

1226

16.3

1997

20.4

1998

22.3

1222

22.9

2000

23.G

2001

24.0

2002

23.9

2003

24.1

2CQ5

47.1 69.3

2011

62.9

2015

76.3

Total

433.1

0.0

65.6 254.4

16.3

12.9

C _OWCCogen2
OWCCombinedC de

OWCBridgerTransL
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM^Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1

U Utah Cogen 2

T Utah Combined Cycle^
A Utali Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT
Utali Compressed Air
Ut-ih Pum ed Stora e

Total

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyo combined^Ycle^
M Wyo IGCC Wyodnk 2
I Wyo IGCC CT
N WyoPCWyodak2
G Wyo Coal $6. 70/Ton

W o Sim Ie C deCT

Total

DSM Programs
T Renewable

0 Cage iierat ion

T Combined Cycle CT
A Coal & IGCC

L Transmission

SimpleC^cleCT
I'um ed Stora e

Total

Annual Winter Peak Capacity (MW)

250.0 517,3

20,4

15.2

22.3

16.1

272.9

17.5

23.6

17.7

24.0

17S

23.9

17.3

24.1

17.4

112.7

34.0

323.7

51.3

40.4

580.2

47.8

268.0

0.0

0.0

320.0

1202.7

0.0

0,0

0.0

0.0

0.0

1955.8

59.2

116.6 214.6

323.9

0,0

0.0

0.0

0.0

420.0

0.0

331.2

0.0

0.0

0.0

12.9

3,3 4.1

16.1

4.1

17.5

4.2 4.9

17.5

4.9

17.3

4.9

134.0

4.9

248.6

9.7

0.0

0.0

0.0

0.0

91.7

14.6

315.8

13.7

46.1

216.9

17.0

4.9

32.5 42. 5 44. 6 46. 2 46. 4 46.1

4.9

46.4 90.8 135.2

46.1

1121.2

90.3

0.0

0.0

G.D

0.0

0.0

0.0

0.0

0.0

90.3

152.5

250.0

S Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

&. Slimmer Purcli $6/Year

K Tolal Resources

Reserves

Rcseree Margin (RM) (%)

7^69 7,631

1,463 1,463

031 (72
9,000 9,022

9,385 10.025

963 825

7,736 7^94 6,085 8^279 8,476

1, 463 1^63 1^13 -1^13 1^13

(115) (159) (206) 252) (298
9,084 9,098 9, 193 9^40 9, 493

J0,190 10^17 10,227 10^44 10^51
830 824 799 774 769

250 250 250 250

65,6 294.8

116. 6 214.6

430.0

8,694 9,104 9,732

1^13 995 737

(344) 435 (570)

9,663 9,664 9,899

785.3

847.3

0.0

547. 0 1942.7

331.2

0.0

0.0

0,0

10^55 10,161 10,047

' 761 319 269

367 647 942

46.1

745.6

10^44 11,085

612 437

J695) (847)
10,261 10^75

9^93 9^69

269 269

1,727 2^20

46.1

3167.3

10,348 10,850 11,020 11,291 11,276 11,268 11,270 11^82 11,127 11,258 11.889 12,458

1^49

15.0

1,828

20.3
1,936 2,193 2,084 1,928 1,777

21.3 24. 1 22.7 20.6 18.7

1,720

17.8

1,463

15.1

1^59

13,7

1,628

15.9

1,783

16,7
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PaciHCorp RAMPP-4 Case* 44

Med Load - Med Gas - 250 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Cumulative Annual Energy (MWa)

IBM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermal

W pW CCogenl

C OWC Co en 2

OWC Combined C de

OWC Bridger Trar^ L

OWC Htr/OWC Tcan L

OWC Simple C cleCT

OWC Pump Storage
Total

DSM Programs
UtahWi»d Non-firm

Utah Wind Firm

UtahGeothermal

Utah Cage n 1
U UtahCogen^l
T Utah Combined C de

A UtahGadsbyRepower
H Utah IGCC Hunter 4

Utah IGCC CT

Utnh PC Hunter 4

Utah Coal $23,25/Ton

Utah Coal $27.00/Ton

Utah Simple Cyde^:!^
Utah Compressed Air

Utah Pumped Storage
Tolal

DSM Programs
W Wyo Wind Non-firin

Y Wyo Wind Firm
0 Wyo Combuied Cycle
M Wyo 1GCC Wyodak 2

I Wyo IGCC CT

N WyoPCWyodak2
G Wyo Coal $6.70/Ton

Wyo Simple Cycle CT
Total

DSM Programs
T Renewable

0 Cogfner. -ition

T Combiiwd Cycle CT
A Coal & IGCC

L Transmission

1996

8.0

122Z 1S2S

16.9 27.0

1999

37.3

2QQQ

47.8

2001 2002

58.5 69.2

2003

79.9

2QQ5 2008

100.8 131.8

2QU 2215

160. 7 196.2

200.0 200.0 200.0 203.0

61.0

200.0

297.9

200.0

297.9 297.9

613. 9 962.2

7.G 15.8 24.9 35.3 56.3 66.8 TJ3. 97.9 129.2

1,072.4 1,456.2

159.1 196£

113.4

32.6

114.7

246.7 336.0

113, 4 113.4

2.6 9.4

353

12.9

45.8

21.i 25.2

117.2

29.3

211.2 519.2

61.4

0.1

646^

76.2

6.0 17.0 21.1

17.6 61.3 85.4 110.6 135.9

25.2

Ifil.l

29.3 37,4

1863 236.0

200. 0 200. 0 200. 0 200.0 203.0

40.0

2G1.0

113.4

49.7

310.7

530.5

61.4

381.2

76.2

469.1

1, 158. 4 1^96.1

113. 4 113.4

Simple Cycle CT
Fum d Stora e

Total 17.6

S Native Load 5.414.1

Y Pump Storage/Feak Return 310.6

S Finn Sales 1, 605.6

T Non-Finn Sales 496.4

E DSM Frograins (17. 6)

M Total Requireinents 7^09.4

Existing Generation
L Finn Purchases

&. Nuii-Finn Purchases

R New Resources

Total Resources

7,161.4

557.0

91.0

38.7

5,416.9

310.2

1,622.6

460.1

38.

7,771.1

7,065,9

503.7

201.5

61.3 285.4 310.6

5, 4643 5^953.

309. 8 yS!3.

1^72. 2 1^33.6

473. 1 550.9

(61. 3) 85.4

7,778. 0 7,901.4

0.1

335.9 361.1 4263 610.4 955.8 1,653.0 2,178.7

5,747. 9 5,870. 1 6,012. 8 6,168.4 6,462. 6 6,932A 7^50. 6 7^32.2

307. 0 307. 0 307. 0 307. 0 305. 0 305. 0 305. 0 306^

1^14.6 1,489.9 1,489.9 1,454.7 1,265.5 1,092.9 1,037,1 828.4

600. 0 574.4 525. 4 541. 1 638. 1 632. 6 801.5 1,077^

110. 6) (135. 9 161. 1 1863 236. 0} (310. 7) (381. 2) (469.1

8,058. 8 8,1055 8,174. 0 8,284^ 8,435. 2 8,651. 8 9,113.0 9^73.9

7flS45 7,035. 5 7, 239. 0 7^89.9

472.9

220.6

464.7

201.3

200.0

7,809,4 7,771.1 7,778.0 7,901.4

7,428, 1 7, 459. 0 7^13. 6 7,447. 8 7^54. 7 7,457^

4455 442. 3 439. 1 399. 5 381.7 378. 6 356.5

170.0 103.7 146.7 147.7 177.1 107.9 48,5

200, 0 200.0 200. 0 240. 0 374. 4 645. 1 1^71. 8 1,709.6

8,058. 8 8,105^ 8,174. 0 &.2S4. S 8,435. 2 8,651. 8 9,113.0 9^73^

454.1

165.8
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PaclfiCorp RAMFP-4 Case* 44

50-year
NPV

at 8. 6%

(SM)

50-year
Annual

Growth

Rate

(%)

Med Load - Med Gas - 250 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

1996

5, 724

17

1997

5, 727

38

1998

5,794
61

1999

5, 905

85

2000

6, 058

110

2001

6,180

135

200?

6, 323

160

6,478
186

6,773
236

2008

7, 242

311

?011

7, 661

381

20T

8,142
473

hd
pl
m
(D

UJ
0

43, 512

After Conservation

System Load (MWa) 5,707
0.53 Energy Sales (MWa) 5,157

Total Customers (OOO's) 1,326

Net Electric Plant ($M) 8,084

Net Conservation Assets ($M) 40

Utilit Cost

3^4 Nominal Operating Revenues ($M) 2, 212
0.04 Real 2.212

5, 689

5, 167

1, 339

8, 372

2, 223

2, 152

5,733
5, 229

1,357

8,679

134

2, 262

2, 120

5, 820

5, 321

1, 380

8, 873

169

2, 362

2, 143

5.948
5,423

1, 405

9,036

203

2,492

2, 189

6, 045

5fS

1,428

9, 269

235

2, 612

2, 221

6, 163

5, 638

1,452

9,538

265

2, 693

2, 217

6.293
5, 748

6^37
5,917

1,476 1^25

9,884 10^87

293 343

2, 770

2,207
2,989
2, 232

6,931

6, 160

1^99

11, 640

399

3,431
2, 324

7^80
6,487

7. 669

6, 642

1, 667 1, 712

13,307 15,171

426 470

3,992

2,453
4,661
2^15

2. 80

-0.49

Nominal

Real

Cost in milIs/kWh 49.0

49.0

49.1

47.5

49.4

46. 3-

50.7

46.0

52.5

46,1

53,9

45.9

54.5

44.9

55.0
43.8

57.7

43.1

63.6

43.1

70.3
43.2

80.1

43.2

Nominal

Real
Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

1,668

1, 668

0.7
0.1

3.4

1, 659

1, 606

1.6

0.2

7.4

1, 667

1^62

2.4

0.5

11.9

1, 712

1^53

5.0
1.0

14,9

1, 774

1.SSS

7.4

1.8

18.2

1, 829

1^55

9.5
2.8

21.5

1,855
1^27

11.1

4.0

24.9

1, 877

1,495

12.3
5.3

28.4

1, 961

1, 464

12.8

8.0

35.7

2, 146

1,453

7.8

11.2

47.4

2, 394

1,471

-2.8
11.9

56.6

2, 723

1, 469

-27.8

11.9

60.2

43, 932 334

0.04

Nominal Total Resource Cost ($M) 2,216 2,230 2,275 2,378 2^12 2,637 2, 722 2,804 3,033 3,489 4,061 4,733
Real 2,216 2, 159 2, 132 2, 157 2.206 . 2,242 2,240 2,234 2,264 2, 363 2,495 2^54

2.66

-0. 62

Notes:

1) KM = millions of dollars

Nominal

Real

Cost in mills/kWh

2) General InOation Rate is 3.30% anniially

48.9

48.9

48.9

47.4

49.1

46.1

50.3

45.6

51.9

45.6

3) 50-year Real Levelized
Utility Cost in mills/kWh =

53.3

45.3

53.7

44.2

54.1

43.1

56,4

42.1

61.8

41,9

67.8

41.7

76.4

41.2

4) 50-year Real Levelized
43. 43 Total Resource Cost in mills/kWh = 41.97

Ijh over. 250. 1ow. XLS Financial
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PacifiCorp RAMPP-4 Case # 44

Med Load - Med Gas - 250 MW Plant in 1999
with 25% Lower Non-Firm M^arket Prices

Annual

Growth

Rate 1996

Net System Projected Emissions

1997 1998 1932 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh

MWa

49,995

5,707

49,830

5,688

50, 219

5,733

50,956

5,817

52, 072

5,944

52, 921

6,041

53, 950

6,159

55,092

6,289

57,217

6,532

60,674

6,926

67, 174

7,668

66,831

7,629

^

f
00
ro

u

0.20%

0.20%

0.24%

Total Annual Emissions (1000 Tonsl
C02 51, 960 49, 451 49,497 49, 583 51, 222 51, 858 53, 082 53, 678 54, 837 56^93 58, 332 53, 938
NOx 121.1 113.0 113.0 112.2 116.2 117.2 122.4 122.8 123.4 123.4 123.7 125.8

TSP 10.9 10. 1 10. 1 10.2 10.3 10.4 10.7 10.8 10.9 11.0 11.0 11.4

-1.32%

-1.32%

-1.28%

nnualS temEmi sion Rates Pounds/MWh

C02 2,079 1,985 1,971 1,946 1,967 1,960 1,968 1,949 1,917 1,865 1,737 1,614
NOx 4.85 4.53 450 4.40 4.46 4.43 4.54 4.46 4.31 4.07 3.68 3.76

TSP 0.43 0.41 0.40 0.40 0.40 0.39 0.40 0.39 0.38 0.36 0.33 0. 34

Emission Rates as Percent of 1994 Base

C02 100 95.49

NOx 100 93.55

TSP 100 93.31

94.84 93.63 94.65 94.29 94.67 93.75 92.22 89.75 8355 77.66

92.86 90.85 92.06 91.36 93.67 91.97 89.00 83.95 76.00 77. 68

92.82 91.97 91.12 90.42 91.29 90.05 87.86 83.21 75.49 78.27

20 Year Emissions (1000 Tons)

C02

NOx
TSP

Average _Xo,tql

54, 153 1,083,050

121.3 2,425

10.8 216

Ijh over. 250. 1ow.XLS 11/14/95 S:16 AM
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PacifiCorp RAMPP-4 Case # 45

Med Load - Med Gas - 250 MW Plant in 1999
with Medium Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWCWmd Firm

0 OWCGeothermal

Vf OWCCogenl
C OWC^Cogen 2

OWC Combined C de

OWCEtndger Trans L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Tutal

DSM Programs
Utah Wind Non-fi;ra

Utah Wind Firm

Utali Ceothermal

UtahCpgenl
U Utah Cogen 2

T Utah Combined^ Ci/cJe^
^ Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

UlahCoalS23.25/Ton

Utah Coal $27.00/Ton

19S6 JS2Z 1998 1999

12.9 15.4 15.8 16.4

2000 2001 2002 2002 2005 2008

16.8 17.1 17.0 17.0 33.5 49.7

2011 2215 Ictal

235.0

128.8 172.0

104^

46.1

519.8

56.7

381^

11.4

15.4

125

15.8 251.4

14.3 14.4

16.8

14,5

17.1

14.5

17.0

14,3

17.0 162.3 325.9

14.4 28. 4 43.0

314.4

0.0

0.0

0.0

300,8

1240.8

0.0

0.0

0.0

0.0

0.0

18S6.0

40.8 51.0 273.5

0.0

0.0

0.0

217.3 1775

0.0

Utah Simple CydeCT^
Utah Compressed Air
Utah Fiim ed Stora e

Total

DSM Frog rams

W Wyo Wind Non-firm
Y Wyo Wind Firm
0 -V1^y? -l??-t??ii^ cycle
M Wyo IGCC Wyodak 2
I Wyo IGCC CT
N WyoPCWyodak2
G WyoCoal S6. 70/Ton

W oSim leC deCT

Total

11.4

4.5

12.5

4.5

14.3

4.6

14.4

5.2

14.5

5.3

14.5

53

14,3

5.3

113.0

5.3

153.1

10.4

43.0

15.9

394,8

0.0

223,3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

891.6

15.0 18.7 100.0

0.0

0.0

0.0

DSM Programs
T Rfiww.ible

0 Cogeiieratioii

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum ed Stora e

Tnlal

28.8

4.5

32.4

4.6 53.

34. 7 36.0

235.0

5.3

36.6

5.3

36.9 36.6

32.4

Annual Summer P^ak Capacity (MW1
S Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Geiieration
Firm Purchases

L New Resources

& Slimmer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7^69 7316

1,785 1,900

(29) 61

9,025 9.15S

9,441

809

9,9B3

758

7,457 7^23

1,900 1^75

(96} 132

9,261 9^66

10,146 10,170

658 638

7^60 7,995

1. 890 1,795

169) (205)

9,582 9^85

8^07

1,795

(242

9,760

36.7

98.6

135-3

8,413

1,795

279

9,929

72.3

15.9

106.6

15.0 18.7

128. 8 276.2

124. 7 (0. 0)

101.9

737.1

126.4 687.9

0.0

559.3 1936.4

223.3

0,0

0.0

0.0

0.0

2847.6

8^07 9^73

1,485 1,177

(351) (460)

9,941 10,090

10/134 10,782

1, 102 927

(562) (688)
10,575 11/ttl

10, 185 10^01 10^08 10^08 10, 123 10, 014

632 607 600 579 424 424

235

9,869

374

9^44

341

235 235 334 587 863 1,600 2,160

10,250 10,741 10,804 11^143 11,052 11^)43 11,043 11,121 11,134 11^01 11,843 12^44

1,225

13.6

1^86

173

1^43

16.7

1^77

17.9

1,471

15.3

1,458

153.

1^83

13.1

1, 191

12.0

1, 193

12.0

1^10

12.0

1,268

12.0

1, 323

12.0
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PacifiCorp RAMPP-4 Case # 45

Med Load - Med Gas - 250 MW Plant in 1999
with Medium Non-Firm Market Prices

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal0

W OWC Co en 1

C OWC Cogen 2

H

OWC Combined C de

OWCBridgerTrai-isL

OWC Htr/OWC Tran L

OWC Simple Cycle CT
OWCPum Stora e

Total

P^M. ̂ 0-6^?-IF^_
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Ut.ih Cogen 1

U Utah Cogen 2
T Utiih Combined Cycle
A Utah Gadsby Repower

Utah IGCC Hunter 4

Ut^h IGCC CT

Utah PC Hunter 4

Ut.ihCn.il $23.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pum ed Stora e

Total

DSM Programs
W Wyo Wind Non-firm

Y Wyo Wind Firm
0 Wyo Combined C de

M Wyo IGCC Wyodak 2
I Wyu IGCC CT
N Wyo PC Wyodnk 2
G Wyu Coal $6.70/Ton

W o Sim 1c C de CT

Total

Incremental Winter Capacity (MW) of Resource Additions

1996 1997 1998 1232 20GO 2001 2002 2GQ3 2QC5 2Q2S

16.3 21.2 22.3 23.3 24.1 24.5 24.5 24.8 48.8 71.9

2011 2015 Total

65.6 79.7 447.0

0.0

0.0

137,0

250.0

183.0

110.9 553. 0 406.1

16.3

13.8

21.2

15.3

22.3 273.3

17.4 17,5

24.1

17.7

24.5

17.5

24.5

17.3

24.8 185.8 365.8

17.3 34. 1 51.3

618.6

0.0

320,0

1320.0

0.0

0,0

0.0

0.0

0.0

485. 8 2087.0

59.1

231.2 188.8

109.9 138.9 0.0

13.8

4.0

15.3

4.1

17.4

4.1 4,8

17.7

4.9

17.5

4.9

17.3 127.2

4.9 4.9

173.0

9.7

51.3

14.6 13.7 16.9

4.1 4.8

326.0

0.0

0.0

0.0

0.0

420.0

0.0

248.8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

994.8

91,5

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

91.5

DSM Programs
T Rt'newrtble

0 Cugeneration

T Coinbiiwd Cycle CT
A Coal&IGCC

L Transmission

Simple Cycle CT
Puin d Stora e

Total

34.1

34.1

Annual Winter Peak Capacity (MW)

5 Native Load 7^69 7,631

Y Firm Sales 1,463 1,463

S DSM Programs (34) (75)
T Total Requirements 8,998 9,019
E

M Existhig Generation 9^85 10, 025
Finii Purchases 963 825

L New Resources

& Slimmer Purch $6/Year

R Total Resources

43. 8 45.6

250.0

46.7 46.9 46.7 92.6 137.8 127.0 155.7

43.8 295.6

7,736

1,463

019)
9,081

10,190

830

7^94

1^63

(161)
9,093

10^17

824

250

8/185

1,313

(211)
9,187

10,227

799

250

8,279

-1^13

(258)
9^34

10^44

774

250

8,478

1^13

(304)
9,487

10^51

769

250

137. 0 293.9

109. 9 138. 9 0.0

46.7 156.9 368.5 431.7

8,694

1313
(351)

9,656

10^55

761

360

9,104

995

(444)

9,655

10,162

319

636

9,732

737

(582)
9,887

10,047

269

930

911.2

10^44 11,085

612 437

(709) (865)

10^47 10,658

9^93 9^69

269 269

1,714

Reserves 1/350 1^31

Resene Margin (RM)(%) 15, 0 20.3
1,940

21,4

2,198

24.2

2/389

22.7

1,934

20.7

1,763

18.8

1,720

17J8

1,461

15.1

1^58

13.7

2^09

10,348 10,850 11,020 11^91 11/276 11^68 11^70 11,376 11,116 11^45 11,875 12,446

1,628 1,769

15.9 16.8

864.5

0.0

784. 2 594. 9 2060.0

248.8

0.0

0.0

0.0

0.0

3173.3
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PacifiCorp RAMFP-4 Case # 45

Med Load - Med Gas - 250 MW Plant in 1999
with Medium Non-Firm Market Prices

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC C^otherma!

W OWC Cogen I
C OWCCogen_2_

OWC Combined C de

OWC Bridger Traits L
OWC Htr/OWC Tran L

OWC Simple Cycle CT
0_WC Pump Storage

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah CogenJ_

U Utah Cogen 2

T Utah Combined C de

A Utah Gadsby Re power
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT_
yt?t11. Compressed A\t

Utah Pumped Storage
Total

DSM Programs

W Wyo Wind Noii-firm

Y Wyo Wind Firm

0 Wyo CoinbinedCZYcle
M Wyo IGCC^Wy_odak_2_
1 WyoIGCCCT
N Wyo PC Wyodak 2
G Wyo Coal $6.70/Ton

Wyo Siinple Cycle CT
Total

DSM Progrnins
T Reiwwable

0 Cogeneri itiort

T Combined Cycle CT

A Coal & IGCC

L Transiriission

Simple Cycle CT
Pum dStora e

Total

S Native Load

1996 1997 122S

B.O 17.7 27.8

1999

38.3

2000

49.2

2001 2Qfl2

60.1 71.1

2fl33 2005 ?008

82,2 104.0 1363

2011 2215

166.6 203^

228.7 232.6 232.6 232.6 232.6

127.6 297.9

232.6 335A

297.9 297.9

820.5 1,101.0

8.0

8.1

17.7 27.8 267.0 281.8 292.7 303.7 314.8 464.1 770.0

16. 9 27. 3 37. 7 48. 3 5SJ8 69. 2 79. 7 100. 3 131.7

1,284.9 1,602.7

161. 5 199.0

210. 2 367.2

825 183.6 139.7 156. 8 114.9

162.2 283.9 3213

3.3 6.7 14.2 22,4 26.5 30,6 38.7 51.0

528. 6 681.0

62.7 77.4

3,3

19, 4 41.3

14.2 22,4 30.6 38.7 51.0

65.2

6Z, 7 77A

90.2 115. 7 1413 166. 8 192. 4 242. 9 319. 0 390, 9 4S0.2

228. 7 232. 6 232. 6 232. 6 232. 6 360. 2 633. 6 1^28. 6 1, 766.1

82.5 183.6 189.7 156.8 114.9

19.4 41.3 65.2 318. 9 348. 3 373.9 399. 4 507^ 786.7 1/142J 1,876. 3 2,361.1

5,414. 1 5,416.9 5,484, 3 5.5952 5,747.9 5^70. 1 6,012.8

Y Pump Storage/Feak Rehim 310.6
S Finn Sales 1, 605.8

496.4

(19.0
7^07.6

T Non-Firm Sales

E DSM Programs

M Total Requirements

Existing Gene rat io H 7'161'.2
L Finn Purchases 557.0

& Nun-Finn Purchases 89.4

R New Resources

Total Resources 7, 807.6

310^ 309. 8 307^ 307. 0 306. 9 307.0

1^22. 6 1^72. 2 1^33. 6 1^14. 6 1,489. 9 1,489.9

753.3 782.2 923.1 881.5 8433 776^

(413) (65. 2) {90. 2) (115, 7) (141. 3) (166. 8)

8^)61. 6 8, 083. 3 8, 268. 9 6^35. 3 6^68. 9 8,419.1

7^16. 5 7378. 8 7^663 7, 635. 1 7^63. 9 7^96.6

503.7

41.4

472.9

31.5

464.7

9.2

228.7

454.1

13.5

4455

26.9

232.6

442.3

47.6

6,168.4 6^62. 6 6,932.0

307.0 305.0 306A

1,454. 7 1^65. 5 1, 092.9

794.6 923, 2 946.2

(192.4) (242.9) (319.0)
8^32. 2 8,713. 4 8,957.1

7^37. 4 7,7685 7, 739.9

439.1 399.5 381.7

40.6 1.6 122

7^50, 6 7332.2

305. 0 306.0

1/337. 1 828.4

1,145. 8 1^44.1

(390. 9) (480. 2)

9,447.7 9,729.5

7^83. 7 7,490.0

378. 6 3583

232. 6 232. 6 232.6

8,061. 6 8,083. 3 8^68.9 8^35. 3 8^68.9 8,419.1

315.1 543.8 8233

8^323 8,713. 4 8,957.1

1,485, 4 1^80.9

9,447. 7 9,7295
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PacifiCorp RAMPF-4 Case* 45

50-yc.ir
NPV

at 8. 6%

1SM1

SO-year

Annual

Growth

Rate

ca

Med Load - Med Gas - 250 MW Plant in 1999
with Medium Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

1996

5, 724

19

1997

5, 727

41

J2SS

5, 794

65

1999

5, 905

90

2000

6,058

115

zoai

6, 180

141

2002

6, 323

166

2003

6,478

192

2005

6, 773

24-1

2308

7, 242

320

2011

7, 661

391

2ffl5

8, 142

486

0. 52

Tl
f

(N
(t>

L^
CTi

42, 598 3. 28

-0. 02

2.74

-0.54

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Noiiiinal

Real

Cost in mills/kWh

5. 705

5, 156

1,326

8, 0fl7

44

2, 212

2,212

49.0

49.0

5, 686

5,165

1, 339

8377

91

2. 198

2, 127

48.6

47.0

5, 730

5.226

1. 357

8, 686

142

2,237
2, 096

48.9

45.8

5, 816

5.316

1. 380

8, 882

178

2^30

2. 114

50.0
45.4

5. 943

5, 419

1, 405

9,044

212

2. 45S

2, 159

51.8
45.5

6, 039

5, 524

], 428

9, 274

244

2^77

2, 191

53.3

45.3

6, 156

5,632

1, -152

9, 542

275

2, 660

2. 189

53.9

44.4

6, 286

5, 742

1, 476

9, 898

303

2, 722

2. 169

54.1
43.1

6^29
5.910

1525

10^16

355

2,921

2, 181

56. -1

42.1

6, 922

6, 152

1, 599

11, 613

412

3,355
2, 272

62.3

42.2

7, 269

6, 477

1, 667

13, 275

440

3, 8tt5

2, 387

68.5

42.1

7, 657

6, 630

1, 712

15, 164

485

4, 529

2. 444

78,0

42.1

43, 025 3. 28

-0. 02

Nomiiial Average Customer Bill ($) 1,668 1,641 1,648 1,689 1,749 1,804 1,832 1,844
Real 1,668 1588 1544 1^32 1^36 1.534 1^08 1,469

Total Resource Cost

DSR Customer Cost ($M) 0.8 1. 7 2. 6 4.9 7. 1 9, 0 106 11.8

Levelized (20-yc.ir at 8.6%) 0.1 0.3 0.5 1, 1 1.8 2.8 3.9 5.1

Energy Svc Charge ($M) 3.7 8.0 12.7 15.9 19, 1 22.5 25.9 29.4

Nominal Total Resource Cost ($M) 2,216 2,206 2,250 2^47 2,479 2,b02 2,690 2, 757
Kc-il 2,216 2,135 2, 108 2,130 2,177 2,212 2, 214 2.197

1,916

1, 431

12.1

7,7

36. il

2. 966

2,214

2, 098

1,421

7.0

10.7

-1S.6

3,414

2, 313

2, 331)

1, 432

-3.4

11.2

57.5

3, 954

2. -1?!)

2, 646

1. 428

-2K.4

11.2

W.ti

4.601

2, 483

2. 60

-0. 68

Notes;

1) SM = millii-in.i at dotli irs

Nominal

Real

Cost in mills/kWh

2) General Innation R.ilc is 3, 3U'yu annually

48.9

48.9

48.4

46.9

48.6

45.5

49.6

45.0

51.2

45.0

3) 50-year Real Levelized

Utility Cost in mills/kWh =

52.6

44.7

53.1

43.7

53.2

42.4

55.2
-11.2

60.5

41.U

hh.Q

40,6

4) 50-year Real Levelized

42. 58 Total Resource Cost in mills/kWh =

74.2

40.1

41. 10
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FacifiCorp RAMFP-4

Annual

Growth

Rate

Case #

Med Load - Med Gas - 250 MW Plant in 1999
with Medium Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011

45

2015

System Enerev

GWh

MWa

49, 980

5,705

49, 807

5,686

50,185

5,729

50, 915

5,812

52,028

5,939

52,873

6,036

53,900

6,153

55,039

6,283

57, 156

6,525

60,602

6,918

67,075

7,657

66,753

7,620

>TJ
Pi

00
fD

0. 14%

0.21%

y 0.25%

. 1.38%

-1.30%
-1.27%

Total Annual Emissions 1000 Tons

C02 51, 952 51, 965 52, 131

NOx 121. 1 121. 5 121.9

TSP 10.9 10.9 10.9

nnual S tem Emis ion Rates Pounds/MWh

C02 2,079 2,087 2,078

NOx 4.85 4.88 4.86

TSP 0.43 0.44 0.44

52,444

121.9

10.9

2,060

4.79

0.43

53,232

123.0

11.0

2,046

4.73

0.42

53,745

123.5

11.1

2,033

4.67

0.42

54, 258

126.6

11.1

2,013

4.70

0.41

54,707

126.4

11.2

1,988

4.59
0.41

55,621

126.2

11.2

1,946

4.42

0.39

57,474

126.6

113

1,897

4.18

0.37

59, 187

126.8

11.3

1,765

3.78

0.34

53,319

126.1

11.4

1,598

3.78

0.34

mis ion ate

C02

NOx

TSP

rcen f 1 4 Base

100 100.37

100 100.68

100 100. 52

20 Year Emissions (1000 Tons)

C02

NOx
TSF

99.93 99.09 98.43

100.24 98.77 97^0

100.15 98.69 97.45

Average Total
55,186 1,103,713

125.2 2^03

11.2 224

97.79

96.39

96. 54

96. 84

96.87

95.05

95. 62

94.74

93.27

93. 62

91. 12

90. 14

91.24

8630

85.63

84.89

77.99

77.68

76.84

77.92

78.46

Ijh over. 250. med. XLS
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PacifiCorp RAMPP-4 Case ff 46

Med Load - Med Gas - 250 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

OSM Pro rams

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWCCo en 1

C .OWCCogen2^
OWC Combined C de

OV/CBndger Trans L
OWCHtr/OWCTranL

OWC Simple Cycle CT
OWCPum Stora e

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

UtahGeothenna;

1996

14.2

sz

15.4

1999

16.3

235.0

2M 2BC1

16.7 16.8

2QE2 2008 2005 2008

16.9 16.9 33.1 49.0

2011 2015

45. 5 55.7

1363 164.5

180.4 422. 7 402.7

Total

312,4

0.0

0.0

0.0

300.8

1240.8

0,0

0.0

14.2

11,4

15.4

12.7

15.9

14,3

251.3

14.4

16.7

14.5

16JS

14.4

16.9

14.4

153.2

14.4

33-1

28.3

393.9

43.1

468. 2 458.4

40.8 S0.9

0.0

0.0

0.0

1854.0

273.6

0.0

0.0

UtahCogen 1
U Utah Cogen 2

T Utah Combined Cycle^
A tah Cadsby Repower
H Utah IGCC Hunter 4

Utah 1CCC CT

Utah PC Hunter 4

Ut,->hCoal$23.25/Tor.

Utah Coal $27.00/Ton

Utflh Simple Cycle CT
Utah Compressed Air
Utah Piim edStora e

Total

237.2

5.0 46.7 71.3 99.5 3.0

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm

11,4

4.3

12.7

4.5

14.3

4.6 5.2 5.3 5.3 5.3 5.3 10.5 15.8 15.1 18.6

0 Wyo Combined Cvcle
M Wyo IGCC Wyodak 2
I Wyo IGCC CT
N WyoPCWyodak2
G Wyo Coal $670/Ton

W o Sim Ie C de CT

Total

DSM Programs
T Renewi lble

0 Cogeiieratioii

T Combined Cycle CT
A Coal & IGCC

L Traiismissioii

4.3 4.5 4.6 5.2 5.3 53 5.3 53 10.5 15.8 15.1

0.0

0.0

394.8

0,0

225.5

0.0

0.0

P.O

0.0

0.0

0.0

0.0

0.0

893.9

99.8

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

99.8

29.9 32.6 34. 8 35.9 36. 5 365 36. 6 36. 6 71.9 1G7.9

235. 0 136. 3 344.9

5.0 46. 7 71.3 99. 5 3.0

125.2

659.9 560.3

Simple C^cle CT^
Pum d Stora e

Total 29.9 32.6 34.8 270.9 41.5 83^ 107.9 272.4 74.9 452.8

685.8

0.0

1936.4

225.5

0.0

0.0

0.0

0.0

685. 5 2847.7

Annual Summer Peak Caoacihv (MW1

S Native Load 7^69 7316 7/457 7^.23 7^60 7,995 8,207

Y Firm Sales 1,785 1,900 1,900 1^75 1^90 1,795 1,795

S DSM Programs (30) (63) (97) (133) (170) (206) (243)
T Total Requirements 9, 024 9,154 9, 260 9^65 9, 580 9, 584 9,759
E

M Existing Generation 9^41 9,983 10,146 10,170 10,185 10^01 10^07
Firm Fiirchases 809 758 GS8 638 632 607 600

L New Resources 235 240 287 358

& Suinmer Purch $6/Year

It Total Resources

8.413 8^07 9^73

1,795 1,485 1,177

(279) (351) (459)
9.929 9, 941 10. 091

10^08 10,122 10/113

579 424 424

594 597 942

10. 034 10782

1,102 927

(561) (686)

10,575 11^23

9^68 9^43

374 341

1,602 2,162

10^50 10,741 10,804 11^)43 11,057 11,095 11,165 11,381 11,143 11,379 11,844 12^46

Reserves 1, 226 1^88

Reserve Margin (RM) (%) 13. 6 17.3
1344

16.7

1^78

17.9

1,477

15.4
Ifll

15A

1^06

14.4

1,452

14.6

1^02

12.1

1^88

12.8

1,268

12.0

1^23

12.0
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PacifiCorp RAMPP-4 Case* 46

Med Load - Med Gas - 250 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWC Cogen 1
C OWCCogen^

OWC Combined C de

OWC Bridget TransL

OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

1996 1997 1998

18.3 21.5 22.8

1999

23.3

250.D

2SS8

24.2

isai

24.6

2202 2003 2005 2008 2011

24. 5 24.8 48.5 71.3 64.8

2015 Total

78.4 447.0

0.0

0.0

145.0 175.0

192.0 449. 6 428.4

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

UtahCogenl
U Utali Cogen 2

T Utah Combined Cycle
A Utah Gadsby Repower
H Utah ICCC Hunter 4

Utnli ICCC CT

Utah PC Hunter 4

Utah C»al $23. 25/Ton

Utah Coal $27. 00/Ton

UtahSimple^ycleCT

13S 15.4 17.6 17.6 17.5 17.4 17.3 34.0 51.4

506.8

59.1

0.0

320.0

1320.0

0.0

0.0

0.0

0,0

0.0

2087.0

326.2

0.0

0.0

0.0

0.0

420.0

110.8 3.4

Utaii Coiripressed Air
Utali Fuin ed Stora e

Total

US M Programs
W Wyo Wind Non-firm
Y Wyo Wind Firm
^ Wyo Con'ibined Cycle
M Wyo IGCC Wyodak 2
I Wyo IGCC CT
N Wyo PC Wyodak 2
G Wyo Coal 36.70/Ton

W o Sim Ie C cleCT

Total

0.0

2S1.3

0.0

0.0

0.0

0.0

0.0

0.0

4.2

17.6

4,8

0.0

0.0

997.5

4.8 4.9 4.9 9.7 14.7 13.6 16.9

3.9 4,9

DSM Programs
T Renewable

0 Cogeneration

T CombuiedCjdeCT
A Coal&IGCC

L Trans miss ion

Simple Cycle CT
Pum edStora e

Total

36.0 41.0 44.4 45.7 46.6 47,0 46.8 47.0 92.2 137.4 126.1 154.4

91.4

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0,0

91.4

864.6

250.0

5.5 52.1

145. 0 367.0

795 110.8 3.4

701.9 596.1

36. 0 41. 0 44. 4 295. 7 52. 1 99.1

0.0

2060.0

251.3

0.0

0.0

0.0

0.0

317S.9

Annual Winter Peak Capacity (MW)

S Nalive Load 7^69 7^31

Y Firm Sales 1,463 1. 463

S DSM Programs (36) (77)

T Total Requirements 8,996 9,017

7,736 7^94 6,085 8,279

1,463 1^63 1313 -1^13

(121) (167) (214) (261

9,078 9,090 9,184 9,331

M Existing Generation 9^85 10, 025 10, 190 10, 217 10^27 10^44

Firm Purchases 963 825 830 624 799 774

L New Resources 250 256 308

& Summer Purch 16/Year

R To I a I Resources

Reserves 1^52 1^33 1,942 2,201 2,097

Resen'e Margin (RM)(%) 15.0 20.3 21.4 24.2 22.8

8,478 8,694 9,I04 9,732

1^13 1^13 995 737

(308) (355) (447) (5&4)

9^84 9^53 9,652 9,885

10^51 10^55 10,161 10,046

769 761 319 269

387 643 646 1,013

10^44 UflBS

612 437

(710) (865)

10,246 10,657

9,892 9^69

269 269

1,715 2^11

10, 348 10,850 11,020 11,291 11^81 11,326 11^07 11,659 11,127 11,329 11,876 12,450

1,994

21.4

1,924

20.3

2,006

20.8

1,474

15.3

1,444

14.6

1,631

15.9

1,792

16,8
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PaclfiCorp RAMFP-4 Case* 46

Med Load - Med Gas - 250 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

1996

9.1

1997

19.0

1998

29.2

0 OWC Geothermal

W OWC^ogen 1
C OWCCogen^

OWC Combined Cycle
OWCBrid erTransL

OWCHtr/OWCTranL

OWC SimgleCycle CT
QWC Pump Storage

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1
Utah Cogen 2
Utah Combined Cycle

Utah Gadsby Repqwer
Utah ICCC Hunler 4

Utah ICCC CT

Utah PC Hunter 4

Utah Coal $23,25/Ton

Utah Coal $27.00/Ton

1999

39.7

227.6

2QQQ

50,5

232.6

2QQ1

61.4

232.6

2002

72.3

232.6

2003

83.2

134.9

232.6

2005 20(18

104.7 136.6

134.9 297.9

232. 6 409.1

2011

166.2

2015

2023

297.9 297.9

805. 7 1,100.3

9.1

8.1

19.0

17.1

29.2 267.3 283,1

27.5 37.9 48.4

294.0

58,9

304.9

69.4

450.8

79.8

472.2 843.5 1,269.8 1,600.7

100.5 131.8 161.7 199.1

228. 0 367.2

4,4 46.0 103.8 1693 194.4 201.7 166.4 116.8

Utah Simple C^deCT
Utah Compressed Air

-^?!l?y[?£.^Atora e
Total

DSM Programs 3.3 6.6 10.1

249.2

30.5 38.6 50.9

W WyoWiiid Non-firm

Y WyoWindJrinn
0 wyo_combl»edc cle
M Wyo IGCC Wyodak 2
I Wyo IGCC CT
N Wyo PC Wyodak 2
G Wyo Coal $6.70/Ton

Wyo Simple Cycle CT

Total

DSM Programs
T Rcnrwable

0 Cogencration

T Coinbined Cycle CT

A Coal & IGCC

L Transmission

Sample CydeCT
Pum d Stora re

Total

S Native Load

20.5 42.7

14.1 18.2 22.3 30.5

66.7 91.7 117. 1 142. 6 168. 0 193. 6 243. 8 319.3

62.7

390.6

773

479.0

227. 6 232. 6 232. 6 232. 6 367. 6 367. 6 706.9

4.4 46. 0 103. 8 1693 194. 4 201.7

1^31. 5 1,765.4

166.4 116^

66.7 319.3 354.1 421^ 504.4 730^ 805.7 1,227.9 1,686.5 2,361.1

5,414. 1 5^16. 9 5/484. 3 5^953. 5, 747. 9 5^70. 1 6^)12. 8 6, 168. 4 6,462. 6 6,932.0

Y . I'ulnP^tprajge/I'eakRehim 310. 6 310. 2 309, 7 307. 2 306. 7 307. 0 306. 5 306. 2 305. 0 3G6.0
1,605. 8 1^22. 6 1^72. 2 1^33. 6 1^14. 6 1,489.9 1,489. 9 1,454.7 1^653 1,092.9

785. 3 884. 3 963S 940. 2 929^ 912. 0 1,009.9 994. 2 1,064.2

(66. 7) (917} (117. 1) (142. 6) (168. 0) (193. 6) (243. 8) (3193)

S Firm Sales

T Non-Firm Sales

E DSM Programs

M Total Requireinenls

497.2

Existing Generation
L Finn Purcliases

& Non-Finii Purchases

R New Resources

Total Resources

(20. 5) (42. 7)

7,807. 3 8,0923 8,183. 7 S^OS.O 8^92. 4 8,4535 8^53. 2 8,745. 7 8,783. 6 9,074.9

7, 161. 2 7^65. 2 7^79. 5 7^15. 8 7,701. 2 7,729. 4 7,774. 5 7,769. 7 7^22. 1 7,782.4

557.0 5G3.7

233

472.9

31.3

464.7 454.1 4455 442.3 439.1 399. 5 381.9

2.0

561.9 9Qi8.6227.6 237.1 278.6 336.4 536.9

7,807. 3 8,092. 3 8, 183. 7 8308. 1 8^92. 4 8,4535 8^53. 2 8,745.7 8,783. 6 9,074.9

7^50. 6 7^322

305. 0 305.0

1/)37. 1 828.4

1,166. 8 1,2453

(393. 6) (478.9)

9,469. 0 9,731.9

7/592. 4 7,491.2

378. 6 3585

1,498. 0 1^82.2

9,469. 0 9,731.9
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FacifiCorp RAMPP-4 Case # 46

50-year

NPV

at 8.6%

lan

50-year

Annual

Growth

Rate

cu

Med Load - Med Gas - 250 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

1296 1997 1998 1999 2000 2001 2002 2003 2005 2QQS 2011 2015

5, 724 5, 727 5, 794 5, 905 6, 058 6, 180 6, 323 6,478 6, 773 7, 242 7, 661 8, 142

20 42 66 91 116 141 167 192 243 318 388 481

w

 
00

(T)

-p-
N)

41, 676

0. 53

3.22

-0. 08

2.68

-0.60

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plan! ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Cost in mills/kWh

5,704 5,685 5,728 5^14 5,942 6,039 6,156 6,287 6^30 6,924 7,272 7,661

5,155 5,164 5,224 5,315 5,418 5^23 5,632 5,742 5,911 6,154 6,480 6,634

1,326 1,339 1,357 1^80 1,405 1,428 1,452 1,476 1^25 1^99 1,667 1,712

8, 089 8, 380 8, 695 8, 922 9, 166 9^38 9, 910 10,083 10, 473 11, 643 13, 199 15, 088

46 94 145 180 214 245 275 304 354 409 436 480

2, 212 2, 168 2, 206 2, 292 2, 418 2^21 2^87 2, 657 2, 912 3. 272 3, 794 4. 400

2, 212 2, 099 2, 067 2, 080 2, 123 2, 143 2, 129 2, 117 2, 174 2. 216 2. 331 2. 374

49.0

49.0

47.9

46.4

48.2

45.2

49.2

44.7

50.9

44.7

52.1

44,3

52.4

43.2

52.8

42.1

56.3

42.0

60.7

41.1

66.8

41,1

75.7
40.9

Nominal

Real
Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8. 6%)

1, 668

1.668

0.5
0.1

1, 619

1^67

1.4

0.2

1. 625 1, 662

1^23 1^07

2.2

0.4

4.8

1.0

1, 721

1^11

7.0

1.7

1,765
1, 501

8.9
2.6

1, 782 1, 800

1,467 1^34

10.5

3.8

11.6

5.0

1,910 2, 046

1,426 1, 386

11.8

7.5

65

10.4

2, 275

1, 398

-4.1

10.8

2S70
1^87

-29.5
10.8

Energy Svc Charge ($M) 3.9 8.2 12.9 16.0 19.2 22.5 25.9 29,4 36.7 48.3 56.8 59.7

42,098 3.21
-0.08

Nominal Total Resource Cost ($M)
Real

2^16 2, 176 2, 219 2, 309 2,439 2, 546 2, 617 2, 692 2, 957 3. 330 3, 861 4,470

2, 216 2, 107 2, 079 2, 095 2, 142 2, 165 2, 153 2, 144 2, 207 2, 256 2373 2, 412

2. 54

-0.73

Notes:

1) SM - millions of dollars

Nominal

Real

Costinmills/kWh

2} General Inflation Rate is 3. 30% annually

4S. 9 47. 8 47. 9 48. 8 50.4

48. 9 46. 2 44. 9 44. 3 44.3

3) 50-year Real Levelized

51,4 51.6 51.9 55.0 59.0 64.5 72.1

43. 7 42.5 41.4 41. 1 40.0 39.6 38.9

4) 50-year Real Levelized

Utility Cost in mills/kWh s 41.64 Total Resource Cost in mills/kWh = 40.21
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PadfiCorp RAMFF-4 Case # 46

Annual

Growth

Rate

Med Load - Med Gas - 250 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh

MWa

49, 970

5,704

49, 795

5,684

50,170

5,727

50,901

5^11

52,013

5,938

52, 861

6,034

53, 885

6,151

55, 022

6,281

57, 149

6,524

60, 600

6,918

67,086

7,658

66,784

7,624

>x)
B

00
(t>

0.14%

0.21%

£ 0.25%

Total nnual Emission 1000 Tons

C02 51,948 52,253 52,385

NOx 121.1 122.5 122.7

TSP 10.9 11.0 11.0

Annual S stem Emission Rates Pounds/MWh

-1.38% C02 2,079 2,099 2,088

-1.31% NOx 4.85 4.92 4.89

-1.27% TSP 0.43 0.44 0.44

52^38

122.2

11.0

2,064

4.80

0.43

53,411

123.5

11.1

2,054

4.75

0.43

53,766

123.5

11.1

2,034

4.67

0.42

54,227

126.4

11.2

2,013

4.69

0.41

54, 636

126.1

11.2

1,986

4.58

0.41

55,656

126.4

11.2

1,948

4.42

0.39

57, 500

126.7

11.3

1,898

4.18

0.37

59, 173

126.7

113

1,764

3.78

0. 34

53,315

126.1

11.4

1,597

3.78

0.34

Emission Rates as Percent of 1994 Base

C02 100 100.94

NOx 100 101.50

TSP 100 101.52

100.44 99.29 98.78

100.88 99.00 97.95

100.93 98.98 98.01

97.84 96. 80

96.37 96. 76

96.67 95. 16

95.52 93.68 91.27 84.85 76.79

94.51 91.24 86.27 77.93 77.87

93.29 90.21 85.65 77.61 78.41

rEmi sion

C02

NOx
TSP

1000 Ton Lveraee Total

55,226 1,104,517

125.3 2,506

11.2 224
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PacifiCorp RAMPP-4 Case # 47

Med Load - Med Gas - 500 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

^^- ?r-?£. [?!??_
OWC Wind Nor'.-Firm

OWC Wind Firm

0 OWC Geothermal

w _OWCCogen^l
C OWC Cogen 2

OWC Combined Cycle^
9-^ Bridget TransL
OWCHtr/OWCTranL

PVVC-sl.mPle.c£(::le CT
OWCPum Stora e

Total

DSM Frqgrams

J226

12.9

1997 1998 1999

14.2 14,9 16.1

2000

16.6

2001 2002 2003 2005

16.8 16.7 16.9 32.9

0(S 2011 2015

48.8 45.3 55.6

1095

470.0

191,3

254.2 406.4

12.9

9.8

14^

12.6

14.9

13.0

486.1

13.0

16.6

14.5

16JB

145

16.7

14.3

16.9

14.4

32.9

28,4

1583

43.1

490.8

40.7

462.0

51.3

Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

UtahCogen 1

Utah Cage n 2
Utah Combined Cycle
Utah Gadsby Repowei_
Utah 1GCC Hunter 4

Utah IGCC CT

UtahPCHLinter4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT
Utah C oinpressed Air
Utah Pum . ed Stora

Total

DSM Programs

W Wyo Wind Non-firm
Y WyoWind Firm
0 Wyo Comb i lied Cycle
M WyoIGCCWyodak^
t Wyo IGCC CT
N Wyo PC Wyodak 2
G Wyo Coal $6.70/Ton

W oSim leC cleCT

Total

292.6 102^

129. 7 167. 6 (0. 0) (0. 0)

9.8

3.4

12.6

3.7

13.0

4,6 4.6 4.6

14.5

53

14,3

5.3

14.4

5.3

158.1

10.5

210.7

15.9

333.3

15,1

513

204.8

18.8

3.4 3.7 4.6 4.6 4.6 53 5.3

DSM Programs
T Renewable

0 Cogcneratio"

T Cuinbined Cycle CT
A Coat & IGCC

L Transmission

Simple Cycle CT^
Pum d Stora e

Total

26.1 30.5 32.5 33.7 35.7 36.6 36.3

470.0

5.3

36.6

15.9 15.1

71.8 107.8

26.1 30.5 32.5 503.7 35.7 36.6 36.3

Annual Summer Peak Capacity (MW)
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation
Firm Piircliases

L New Rysources

& Si:miner t'Lircli $6/Year

R Total Resources

Reserves

Reserve Margin (RM) W

7,269 7^16 7,457 7^23

1,785 1,900 1,900 1^75

(26) (57) (89) (123)
9,028 9,159 9,268 9^75

9,441

839

9,983

758

10,146 10,170

658 638

470

7ft60 7,995 8,207

1^90 1,795 1,795

(159) (195) (231)

9^92 9^95 9,771

10, 185 10^01 10, 208

632 607 600

470 470 470

109.5

129.7 167.6

36.6 201.5 384.9

8,413 8^07 9^73

1,795 1,485 1,177

(268) (340) (448)

9.940 9,952 10,102

10^08 10, 123 10, 014

579 424 424

470 600 877

101.1

738.1

W»L

125.7

Total

307.7

0.0

0.0

0.0

300.8

1130.6

0.0

0.0

0.0

0.0

0.0

1739.1

269.6

G.Q

0.0

0.0

0.0

394.8

0.0

297.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

51.3

1013.0

97.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

97.1

674.4

0.0

508.6

_i°^L
1826.2

297.3

839.2

51.3

685.6

0.0

0.0

0.0

51.3

2849.2

10,034 10782

1,102 927

(549) (674)

10,587 11/)35

9^69 9^43

374 341

1,615 2,175

10,250 10,741 10,804 11^78 11,287 11,278 11^78 11^57 11,146 11^15 11,858 12^59

1,222

13.5

1382

173

1^36

16.6

1,903

20.3

1,696

17.7

1^83

17.5

1. 507

15.4

1^17

13.3

1,194

12.0

U12

12.0

1,271

12.0
:^24

12.0

Page 145
9/18/95 7:13 PM



PacifiCorp RAMFP-4 Case (f 47

^^M Pmgrams
OWC Wind Non-Flrm

OWC Wind Firm

Med Load - Med Gas - 500 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

1996 1997 1998 1999 2000 2001 2002 2003 2QQ5 2QQS

16.3 19.5 213 22.8 23.7 23.9 23.9 24.2 47,1 69.4

0 OWC Ceothemnal

W OWCCogenl
C OWCCo en 2

OWC Combined Cycle

OWC Bridget Trails L
OWCHtr/OWCTranL

.
p.^(:_^ple^^. l£.CT
OWCPum Stora e

Total

DSM Programs
Utah Wind Non-firm

Utnli Wind Finn

Utah Geo thermal

UtatiCogen 1
U UtahCo^en 2
T Utah Combined C de

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

UtahPCHunter4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Simple Cycle CT

Utali Cdmpressed Air
Utah Pum ed Stora e

Total

116.5

500.0

2011

63.2

203.5

270.4

2SU5 laaal

763 431.6

0.0

0,0

0.0

320.0

1202.8

0.0

0.0

12.3

19.5

15.2

21.3

16.1 16.2

23.7

17.7

23.9

17.5

23.9

17.3

24.2

17.4

47.1

34.0

185.9

51,3

537.1

47.8

0.0

0.0

0.0

508.7 1954.4

593 322.1

0.0

G.O

0.0

0.0

144.5 186.8

311.2

_(^__JO._0|

DSM Programs

W Wyo Wind Non-firm
Y Wyo Wind Firm

0 Wyo Combined C de
M WyoIGCCW odak2
I WyoIGCCCT
N WyoPCWyodak2
G Wvo Coal $6.70/Ton

Wvo Sim Ie C de CT

Total

12.3

2.9

15.2

3.3

16.1

4.1

16.2

4.2

17.7

4.2

17.5

4.9

17.3

4.9

17.4

4.9

178.5 238.1

9.7 14.7

51.3

219.4

13.7

DSM Frog rams
T Renewnble

0 Cogeneratioii

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum d Stora e

Total

31.5 38.0 41.5 43.2 45.6 46,1

4,9

46.5

420.0

0.0

331.3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

51.3

1124.7

88.6

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

88.6

90.8 135.4 152.7

500.0 116,5

144.5 186.8

785.1

(0.0)

41.5 543.2 46.5 235.3 438.7

Annual Winter Peak Capacity (MW)
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements

7^69

1,463

(32)
9,001

7,631

1,463

(70)
9,025

7, 736

1,463

(Ill)
9,088

7^94

1,363

(154)
9,103

8^)85

1313

(200)

9,198

8^79

1^13

(246)
9^46

6,478

1^13

(292)
9^99

6,694

1^13

(339)

9,668

9,104

995

(430)
9,670

9,732

737

(565)
9,904

541.2

(0.0)

513

745.2

10^44 11, 085

612 437

(690) (842)

10^66 10,680

842.3

0.0

1942.8

331.3

0.0

0.0

0.0

51.3

3167.7

M Existing Getieration
Firm Purchases

L New Resources

& Summer Purcli $6/Year

R Total Resources

Rfserves

Reserve Margin (RM) {%)

9/385 10,025

963 825

10, 190

830

10^17

824

500

10^27

799

500

10^44

774

500

10^51

769

500

10^55

761

500

10,162

319

645

10, 047

269

948

9^93 9^69

269 269

1,733 2^25

10,348 10,850 11,020 11,541 11,526 11,518 11,520 11,516 11,125 11,264 11,895 12,463

1^48

15.0

1^26

20.2

1,932

21.3

2,438

26.8

2,328

25.3

2,172

23.2

2,021

213

1^46

19.1

1,456

15.0

1,360

13.7

1,626

15.9

1,784

16,7
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PaciBCorp RAMPP-4
Case* 47

Med Load - Med Gas - 500 MW Plant in 1999
with 25% Lower Non-Fimi Market Prices

Cumulative Annual Energy (MWa)

1996

8.0

1997 1996

16.7 25.9DSM Programs
OWC Wind Non-Firm

QWC Wind Firm

0 OWC Geothermal

W OWC Cogent
C OWC Co en 2

OWC Combined C cle

OWCBrid erTransL

OWCHtr/OWCTranL

OWC Simple Cycle CT
OWCPum Stora e

Total

DSM Ffogram^
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

UtahCogenl

U UtahCogeit2

T Utah Combined Cycje^
A UtahGadsb^^epowe^
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Goal $27.0[l/Ton

Utah SimpleCyde CT_
Utah Compressed Air^
Utah Pumped Storage

Total

DSM Ffograins

W Wyo Wind Non-firm
Y Wyo Wind Firm_
0 Wyo Combined^Cycle
M Wyo IGCC Wyudflk 2
I WyoIGCCCT
N Wyo PC Wyodak_2
G WyoCoal $6.70/T(m^

Wyo Simple Cyc^CT
Total

1999

36^

2000

46.7

2001 2Qfl2

57.4 68.C

2022 2&05

78.7 99.7

2008

130.8

2on 2015

159.7 195.2

400. 0 400.0 400.0 400.0

1085

400.C 400.0 400.0

297.9 297.9

61G.4 962^

16.7 25.9 436^ 44G.7 457.4 468.0 478.7 499.7 639.2

15.4 24.5 33.6 44.2 54.6 65.1 755 96.2__1275

1,073.9 1,455.3

157. 4 195.1

49,5 1173

249. 0 336.0

113. 4 113.4-

6.6

2.4

15.4

5.0

24.5

8.4

33.6

us

44.2

15.3

54.6

19.4

65.1

23.5

75.5

27.6

145.6 244.9

35.7 48.0

519.8

59.8

0.2

644.7

74.6

DSM Programs

T Renewable

0 Cage ne ration

T Combined Cycle CT
A Coal & IGCC

L Transmission

SimpleCyclcCT
Piim d Stora e

Total

2.4

16.9

5.0

37.1

8.4

58.8

11.8

81.6

15.3

106.2

19.4

131.4

23.5

156.6

27.6

181.9

400.0 400.0 400. 0 400. 0 400.0

35.7

231.5

400.0

48.0

3D6J

59.8 74.6

376. 9 465.0

16.9 37.1 58.8 481. 6 506. 2 531. 4 556.6 581.9

49.5

681.0

5085

117J

932.1

1,163. 2 1^96.1
113, 4 113.4

S Native Load 5,414,1

Y Pump Storage/Feak Return 310.6
S Finn Sales 1,605.8

T Non-Finn Sales 495.8

E DSM Programs

M Total Requirements

(16.9)
7^09.5

5^16.9 5,484.3 53952 5,747.9 5^70.1 6,012.8 6,168.4 6,462,6 6^32^
3102 309.8 307^ 307.0 307.0 307.0 3ff7S 305.0 305.0

1^22.6 1^72.2 1^33.6 1^14. 6 1,489.9 1,489.9 1,454.7 1^65.5 1,092.9
459.6 472.2 602.3 679.6 663.6 630.8 597.7 673.5 633.9

(37. 1) (58. 8) (81. 6) (106. 2) (131. 41 (156. 6) (181.9) (231. 5) (3063)
7^72.2 7,779.7 7,956.7 8,142.9 8,199.1 8^83.8 8^45.9 8,475,1 8,657.5

Exisliiig Generation _7;161_5_7, 06
Finn Purchases

Nuii-Finn Purchases

New Resources

Total Resources

557.0

91.0

7/166.5 7/)85.0 6,929^ 7,187.2 7^45.6 7^57.3 7,415.1 7^18.8 7,454.9
503.7 472.9 464.7 454.1 4455 442,3 439.1 399.5 381.7
202.0 221.8 162.8 101.6 107.9

400.0 400.0

84.3

400.0

91.7

400.0

107.3 195.0

0^

1,653.5 Z,174A

7^50. 6 7^32-;

305. 0 305-;

1^137. 1 828.4

802. 1 1,074.6

(376.9) (465.0)
9,117.9 9^75.4

7^54. 8 7,457.4

378. 6 358.5

107.9 49.9

7,809.5

400. 0 400. 0 400. 0 400. 0 400.0 449. 5 625^

7.772. 2 7, 779, 7 7,956. 7 8, 142. 9 8, 199. 1 8, 283. 8 8^45. 9 8, 475. 1 8, 6575

1,276. 6 1,709.6

9, 117.9 9^75.4

Page 147 9/18/9S 7:13 PU



FadfiCorp RAMFP-4

y
»

OQ
n>

->
00

Case* 47

50-year

NFV

at 8.6%

UM)

43, 641

50-year
Annual

Growth

Rate

m

0. 53

Med Load - Med Gas - 500 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

3J4

0. 04

2. 80

-0.49

44, 051 33t
0. 04

2.66

-0.61

Notes;

1) SM = millions of dollars

Ijh over. 500. 1ow. XLS Financial

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Elecb-ic Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWh
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cosl ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Keal
Costinmills/kWh

2) General Inflation Rate is 3. 30'K> annually

199fi 1997 1998 1999 2000 2001 2002 2003

0.6
0.1

3.2

200; 2008 201- 20-ti

5, 724 5,727 5,794 5,905 6,058 6, 180 6,323 6,478 6,773 7^42 7.661 8, 142
17 37 58 81 106 131 156 181 232 307 376 469

5,707 5,690 5,736 5,824 5,952 6,049 6,167 6.297 6^41 6.935 7,284 7.674
5, 158 5, 169 5,232 5,325 5,427 5^33 5, 642 5,752 5,921 6,164 6,491 6.646

1,326 1,339 1, 357 1,380 1,405 1,428 1,452 1,476 y25 V99 1,667 1, 712

8,093 8,473 8,903 9,090 9,239 9,406 9^87 9,846 10^39 11,455 13,290 15. 155

39 83 13° 163 196 229 259 288 339 396 426 470

2.212 2^23 2,263 2,371 2^35 2, 654 2,733 2,826 3,033 3,413 3,967 4.660
2,212 2,152 2,120 2,151 2,226 2,256 2.250 2^51 2J65 2.312 2,437 2^14

49. 0 49. 1 49. 4 50.8

49, 0 47. 5 46. 3- 46.1

53.3 54.8 55.3 56.1 58.5 63.2
46. 8 46. 6 455 44. 7 43. 7 42.8

69. 8 80.0

42. 9 43.2

1,668 1,660 1,667 1,718 1,804 1,858 1,883 1,914 1,990 2,134 2,379 2.722
1,668 1,607 1^62 1^59 1^85 1^80 U50 1S25 1,486 1,446 1,462 1,469

1.4

0.2

7.1

2.1

0.4

11,4

4.6

0.9

14.3

6.8

1.7

17.4

8.9

2.6

20.7

10.5

3.7

24.1

11.7 12.1
5.0 7.5

27.6 35.0

7.0

10.5

46.7

-3. 6 -28.8

11. 0 11.0

56. 0 60.2

2,216 2.230 2.274 2.386 2^54 2,677 2,761 2,859 3.076 3,470 4.034 4.731
2.216 2, 159 2, 131 2, 164 2, 243 2,276 2,273 2,277 2,296 2.350 2,479 2.553

48. 9 48. 9 49. 1 50. 5 52,8

48. 9 47. 4 46. 0 45. 8 46.4

3) 50-year Real Levelized

54, 1 54.5 55. 1 57.3 61.5 67.4 76.3

46.0 44.9 43.9 42.7 41.6 41.4 41.2

4) 50-year Real Levelized

Utility Cost in milIs/kWh = 43. 53 Total Resource Cost in mills/kWh = 42. 08

9/1B/95 7:13 PM



PacifiCorp RAMPP-4 Case* 47

Annual

Growth

Rate

Med Load - Med Gas - 500 MW Plant in 1999
with 25% Lower Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh

MWa

50, 001

5,708

49,845

5,690

50^41

5,735

50,990

5,821

52, 111

5,949

52,959

6,046

53,989

6,163

55, 131

6,294

57^56

6^36

60,713

6,931

67,210

7,672

66,836

7,630

Tj

<N 0.20%
(D

,-. 0.20%

<° 0.24%

Total Annual Emi sions 0 ns

C02 51,963 49,460 49,511 48,970 50, 933 51, 614 52,675 53,481 54,968 56,642 58,349 53,955
NOx 121. 1 113. 0 113. 0 110. 0 115. 1 116. 3 121. 0 122. 1 123. 9 123^ 123. 7 125.8

TSP 10.9 10.1 10. 1 10.2 10.3 10.4 10.6 10.7 10.9 11.0 11.0 11.4

-1.32%
.1.32%

-1.28%

nnual tem Emission Rates Pounds Wh

C02 2,078 1,985 1,971 1,921 1,955 1,949 1,951 1,940 1,920 1,866 1,736 1,615
NOx 4. 85 4.53 4.50 4.32 4.42 4. 39 4.48 4.43 4. 33 4.07 3.68 3. 76

TSP 0. 43 0.41 0.40 0.40 0.40 0. 39 0. 39 0.39 0.38 0.36 0.33 0. 34

Emissi n Rate as Per ent f 1 94 Base

C02 100 95.48

NOx 100 93.54

TSP 100 93.31

94.83 92. 41 94.05 93. 78 93.88 93. 35 92.38 89.77 83.54 77. 68

92.83 89.06 91.18 90.61 92.52 91.44 89.32 83.97 75.97 77. 68

92.80 91.62 90.92 90.19 90.18 89.14 87.84 83.26 75.46 78.28

20 Year Emissions (1000 Tons)

C02

NOx
TSP

Average J'otal

54,090 1,081,802

121.0 2,421

10.8 216

Ijh over.500.1ow.XLS 11/14/95 8:21 AM
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PacifiCorp RAMPP-4
Case # 48

Med Load - Med Gas - 500 MW Plant in 1999
with Medium Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Flrm

OWC Wind Firm

0 OWC Geotherma!

W OWC Cogen 1
C _0_WCCogen 2

OWC Combined Cycle
OWC Bcidger Tran5L_

OWC Htr/OWC Tran L

1996

12.9

1997

15.4

1998

15.8

1999

16.2

2000

16.8

2001

17.1

2002

17.0

zm

17.0

2005

33.5

2BQS

49.7

234.5

2CU

46.1

66.3

361.3

2015

56.7

Total

314.2

0.0

0.0

0.0

4095

OWC Simple C cleCT

OWCPum Stora e

Total

DSM Programs
Utah Wind Noii-firm

Utah Wind Firm

Utah Geolhermal

Utah Coger. 1

U Utali Cogen 2

T Utah Combhied Cycle

A Utah Gddsby Repower

H UtAh 1GCC Hunter 4

Utah IGCC CT

Ut.ihFCKL;ntyr4

Ut.ihCpal$23.25/Ton

Utah Coal $27. 00/Ton

Utah Simple Cycle CT
U tah Compressed Ai r
Utah Pum cd Stora e

Total

12.9

11.4

15.4

12.5

15.8

13.0

486.2

14.4

16,8

14.5

17.1

14.4

17.0

14.4

17.0

14.4

33.5 2S4.2

43.0

466-2

300.8

1240.8

0.0

0.0

0.0

0,0

0.0

1855.8

40.8 50.9 272.1

0.0

0,0

0.0

0.0

309.5 353

0.0

120,6 41.7 64.2

DSMFrograms
W Wyo Wind Non-firir^
Y WyoWindJ'im^
0 Wyo Combined Cycle
M Wyo IGCC Wyodak 2

11.4

3.5

12^

45

13.0

4.6

14.4

4.6

14.5

5.3

14.4

5.3

14.4

5.3

14.4

5.3

149.0

10.4

84.7

15.9

350.3

15.0

200.4

18.8

Wyo IGCC CT
Wyo PC Wyodak 2
WyoCo.il $6.70/Ton
W o Sim leC cleCT

Total

DSM Progrsms
T Renewable

0 Cogfnert itioit

T Combined Cycle CT

A Coal & IGCC

L Transmission

Simple Cycle CT
PLIIII d Stora e

Tolal

27.8

4.6

33.4 352

5.3

36.6 36.8

5.3

36.7

5.3

36.7

10.4

72.3 108.6

226.5

c.o

0.0

0.0

0.0

0.0

0.0

0.0

0.0

893.4

98.5

0.0

0.0
0.0

0.0

0,0

0.0

0.0

0.0

98.5

470.0
120,6

2345

41.7

494.8

642

32.4 33.4 505. 2 36.6 36^ 36. 7 36. 7 192. 9 384.8 B39.0

0.0

1936.4

226,5

0,0

O.C

0.0

0.0

685. 4 2847.7

Annual Summer Peak Capacity (MW)

S Native Load 7^69 7^16

Y Finn Sales 1,785 1,900

S DSM Programs (28) (60)
T Total Requirements 9, 026 9,156
E

M Existing Generation _ 9,441 _9,983
Firm Purchases 809 758

L New Resources

& Summer Furch $6/Year

R Total Resources

Reserves 1,224 1^85

Reserve Margin (RM) (%) 13.6 17.3

7,457

1,900

(94)
9,263

10,146

658

7^23 7^60

1. S75 1^90

(129) (165)
9^69 9,585

10, 170 10, 185

638 632

470 470

7,995

1,795

(202)
9^88

10^01

607

470

6^07

1,795

(239)

9,763

10, 208

600

470

8,413

1,795

(276)
9,932

ID^OS

579

470

8^07 9373

1,485 1,177

(348) 1457)
9, 944 10, 094

10,122 10/113

424 424

591 867

10,034 10782

1,102 927

(558) (685)

10,578 11^)24

9^68 9343

374

1,604

341

2,163

10,250 10,741 10,804 1V78 11^87 11^78 11^78 11^57 11,137 11^04 11,846 12,347

1341

16.6

1-909.

20.4

1,702

17.8

1^90

17.6

1^15

155

1^25

133

1, 193

12.0

1^11

12.0

1^6?

12.0

1323

12.0

Page 151 a/IS/95 7-15 PM



PncifiCorp RAMPP-4 Case # 48

Med Load - Med Gas - 500 MW Plant in 1999
with Medium Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

H

DSM Programs

1326 1S22 1222 1222 2000 2001 2002 2003 2005 2008

16.3 21.2 22.3 23. 1 24. 1 24. 5 24. 5 24.9 48.7 71.9
OWC Wind Non-Firm

OWCWuid Firm

OWC Geothermal

OWC Co en 1 249.4

C OWCCogen2 500.0

2CU.

65.7

70.6

384.4

2015

79.6

435.6
OWC Combined C de

OWC Bridger Trans L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCFum Stora e

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah G<>othiirmal

Total

446.8

0.0

0.0

0.0

320.0

1320,0

0.0

0.0

0.0

0.0

16.3

13.8

21.2

15.3

22.3 523.1

16. 1 17.5

24.1

17.6

24.5

17.6

24.5

17.3

24.9

17.3

48.7 321.3

34. 1 51J

Utali Cogen 1

U Utali Cogen 2
T Utali Cpmbinied Cycle^
A Utah Gadsby Repower

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utnh Coal 327.00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pum edStora e

Total

520.7

47.7

329.2

515.2

59.1

134.4 46.4

90.6

71.6

0.0

2086.8

324.7

0.0

0.0

0.0

0.0

420.0

0.0

252.4

0.0

0.0

DSM Programs
W Wyo Wiiid Non-firm

Y Wyo Wind Firm

0 Wyo Combined Cycle
M WyoIGCCWyodakl
I Wyo IGCC CT
N Wyo PC Wyodak 2
G Wyo Coal S6. 70/Ton

W o Sim Ie C cleCT

Total

13.8

3.1

15.3

4,1

16.1

4.1 4.2

17.6

4.9

17.6

4.9

17.3

4.8

17.3

5.0

168.5

9.6

97.7

14.7

376.9

13.7

221.5

17.0

0.0

0.0

0.0

0.0

0.0

0.0

997.1

90.1

DSM Programs
T Renewable

0 Cogene ration

T Combined CycleCT
A Coal & IGCC

L Traiisinission

Simple C^cleCT^
Pum d Stora e

Total

33.2 40.6 42.5

4.2

44.6

500.0

46.6 47.0 46.6 47.2 92.4 137.9 127.1 155.7

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

90.1

861,6

0.0

249.4

46.4

784.2

40.6

Annual Winter Peak Capacity^MW)
S Native Load 7^69

Y Firm Sales 1,463

S DSM Programs (33)
T Total Requirements 8,999
E

M Existing Generation 9^85

Firm Purchases 963

L New Resources

& Slimmer Furch $6/Yeac

R Totnl Resources

Reserves 1349

Reserve Margin (RM) [%) 15.0

7,631

1,463

(74)
9fl20

10,025

825

7,736

1, 463

116)

9flS3

10,190

830

544.8

7^94

1^63

(161

9,096

10,217

824

500

47.0

8,085 8^79

1^13 . 1^13

(208) (255)

9,190 9,337

10^27

799

500

10^44

774

500

8,478

1^13

(301

9,490

10^51

769

500

134.4

226.8

8,694 9,104 9,732

1,313 . 995 737

349) 441 579

9,659 9,658 9,890

10^55 10,161 10,046

761 319 269

500 634 930

526.4

71.6

2060.0

252.4

0.0

753.7

10^44 11,085

612 437

706 (862)

10^50 10,660

9^92 9,869

269 269

1,714 2^12

0.0

0.0

0.0

3174.0

10,348 10,850 11,020 11,541 11,526 11,518 11,520 11,516 11,115 11^46 11,876 12,451

1,830

20.3

1,937

21.3

2,445

26.9

2.336

25.4

2, 1S1

23.3

2,030

21.4

1^58

19.2

1^57

15.1

1^55

13.7

1,626

15.9

1,790

16.8
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FacifiCorp RAMPF-4
Case* 48

Med Load - Med Gas - 500 MW Plant in 1999
with Medium Non-Firm Market Prices

Cumulative Armual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWCWiiid Finn

0 OWC Geothermal

V/ OWC Cogen 1

C OWC Cogen 2

1226

8.0

1997 1998 1222 2222

17.7 27.8 38.2 49.0

2QQ1 2SS& 2003 2QQS 2fi2fi 2011 2Q1S

60.0 71.0 82.0 103. 8 136. 2 166. 4 203.7

232.2

444.2 444.3 465.2 465-i 465.2 465^

297. 9 297.9

796.0 1,101.7

OWC Combined Cycle

H

OWCBridgerTransL
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

owe PumpAt-o-r?@-^
Total

DSM Prograins

Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

UtahCogen I

U Utah Cogen 2

T Utah Combined Cyc^e
A Utah Ga ds b y Rep ower

Utah IGCC Huiiter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Tort

Utah Simple Cycle CT^
Utah Compressed Air
Utah Pumped Storage

Total

DSM Fiograms

W WyoWiiid Non-firan^
Y Wyo Wind Firm_
0 WyoCombJine^Cycle
M Wyo IGCC Wyodak2
I Wyo IGCC CT
N WyoPCWyoclflk2
G Wyo Coal 36.70/Ton

Wyo Simple Cycle CT
Total

DSM Programs

T Renewable

0 Cogene ration

T _^91nbJ[l?^YCJ?^I-
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum d Stora e

Total

8.0

8.1

17.7 27. 8 4S2J 493. 2 504. 3 536. 2 547. 3 569. 0 833.6

16.9 26.0 36.4 47.0 57.5 67.9 78.4 99.0 130.4

1,260.3 1,603^

160.2 197.7

99.5 136.7

290.3 3673

109. 9 116.4-

8.1

2.5

16.9

5.8

26.0

9.2

36.4

12.7

47.0

16.8

57.5

20.9

67.9

25.0

78.4 198.5 267.1

29. 1 37. 2 495

560. 5 681.4

61.3 76.1

2.5 5.8

40.5

9.2

63.0

12.7

87J

16.8

112.7

20.9

1383

25.0

163.8

29.1

1895

37.2

240.0

444. 2 444. 2 444. 3 465. 2 465. 2 465.2
99.5

49.5

316.0

697.4

136.7

61.3

387.9

76.1

477.4

1^84. 2 1,766.9

109. 9 116.4

654.7 804.7 1,150-i 1,882.0 2,360.7

S Native Load

Y -Fy!?P- Storage/Peak Rehun 310,6
S Finn Sales 1,605.8

T Non-Finn Sales 495.9

E DSM Programs (18. 6)
M Total Requirements 7, 807.9

Existing Generation 7,161 J
L Finn Purchases 557.0

&

R

5.414. 1 5.416. 9 5,484. 3 5.5952 5,747. 9 5^70. 1 6,012. 8 6,168.4 6,462. 6 6,932:0

Nun-Finn Purchases

New Resources

Total Resources 7^07.9

310. 2 309, 8 3072 307. 0 307. 0 3C6.7 307^ 305. 0 305.0
1,622.6 1^72.2 1^33,6 1^14.6 1,489.9 1,489.9 1^54.7 1^65.5 1/N2.9

752.9 781.8 1,019.6 969.3 964.0 913.6 859.5 918.6 944.0

(405] (63.0) (873) (112.7) (138.3) (163.8) (1895) (240.0) (3I6.U)
8.062. 1 8,D8S. O 8^68. 2 8,426. 1 8,492. 6 8^59. 1 8,600. 1 8,711. 8 8,957.9

7^16.6 7,579.9 7,459.4 7^27.8 7^02^ 7,647.3 7^72^ 7,741.7 7,724.0
503.7 472.9 464.7 454:1 4455 442.3 439.1 399.5 381.7

41. 9 32. 2 4. 4 23. 6 5. 8 18.0

444. 2 444. 2 444. 3 465. 2 465. 2 564. 8 834^

8^)62.1 8,085.0 8^683 8,426.1 8,492.6 8^59.2 8^00.1 6.711.8 8,957.9

7^50. 6 7^322

305. 0 305.0

1,037. 1 828.4

1,132. 7 1^44.1

(387.9) (477.4)
9,437. 5 9,7323

7^64, 8 7AWS

378.6 358.5

1,494.1 1^83.3

9,437.5 9,7323
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PacifiCoip RAMFP-4
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Case # 48

SO-year
NPV

at 8.6%

(SM)

42,767

50-year
Annual

Growth

Rate

cu

Med Load - Med Gas - 500 MW Plant in 1999
with Medium Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

0.52

3. 28

-0.02

2.74

-0.54

43,187 3.28
-0.02

2. 60

-0. 67

Notes:

I) SM = millions of dollars

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWh
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real

Costinmills/kWh

2) General Inflation Rate is 3.30% annually

1996 1997 1998 1399 2000

49.0

49.0

0.7

0.1

3.5

48.6
47.0

1,6

0.2

7.8

2001 2QQ2 2303. 2305. 2008 2011 2015

5,724 5,727 5.794 5,905 6,058 6, 180 6,323 6,478 6,773 7.242 7.661 8. 142
18 1° <i3 87 112 138 163 189 241 317 388 483

5.706 5.687 5,732 5,818 5.946 6, 042 6,159 6^89 6^32 6,925 7,272 7. 660
5,156 5, 166 5,228 5,319 5,421 5^27 5,635 5,744 5,913 6, 155 6,480 6.633

1,326 1,339 1,357 1,380 1.405 1.428 1,452 1,476 1^25 1,599 1.667 1.712

8,097 8.479 8.911 9,099 9,250 9,417 9^98 9,851 10,342 US09 13, 249 15, 136

«2 89 137 173 207 240 270 300 352 410 439 485

2.212 2.198 2,237 2J35 2.495 2, 613 2,691 2.785 2,968 3,358 3,896 4.524
2.212 2.127 2,096 2, 118 2.191 2,222 2, 215 2^18 2^16 2^74 2,394 2,442

48.9

45.8

50,1

45.5

52.5
46.1

54.0

45.9

54.5

44.9

1,668 1,641 1.648 1,692 1,776 1,830 1.854
1,668 1^88 1^44 1^35 1S60 lfS6 W

2.4
0,5

12.3

4.7

1.0

15.3

6.8

1.7

18.5

8.7

2.6

21.9

10.3
3.7

25.3

55.3
44.1

1,886
1^03

11.5
5.0

28.8

57,3
42.8

62.3

42.2

68.6

42.2

77.9
42.0

1,947 2,100 2,336 2.643

1, 454 1, 422 1,436 1,426

11.8

75

36.2

6.6

10.3

48.0

-3. 8 -28.9

10. 8 10.8

57.1 60.6

2,216 2.206 2.250 2,351 2^16 2,638 2,720 2,818 3.012 3,416 3.964 4.596
2,216 2.135 2, 108 2.133 2,209 2,243 2,239 2, 245 2,249 2.314 2.435 2.<80

48.9 48,4 48. 6 49.7

48. 9 46. 9 45. 5 45.1

3) 50-year Real Levelized
Utility Cost in mills/kWh =

74.2

40.0

52.0 53.3 53.7 54.4 56.1 60.5 66.2
45. 7 45. 3 44. 2 43. 3 41. 9 41. 0 40.7

4) 50-year Real Levelized

42.73 Total Resource Cost in mills/kWh = 41.25

Ijh over. 500. med. XLS Ftna
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PacifiCorp RAMFP-4
Case* 48

Annual

Growth

Med Load - Med Gas - 500 MW Plant in 1999
with Medium Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Enerev

GWh

MWa

49, 987

5,706

49,815

5,687

50^03

5,731

50,940

5,815

52, 054

5,942

52,899

6,039

53,924

6, 156

55,065

6,286

57,183

6^28

60,628

6,921

67, 100

7,660

66,756

7,621

w
isa
m
(I>

Ln
Ln

0.14%

0.21%

0.25%

-1.38%

-1.30%
-1.27%

Total Annual Emissions 1000 Tons

C02 51,956 51,968 52, 142

NOx 121. 1 121.5 121.9

TSP 10.9 10. 9 10.9

nnual S stem Emission Rates

C02 2,079

NOx 4.85
TSP 0.43

unds/MWh

2. 086 2,077

4.88 4.86

0.44 0.44

51,868

119.9

10.8

52,676

121.0

10.8

2.036 2,024

4.71 4.65

0.42 0.42

53,496

122.6

11.0

2,023

4.64

0.42

54,100

126.0

11.1

2,007

4.67

0.41

54,692

126.4

11.1

1,986

4.59

0.40

55,708

126.6

11.2

1,948

4.43

0.39

57, 537

126.8

11.3

1,898

4.18

0.37

59,222

126.9

113

1,765

3.78

OM

53,316

126.1

11.4

1,597

3.78

0.34

Emi ion Rates as Pe ent of 1994 Base

C02 100 100. 37 99. 93

NOx 100 100. 68 100. 22

TSF 100 100. 51 100. 13

97.96 97.36 97.30 96.53 95.56 93.73 91.31 84.91 76.84
97. 13 95.94 95.66 96.38 94.68 91.33 86.32 78.05 77.92
97.38 95.75 95.66 94.50 92.98 90.14 85.64 77.62 78.47

20 Year Emissions (1000 Tonsl

C02

NOx
TSP

[agfi Total

55, 134 1,102,690

125.0 2^00

11.2 223

Ijh over. 500.med.XLS
11/14/95 8:23 AM
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PaciBCorp RAMPP-4 Case # 49

H

Med Load - Med Gas - 500 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs

1996

13.0

1997

153

1998

15.9

1999

16.3

22GQ

16.7

2001

16.8

2002

16.9

2003

16.9

2QQ5

33.1

2008

49.1

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geotherma^

w -(?^v-^-^?.@lnA
C OWCCogenZ

OWC Combined C de

OWC Bridgec Trans L
OWCHtc/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

2011

45.6

15.7

369.9

2015

55.9

13.0

DSM Programs 11.4

15.9

13.0

486.3

14.4

1G.7

14.5

16.8

14.4

16.9

14.4

16.9

14.4

33.1

28,4

334^

43.0

431.2

40.8

456.8

50.9

Total

311.5

0.0

0.0

0.0

3D0.8

1240.8

0.0

0.0

0.0

0.0

0.0

1853.1

272.1

Utah Wiiid Non-ficm

Utah Wind Firm

Utah Geot]^e^mal

Utah Cogen 1

u P-t?^??S?i'Ll-
T Utah Combined Cyde^
^ Utah Gadsby Repower

0.0

0.0

235.7 1S9.1

135.4 33.5 60.3

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Sunple Cycle CT
u.t?^. ?9W£?sse^- A1L
Utah Pum ed Stora e

Total

DSM Programs_

11.4

3.9

12.5

4.5

13.0

4.5

14.4

4.6

14.5

5.3

14.4

53

14.4

5.3

1WS

53

61.9

10.5

103-3

15^

276.5

15.1

2WJO

18S

W Wyo Wind Nor-finn

Y Wyo Wind Firm
0 Wyo Coir.bined Cycle
M WyoIGCCWyodak2_
I Wyo IGCC CT
N Wyo PC Wjyodak 2
C Wyo Coal $6.70/Ton

W oSim ieC cleCT

Total

OSM Programs
T Renewable

0 Cogeneratit'in

T Combined Cycle CT
A Coal & IGCC

L Transmission

S im p Ie Cycle CT
Piim ed Stora e

Total

28.3

4.5

32.3

4.5

33.4

4.6

35.3 36.5

5.3

36.5 36.6

5.3

36.6

10.5 15.1 18.8

72.0 107.9 101.5 125.6

470.0
135.4

285.1

33. 5 60.3

621.3 560.0

32.3 33.4 505.3 36.5 36. 6 172. 0 105. 5 453.3

Annual Summer Peak Capacity (MW1

S Native Load 7^69 7^16

Y Firm Sales 1, 785 1,900

S DSM Programs (28) (61)
T Tnlal Requirements 9/126 9,155
E

M Existhig Generation 9,441 9,983
Firm Purchases 809 758

L New Resources

& Suininer Purch £6/Year

R Total Resources

Reserves 1,224 1^86

Reserve Margin (RM}(%) 13.6 173

7,457 7^23

1,900 1^75

(91) (129)
,
9^63 9^69

10,146 10,170

658 638

470

7^60 7,995

1^90 1,795

(166) (202)
9,584 9,588

8^07

1,795

(239)
9,763

8^13

1,795

(276)
9,933

8^07 9^73

1,485 1,177

(348) (455)
9,945 10/195

10, 185 10^01 10^08 10^08 10, 122 10^13

632 607 600 S79 424 424

470 470 470 60S 639 984

10, 250 10.741 10, 804 11, 278 11^87 1V78 11^78 11^92 11,1B5 1U21 11, 848 12, 350

1341

16.6

1,909

20.4

1. -703

17.8

1,690

17.6
UI5

155

1^60

14.7

1^41

12.5

1^27

13.2

1,269

12.0

1^23

12.0

0,0

O.G

394.8

0.0

229.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

896.1

98.9

0.0

0.0
0.0

0.0

0.0

0,0

0,0

0.0

98.9

682,5

0.0

1936.4

229.2

0.0

0.0

0.0

0.0

2848.1

10,034 10,782

1,102 927

(557) (683)
10,579 1V127

9,866 9^43

374 341

1,606 2.166
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FacifiCorp RAMPP-4 Case # 49

Med Load - Med Gas - 500 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

0

-?^M. P^ogMms
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

1996 1997 1998 1999 2000 2B01 2002 2003 2005 2008

16.6 21.4 22,6 23.3 24.2 24.6 24.6 24.8 4S.5 71S

W OWC Co en 1

C OWC Co n2

OWC Combined C de

OWC BridgerTrans L

OWC Htr/OWC Tran L

OWC Simple C cleCT

OWC Fum Stora e

Total

^? ̂ Jl r°Sr?!??

Utflh Wind Non-firm

UL-ihWind Firm

Utah Geuthermal

Utah Cogen 1

U Utah Cogen 2

T Utah Combined Cycle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Vtah Coal $27. 00/Ton

Utah Simple Cycle CT
U tail Compressed Air

Utah Pum ed Stora e

Total

303.3
500.0

2CU

65.0

16.7

393,5

2Q15 Total

78,7

426.5

16.6

13.8

21.4

15.3

22.6 523.3

16.1 17.5

24.2

17.6

24.6

17.6

24.6

17.3

24.8

17.3

48.5 374.8'

34.1 51.3

475.2 505.2

59.1

250.8 169.2

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm

^ Wyo Combined Cycle
M WyoIGCCWyodak2
I WyoIGCCCT
N WyoPCWyudakl
C Wyo Coal $6. 70/Ton

W aSim leC cleCT

Total

13.8

3.5

15.3

4.1

1G.1

4.0

17.5

4.2

17.6

4.9

17.6

4.9

17.3

4.9

168.1

4.9

71.5

9.7

118.5

14.6 17.0

33.9 40.8 42.7DSM Programs
T Renewable

0 Cngene ration

T Coinbined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum d Stora e

Total

Annual Winter Peak Capacity (MW)

5 Native Load 7^69 7,631 7,736

Y Firm Sales 1,463 1,463 1.463

S DSM Programs (34) (75) 11

T Total Requirements 8,998 9, 019 9, 082
E

M Existing Generation 9^85 10, 025 10, 190

Firm Purchases 963 825 830

L New Resources

& Summer Purch $6/Year

R Total Resources

4.2

45.0

500.0

46,7 47.1 4G.8

4.9

47.0

150.8

9.7

92. 3 137.4 126.5 154.8

303.3

37. 4 67.2

545,0

7^94 8,085 8^79

1,363 1^13 . 1^13

(162) 209 (256)

9fl95 9,189 9^36

46.8

8,478

1^13

(303)

9^88

8,694

1^13

(350

9^57

9,104 9,732

995 737

442 580

9,657 9^89

10,217 10^27 10^44 10^51 10,255 10. 161 10,047

824 799 774 769 761 319 269

500 500 500 500 651 688 1,059

10^44 11,085

612 437

706 861)

10^50 10,661

9^92 9^69

269

1,720

269

2^5

10, 348 10, 850 11, 020 11, 541 11, 526 11^18 11, 520 11^67 11,169 11, 375 11, 881 12, 454

Reserves 1^50 1^31 1,938

Reserve Margin (RM) (%) 15. 0 20. 3 21.3

2,446

26.9

2^37

25.4

2,182

23.4

2/132

21.4

2,010

20.8

1^12

15.6

1,486

15.0

1,631

15.9

1,793

16.8

445.8

0.0

0.0

0.0

320.0

1320.0

0.0

0.0

0,0

0.0

0.0

2085.8

324.7

0.0

0.0

0.0

0.0

420.0

0.0

255.4

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

298.5 228.3 1000.1

90.5

0.0

0.0

861.0

0.0

661.0 593.7 2060.0

255.4

0.0

0.0

0.0

0.0

3176.4
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Faci.'iCorp RAMFP-4
Case* 49

Med Load - Med Gas - 500 MW Plant in 1999
with 25% Higher Non-Firm Market Prices

Ciunulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firro

OWC Wind Firm

1226

8.0

1397 122&

17.9 28.1

1999

38.6

2000

49.3

2fl01 2002 2203 2025 2mS

60.3 71.2 82.1 103. 6 135.5

2au

165.2

2015

201.7

0 OWC Geothermal

W OWC CogeiU

C OWCCogen^

282.3

444.2 444.2 444.2 465.2 465.2 465.2 459.4

297.9 297.9

807.1 1,101.4

8.1

OWC CombinedO/cle^
OWCBrideerTransL

OWCHtr/OWCTranL

pWCS^npjeC cleCT

OWC Pump Storage
Total

DSM Programs^
Utah Wind Noii-firm

Utah Wind Firm

Utah Geothermai.

Utah Cogenl
U Utali Cogen 2

T Utah Combined Cycle

A Utah Gadsby Repower.

H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal 127. 00/Ton

Utah Simple Cycle CT
Utah Compressed A»_
Utah^ Limped Storage

Tolal B.l

17.9 28.1 482.8

16.9 26.0 36.4

493.5

47.0

504.4

57.5

536.4 547.4 568.8 877^

67.9 78.4 99.0 130.4

1, 270. 1 1, 601.0

160.2 197.7

104.7 148.3 204.6

227.2 367.3

169. 2 118.3-

D5M Programs

w WyoVVind Non- firm
Y WyoWind Finn^
0 Wyo Combined Cycle

3.0

16.9

6.3

26.0

9.7

36.4

13.1

47.0

17.2

57.5

21.3

67. 9 183.0 247. 3 335.0 556. 6 683.3

25. 4 29. 5 37. 6 49. 9 61. 8 7(, 5_

Wyo IGCC Wyodak 2
Wyr IGCC CT

M

1

N Wyu PC Wyodak 2
C WyuCunl $6.70/Ton

Wyo Simple Cycle CT^
Total

DSM Programs

T Renewable

0 Ccigeneratioi^

T Combuied^C^c^CT_
A Coal & IGCC

L Transmission

Simple C^cleCT
Pum d Stora

Total

19.2

6.3

41.2

9.7

63.8

13.1

88.2

17.2

113.5

21.3

139.0

25.4

164,5

29.5

190.0

37.6

240.2

49.9

315^

61.8 76.5

387.2 475.9

444^ 444.2 444.2 465.2 465.2

104.7

465.2

148.3

741.7

204.6

1^32. 1 1,766.6

169.2 118.3

19.2 557.7 629. 7 759.9 853. 8 1, 262. 1 1,888.4 2,360^

S Native Load

Y Pump Storage/Peak Rchun _310A
S Finn Sates 1,605.8

T Nnn-Firm Sales 496.2

E DSM Programs

5,414. 1 5^16.9 5,484.3 5^952 5,747.9 5370.1 6,012.8 6,168.4 6,462.6 6,932.0

M Total Requirements

(19.2)
7^07.6

Existing Geiieralioii_7,161.2
L Finn Purchases 557.0

Sc Non-Finn Purchases 89.4

R New Resources

Total Resources 7^07.6

310. 2 309.7 307^ 306. 7 307. 0 306. 7 307. 0 305. 0 305.0
1^22.6 1^72.2 1^33.6 1^14.6 1^89.9 1,489,9 1,454.7 1^65.5 1,C92.9

784.1 882.2 1^433 1/102.6 1/)11.7 961.1 1,008.6 1,011.0 1^81.6
(till (t3. 8) (88. 1) (113. 5) (139. 0) (164. 5) (190.0) (240. 2) (315^)

1,092.7 8,184,5 8J91.3 8,458.3 8^39.6 8,605.9 8,748.6 8W3.9 9,095.6

7365.4 7,680.0 7,4825 7^61.1 7^*9.9 7,698^ 7^39.6 7,790.8 7.7M3
533.7 472. 9 464.7 454. 1 445^ 442. 3 439. 1 399. 5 381.7

23.6 31.6 _-_-_1.^-
444^ 444. 2 444. 2 465. 2 569. 9 613, 5 946.3

8,092.7 8,184.5 8^91.4 8,458.3 8^39.6 8,605.9 8^48A 8^03.9 9^)95.6

7^50. 6 7332^

306. 0 305.0

1,037.1 B28.4

1,167, 1 1^453

(387. 2) (475. 9)

9.472. 7 9735.0

7^92. 8 7,491.5

378.6 358.5

t^Ol. 3 1^84.9

9,472.7 9,735.0
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PadfiCorp RAMPF-4 Case # 49

50-year
NFV

at 8. 6%

an

50-year
Annual

Growth

Rate

(%1

Med Load - Med Gas - 500 MW Plant in 1999
with 25% Higher Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

0.53

41,779 3.22
-0.08

2.68

-0.60

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Elechic Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Cost in mills/kWh

42,196 3.21
-0.08

2.54

-0.74

Notes:

1) $M = millioiis of dollars

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

LevelLzed (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal

Real
Cost in mills/kWh

2} General IiiHation Rate is 3.30'& annually

1996

49.0

49.0

0.4

0.1

3.6

1997

47.9

46.4

1.3

0.2

7.9

1998 1999 2000 2001 2002 2003 200! 2008 2011 201;

5.724 5,727 5,794 5,905 6, 058 6, 180 6,323 6,478 6,773 7,242 7.661 8.142
" <1 63 88 113 139 164 189 241 317 387 481

5,705 5,686 5,731 5,818 5.945 6.042 6,159 6.289 6^32 6,925 7^73 7,661
5, 156 5, 165 5,227 5,318 5,421 5526 5,635 5,744 5.913 6,155 6.481 6.635

1,326 1,339 1,357 1^80 1,405 1,428 1,452 1,476 1^25 1^99 1.667 1,712

8,098 8,481 8,913 9, 101 9,260 9504 9.773 9,968 10^93 11,666 13, 181 15, 072

<3 91 139 175 209 241 272 300 352 4(8 438 483

2,212 2,168 2,206 2,292 2,452 2^69 2,647 2,693 2,916 3,259 3.796 4.397

2,212 2,099 2,067 2,079 2, 154 2, 184 2, 179 2,116 2, 177 2^07 2.332 2,372

48.2

45.2

49.2

44.6

51.7
45.4

53.1

45.1

1, 668 1, 619 1, 625 1, 661 1. 745 1. 799

1,668 1^67 1^23 1^07 1,533 1529

2.0
0.4

12.4

4.5

0.9

15.4

6.8

1.6

18,6

8.6
2,5

21.9

53.6

44.1

1, 824

ifm

10.2

3.6

25.3

53.5

42.6

56.3

42.0

60.4

40.9

66.9
41.1

75.7

40.8

1,624 1,913 2,038 2^76 2^68

1,454 1,428 1,380 1^99 1,386

11.4
4.8

28.8

11.7

7.3

36.2

6.5

10.1

47.9

-1.0
10.5

56.8

-29.2

10.5

60.2

2, 216 2.176 2,219 2,308 2,473 2^93 2,676 2,727 2,959 3,317 3,863 4.467
2,216 2,107 2,079 2,094 2,171 2,205 2,203 2,173 2,210 2,246 2.374 2.411

48. 9 47. 8 47. 9 48. 8 51.1

48.9 46. 2 44.9 44, 3 44.9

3) 50-year Real Levelized

52. 4 52. 8 52. 6 55. 1 58. 7 645 72.1

44. 5 43. 5 41. 9 41. 1 39. 8 39. 6 38.9

4) 50-year Real Levelized

Utility Cost in mills/kWh = 41.74 Total Resource Cost in mills/kWh = 40.31

Ijh over. 500.high.XLS Financial
9/18/95 7:17 PM



PacifiCorp RAMPP-4 Case # 49

Annual

Growth

Rate

Med Load - Med Gas - 500 MW Plant in 1999

with 25% Higher Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh

MWa

49, 982

5,706

49,809

5,686

50, 196

5,730

50,933

5,814

52,044

5,941

52,893

6,038

53,917

6,155

55,060

6,285

57, 180

6^27

60,629

6,921

67, 113

7,661

66,787

7,624

hd
p

(N
ro

0^

0.14%

0.21%

0.25%

-1.38%

-1.31%

-1.27%

Total Annual Emissions (1000 Tons)
C02 51,953 52,260 52,399 51,920 52,787 53,611 54,216 54,654 55,687 57,461 59,183
NOx 121. 1 122. 5 122. 7 120. 1 121.4 123. 0 126.4 126. 2 126. 5 126.6 126.7
TSP 10.9 11.0 11.0 10.8 10.9 11.0 11.1 11.1 11.2 11.3 11^

nnual S tem Emi sion Rates Pounds/MWh

C02 2,079 2,098 2,088 2,039 2,029 2,027 2,011 1,985 1,948 1,896 1,764
NOx 4.85 4.92 4.89 4.71 4.66 4.65 4.69 4.58 4.42 4.17 3.78
TSP 0.43 0.44 0.44 0.42 0.42 0.42 0.41 0.40 0.39 0.37 0.34

53,311

126.1

11.4

1,596

3.78

0.34

Emission Rates as Percent of 1994 Base

C02 100 100.94

NOx 100 101.50

TSP 100 101.51

100.43 98.07 97.58 97.51 96.74 95.50 93.69 91.18 84.84 76. 79

100.86 97.27 96.23 95.93 96.72 94.53 91.28 86.12 77.91 77.88

100.91 97.56 96.12 95.99 94.82 93.09 90.12 85.49 77^9 78.44

20 Year Emissions (1000 Tons)

C02

NOx
TSF

Lveraee Total

55,157 1,103,147

125. 1 2,501

11.2 223

Ijh over. 500.high.XLS
11/14/95 8:25 AM
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PacifiCorp RAMPF-4 Case # 50

Med Load - Med Gas - Underbuild

with 25% Lower Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothennal

W OWC Co nl

C OWC Co en 2

OWC Combined Cycle
OWC BndgerTrans L

OWCHtr/OWCTranL

qW CSimpieC cleCT

OWCFum Stora e

Total

DSM Programs
Utah Wind Non-fimn

Utah Wind Firm

Utah Geo thermal

Ulali Cogen 1

U Utah Cogen 2
T Utah Combined C cie

A UtahGadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal 323. 25/Ton

Utali Coal $27.00/Ton

1996

14.1

122Z 122E

15.4 16.1

1999 2fflfi

163 16.8

2001

17.0

2IB2

16.9

2003

17.0

20S&

33.3

2008

492

2011

45.8

2015

56.0

85.9 214.9

615.9 3863

14.1

12.1

15.4

12.6

16.1

14.3

163

14J

16.8

14.6

17.0

14.4

16.9

14.4

17.0

14.4

119.2 264.1

28.3 43.1

661.7 442.3

40.8 SQS

Utah Simple C deCT
Utah Compressed Air
Utah Fum eriSfora e

Total

USM Programs

w vv^9-^'^l_y£l^firl?:1
Y Wyo Wind Firm
0 Wyo Combined Cycle
M WyoIGCC_Wyodak2
I Wyo IGCC CT
N Wyo PCWyodak2^
G WyoCml $6.70/Ton

W o Sim Ie C cleCT

Total

12.1

4.5

12.6

4.5

14.3

5.2

14.3

S2

14.6

5.3

14.4

53

14.4

5.3

330.6

345.0

5.3

196.3

10.4

104.8

15.9

162.S

15.0

4.5 4.5 5.2 5.1

DSMPrograms 30.7 32.5 35. 6 35.8
T Renewable

0 ogenerahon

T Combined Cjcle^CT
A Coal & IGCC

L Transmission

Simple Cycled
Pum Stora e

5.3

36.7

5.3

36.7

5.3

36.7

10,4

85.9

168.0

108.2

276.6

15.0

737.6

125.5

Tota!

313.9

0.0

121.7 173.9

0.0

0.0

300.8

1002.2

0.0

0.0

0.0

0.0

0.0

1616.9

274.1

0.0

0.0

0.0

0,0

357,3

0.0

224.7 1130.0

100.6

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0,0

100.6

Total 30.7 32.5

Annual Summer_Eeak Capacity (MW)
S Native Load 7^69 7^16

Y Firm Sates 1,785 1,900

S DSM Programs (31) (63)
T Total Requirements 9,023 9,153
E

M Existing Generation 9,441 9,983
Firm Purchases KW 758

L N<*w Resources

& Suminer I'urch $6/Year

II Total Resources

Reserves 1^27 1388

Reserve Margiii (RM) (%] 13. 6 17.3

35.6

7,457

1.900

(99)
9^58

10,146

658

35.8

7^23

IJS75

(135)
9^63

10,170

638

36.7

7^60 7^95

1^90 1^95

(171) (208)

9,579 9^82

10, 185

632

10^01

607

330.6

8,207 8^13 8^07 9^73

T.,795 1,795 1,485 1, 177

(245) (281) (353) (462)
9,757 9.927 9, 939 10^)89

10,208 10^08 10,123 10^14

688.6

0.0

560.2 1660.3

168,0

0.0

0.0

330.6

0.0

68S.7 2847.5

10,034 10,782

1,102 927

(583) (1.89)
10,573 .11,030

600

121

579

331

424

585

424

861

9^69

374

9^43

341

1,599 2.159

10,250 10,741 10,804 10,808 10,817 10,808 10,929 11/118 11,131 11^99 11,842 12^43

1^46

16.7

1,445

15.4

1^38

12.9

1,226

us

1, 172

12.0

1,191

12.0

1,193

12.0

1^10

12.0

1^69

12.0

1^22

12.0

Ijh undei. low. XLS
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PacifiCorp RAMPP-4 Case # 50

Med Load - Med Gas - Underbuild
with 25% Lower Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

DSM Frog rains
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

1226 1997 1998 1999 WW 2001

18.0 21.3 22.6 23.1 23.9 24.1

2002 2QSB 2005 2QBS

24. 1 24. 3 47. 4 69.6

0

W OWC Co en 1

C OWCCo en 2

OWC Combined^ycle
OWCBrid erTrai-isL

OWC Htr/OWC Tran L

P_wc-sl mEiec decT

OWCPum Stora e

Total

P?M ̂ ??8£.^!?^.
Ulah Wind Non-firm

Utah Wind Firm

Utah Geothermal

JJtflh_Cogen^
U Utah Cogen 2

T Utah CombwedO^cle
A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

UtahPCHuiiter4

Utah Coal $23.25/Ton

Utah Coal S27.00/Ton

91.4 228.6

2011 2015

63.3 76.6

655.2 410.9

18.0

14,4

21.3

15.2

22.6

175

23.1

17.5

23.9

17.6

24.1

17.6

24.1

17.3

24.3

17,3

138.8

34.1

298.2

51.3

65.6

718.5

47.7

487.5

59.0

129,6 184.9

Total

438,3

0.0

0.0

0.0

320.0

1066.1

0,0

0.0

0.0

0.0

0.0

1824.4

326,5

0.0

0.0

0.0

0.0

380.1

0.0

187.2

0.0

14.4

4.0

Uta li Simple Cycle CT
Utah Compressed Air
Utah Film ed Stora e

Total

DSM Programs
W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combined Cycle

M Wyo IGCC Wyodak 2
I Wyo ICCC CT
N Wyo PC^Wyodak 2
C Wyo Coal $6. 70/Ton

Wv»Sim Ie C cleCT

Total

DSM Programs
T Renewable

0 Cogcneration

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum ct Stora e

Total

Annual Winter Peak Capacity (MW)

351,7

15.2

4.1

17.5

4.8

17.5

4.7

17.6

4.9

17.6

4.9

17.3

4.9

369.0

4.9

221.3

9.7

116.9

14.6

177.3

13.7

243.9

16.9

36.4 40.6 44.9 45.3

4.9

46.6 46.3

92.1

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

92.1

46,5 91. 2 135.5 152.5

91,4 294.2

187,2

784.8 595.8

856.9

0.0

1766.2

187.2

44.9 45.3

S Native Load

Y Firm Sales

5 DSM Programs

T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Summer Purch $G/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7^69 7,631

1,463 1,463

(36) (77)
8,996 9/117

9/385 10,025

963 825

7,736 7^94 8,085

1,463 1^63 1^13

(122) 167) 214

9, 077 9, 090 9,184

10,190 10,217 10,227

830 824 799

351.7

46.6 46.3 398.2 369.8 429.7

8^79 8,478 8,694 9,104 9,732

. 1,313 1313 1^13 995 737

260) (307) (353) (444) (580)

9^32 9,485 9,654 9,655 9,889

10,244 10^51 10^55 10,161 10,047

774 769 761 319 269

352 630 925

0.0

0.0

351.7

0.0

3162.0

10^44 11,085

612 437

(704) 857)

10,252 10^65

9^93

269

1,709

9,869

269

2,305

10,348 10,850 11,020 11,041 11,026 11,018 11,020 11,368 11,110 11^40 11,871 12,443

1^52

15.0

1^33

203

1,943

21.4

1,951

21.5

1,842

20.1

1,686

18.1

1^36

163.

1,714

17.8

1,455

15.1

1^51

13.7

1,620

15.8

1,778

16.7
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PacifiCorp RAMPP-4 Case* 50

Med Load - Med Gas - Underbuild
with 25% Lower Non-Firm Market Prices

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermal

W OWC Cogen 1
C OWCCo en 2

OWC Combined C de

P.^BJ^. S'LJl^lls L
OWC Htr/OWC Tran L

OWC Simple Cycle CT
OWC Pump Storage

Total

1226 1997 1998

9.0 ISJ6 29.1

1222

39.5

2QQQ 2001 2002

50.3 61.1 71.9

2fli]3 2005 2008 2011 2Q15

62JS 104. 0 1355 164. 8 200^

85. 1 297.9 297.9 297.9

524. 2 852.9

D^M Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1

U Utah Cogen 2

T Utah Combined Cycle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Ut.ihrcHi;nter4

Ut.ihCoiiI$23.25/Ton

Ut.-ih Co.il $27. 00/Ton

Utah Simple Cycle CT
U ta h Compressed Air
Utah Pumped Storage

Total

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm
0 Wyo Combined ̂ ycie
M WyolGCCWyodak2

I Wyo IGCC CT
N Wyo PC Wyodak 2

C Wyo Coal $6.70/Ton
Wyo Simple Cycle CT

Total

DSM Programs
T Rc'iiL'wi ible

0 Ciigc'iw tat ioii

T Cunibiiwd Cycle CT
A Coal & IGCC

L Transmissioi^

Siinple Cycle CT
Puin c! Stora e

Total

9.0

8.5

18.8

17.3

29.1

27.7

39^

38.1

50.3

48.6

61.1

59.1

71.9

69.6

82.8 189.0

80.0 100.7

433.4

132.0

986.8 1,351.5

161. 9 1993

54.4 161.3 307.5

68,2 76. 1 66.6 64.1

8.5

3,3

17.3

6.7

27.7

10.7

38.1

14.8

48.6

18.9

59.1

23.0

69.6

27.1

132

93.2

31.2

13.2 13^

1B2. 0 275.6

39. 3 51.6

13. 2 13.2

403.0 584.0

63.3 78.0

42.8 67.5 92.4 117.8 143.? 16B.5 194.0 244.0 319.1 390.1

85.1 352^

68.2 76.1

983. 3 1,458.3

6G, 6 64.1

13.2 13^13.2 13.2 13.2

20. 8 42. 8 67. 5 92. 4 117. 8 143. 2 168. 5 207. 1 410. 3 760. 6 1,453. 1 2, 013.5

S Native Load 5, 414. 1 5, 416. 9 5,484. 3 5395. 2 5, 747. 9 5^70. 1 6/112. 8 6, 168. 4 6,462. 6 6,932.0

Y Pump Storage/Feak Return 310.6 310.2 309.8 307.2 307,0 307.0 307.0 307JG 305.0 3Q5S
S Finn Sales 1,605. 8 1,622.6 1^72. 2 1^33.6 1^14. 6 1,489. 9 1,489. 9 1,454.7 1^65. 5 1,092.9

T Nan-Finn Sales 498.5 460.7 478.9 453.9 461.6 438.9 477.9 431.7 5015 491.9

E DSM Programs (20. 8) (42^) (67. 5) (92.4) (117. 8) (143. 2) (168. 5) (194. 0) (243. 9) (319. 1)
M Total Requirements 7^08. 3 7,767. 6 7, 777. 7 7,7975 7,913. 3 7,962. 6 8, 119. 0 8, 167. 8 8^90. 6 8^02.7

7^50. 6 7^32.2

305. 0 306.0

1,037. 1 828.4

649. 0 960.5

(390. 1) (478. 0)

8,951. 7 9,448.0

Existing Generation
L Finn Purchases

& Non-Firm Purchases

V. New Resources

Total Resources

7,161. 2 7,D64. 2 7,083. 1 7,113. 2 7^50, 2 7,286. 4 7,481.9 7,497. 7 7320. 3 7.465JO 7,362. 9 7,460.5

557.0

90.1

503.7

199.6

472.9

221.7

464.7

219.6

454.1

209.0

4455

230.7

442.3

194.8

439.1

217.9

13.2

399. 5 381.7

204. 4 2145

166. 4 4415

378.6

147.1

358.5

93.5

7,808.3 7,767.6 7,777.7 7,797.5 7,913.3 7.962A 8,119.0 8,167^ 8^90.6 8^02.7

1,063. 1 1^35.5

8,951.7 9,448.0
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PacifiCorp RAMFP-4

50-year

NPV

at 8.6%

UMI

50-year

Annual

Growth

Rate

cu

Med Load - Med Gas - Underbuild
with 25% Lower Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

1996 1997 1999 2000 2001

Case* 50

2003 2005 2am 2011

5. 724 5. 727 5, 794 5. 905 6, 058 6, 180 6, 323 6,478 6, 773 7, 242 7,661 8, 142

21 42 67 92 117 142 168 193 244 320 390 483

hd
(U

OP
fD

a^
0^

0. 53

43,707 3.37
0.07

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Nel Elecbic Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operaling Revenues ($M)
Real

5703 5, 684 5.727 5,813 5,941 6,038

5, 154 5, 163 5, 224 5, 315 5, 417 5, 522

6,155 6,285 6^29 6,922 7,271 7,660

5, 631 5, 741 5, 910 6, 153 6, 479 6, 633

1, 326 1. 339 1, 357 1, 380 1, 405 1,428 1,452 1, 476 1^25 1^99 1, 667 1, 712

8. 079 8, 275 8. 461 8, 662 8, 838 9, 140 9,493 9, 842 10, 451 11^89 13^227 15, 116

47 94 146 181 214 245 275 303 351 404 429 472

2,211 2,222 2,262 2,353 2,450 2^71 2,665 2,768 3,014 3,459 4,029 4,702

2. 211 2, 151 2. 120 2, 135 2, 151 2, 186 2, 193 2^205 2, 251 2, 343 2,476 2, 537

2.83

-0.46

Nominal

Real

Costinmills/kWh 49.0

49.0

49.1

47.6

49.4

46. 3-

50.5

45.9

51.6

45.3

53.1

45.2

54.0
44.5

55.1

43.9

58.2

43.5

64.2

43.5

71.0

43,6

80.9

43.7

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge <(M)

1, 668 1, 659 1, 667 1, 705 1, 743

1, 668 1, 606 1^62 1^47 1^31

0.9
0.1

4.0

1.8

0.3

8.3

2.8

0.6

13.2

5.5
1.2

16.4

7.9
2.0

19.6

1,800 1^36 1,875 1,977 2,164 2,416 2,747

1,530 1^11 1,494 1,476 1,465 1,485 1,482

10.0

3.1

22.9

11.7

4.3

26.4

13,0

5.7

29.9

13.5
8.6

37.3

8.6
12.0

49.1

-1.9

12.9

57.7

-26.6
12.9

60.6

44,146 336 Nominal Total ResouKe Cost ($M)
0.06 Real

2^16 2,231 2,276 2,371 2,471 2,597 2,696 2,804 3,060 3^21 4,100 4,776

2, 216 2, 160 2, 133 2, 151 2, 170 2, 208 2, 219 2, 234 2/285 2, 385 2^19 2^77

2. 69

-0.59

Notes:

1} $M = millions of dollars

Nominal

Real

Costinmills/kWh

2) General Inflation Rate is 3.30'^ annually

48. 9 49.0 49.2 50. 1 51.1

48. 9 47. 4 46. 1 45. 5 44.9

3) 50-year Real Levelized

52. 4 53. 2 54. 1 57. 0 62. 4 68. 5 77.1

44.6 43. 8 43. 1 42.5 42.2 42. 1 41.6

4) 50-year Real Levelized

Utility Cost in mills/kWh = 43. 68 Total Resource Cost in mills/kWh = 42. 17
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PacifiCorp RAMPP-4 Case # 50

Med Load - Med Gas - Underbuild

with 25% Lower Non-Firm Market Prices

Annual

Growth

Rate 1996

Net System Projected Emissions

1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

S stem Ener

GWh

MWa

49, 967

5,704

49, 794

5,684

50, 165

5,727

50,896

5,810

52,009

5,937

52, 856

6,034

53,885

6,151

55,025

6,281

57, 147

6^24

60,601

6,918

67,094

7,659

66, 797

7,625

>d
B

00
(D

ON
*^J

Total Annual Emissions (1000 Tons)

0.28% C02 51,946 49, 425 49, 465 50,014 51,260 51,809 53, 379 53, 933 54, 891 56, 680 58,399 54, 806

0.22% NOx 121.1 112.9 113.0 113.7 116.4 117.1 123.5 123.8 123.8 123.9 124.1 126.3

0.24% TSF 10.9 10.1 10.1 10.2 10.3 10.4 10.8 10.9 10.9 11.0 11.0 11.4

Annual S tem Emission Rates Pounds/MWh

-1.24% C02 2,079 1,985 1,972 1,965 1,971 1,960 1,981 1,960 1,921 1,871 1,741 1,641

-1.30% NOx 4.85 4.54 4.50 4.47 4.48 4.43 4.59 4.50 4^3 4.09 3.70 3.78

-1.28% TSP 0.43 0.41 0.40 0.40 0.40 0.39 0.40 0.39 0.38 0.36 0.33 0.34

Emission Rates as Percent of 1994 Base

C02 100 95.48 94.85 94^2 94.81 94.28 95.29 94.28 92.39 89.97 83.73 78.92

NOx 100 93.54 92.88 92.17 92.30 91.36 94.56 92.80 89.35 84.34 76.32 77.98

TSP 100 93.31 92.85 92.32 91.22 90.42 92.36 90.77 87.93 83.37 75.59 78.27

20 Year E i sions 1000 Tons

C02

NOx
TSF

Average ^Tpta]

54,344 1,086, 879

121.7 2,435

10.8 216
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PacifiCorp RAMPF-4
Case # 51

Med Load - Med Gas - Underbuild
with Medium Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

14.3

13.8

1996

DSM Programs 14.3
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermal

W OWCCo en 1

C OWCCogen2
OWC Combined C de

OWCBridgerTransL

OWC Htr/OWC Tran L

OWC Simple Cycle CT
OWCPum Stora e

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Utah Cogein
U Utah Cogent
T Utah Combined Cycle

A Utah Cads by Rep qwer
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27.00/Ton

Utah Simple CjcIeCT_
Utah Compressed Aii_

Utah Pum ed Stora e

Total

1997

15.7

19SS

16.1

sa

16.4

2000

16.9

2001

17.1

2002

17.0

2QE2

17.1

2305

33.4

2008

49.7

2011

46.0

2Q15 Total

150.4 150.4

1243 649.7

56.4

249.5

15.7

14.1

16.1

14.6

16.4

14.7

1G.9

14.9

17.1

14.7

17.0

14.7

183.8 324.4

29. 0 44.D

695.7

31 S

316.1

0.0

0.0

0.0

300.8

1023.5

0,0

0.0

0.0

0.0

0.0

1640.4

282.7

0,0

0.0

0,0

86.1

102.3

3212

13.8

5.2DSM Programs _ 5^
^ WyoWind Non^firm
Y Wyo^ itd Firm

14.1

5.3 5,3 53

14.9

5.5

0.0

308, 7 394.8

0,0

102.3

0.0

0,0

0.0

0.0

0.0

321.2

0.0

14.7

5.4

14.7

5.4

335.9

5.5

131.3 44.0

10.7 16.2

360.S

0,0

1101.0

15.5 19.0

0 Wyo Combined Cvcle
M WyoIGCCWyodak2
I WYOIGCCCT__ _,_
N Wya PC Wyodak 2 __ _ _ , _._. _.___. _.. -_____.-
G WyoCoal S6.70/Ton______ ___

W o Sim Ie C cleCT

Total 5.2

DSM Frog rams
T Renewable

0 Cogfiieratian

T Combined Cycle CT

A Cual & IGCC

L Transmission

Simple C^cle CT
Pum ed Stora e

Total

5.3

35.1

5.3

36.0

5.3

37.3 37.2

5.4

37.1

5.5 10,7 15.5

104,3

0.0

0.0

0.0

0.0

0.0

0.0

G.O

0.0

104.3

73. 1 109.9 103.2

150.4 274.7 735.8

102.3

3213.

33.3 36.4 37. 3 37. 2 37. 1 358. 5 325. 8 384.6

127. 2 703.1

0.0

558.2 1719.1

102.3

0.0

0.0

321.2

0,0

685. 4 2845.7

Annual Summer Peak Capacihr (MW1

S NaUvtLoad 7,269 7.il( 7,157
Y FirmSales 1, 785 1,900 1,900

S DSM Programs (33) (68) (104)
T Total Requirements 9, 021 9,148 9^53
E

M Existiiig Generation _?'441_^. _?^83_l0'. 146.
Finn Purchases 809 758 658

L New Resources

& Summer Purch $6/Year

R Total Resources 10^50

Reserves 1, 229 1^93 1^51

Reserve Margin (RM) (%) 13, 6 17.4 16.8

7^23 7^60

1JS75 1^90

(141) (178)
9^57 9,572

7,995

1,795

(215)
9^75

8^07

1,795

(252)
9,750

8^13

1,795

(290)
9,918

8307 9373

1,485 1,177

(363) (473)
9, 929 10, 077

10, 034 10^82

1,102 927

(576) (703)
10,560 11/106

10,170 10,185 10^01 10^08 10^06 10,123 10/114 9,869 9^43
638 632 607 600

112

579

321

424

574

424

849

374

1^84

341

2,143

10.741 10,B04 10^08 10,817 10^08 10,920 11,108 11,121 11^86 11^27 12^26

1^51

155

1^45

13.0

1^33

12.9

1,170

12.0

1,190

12.0

1,192

12.0

1^09

12.0

1,267

12.0

1321

12.0
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PacifiCorp RAMPP-4 Case # 51

Med Load - Med Gas - Underbuild
with Medium Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

DSM Frogra ms
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWC_Cogenl
C OWCCogenZ

OWC Combined C de

OWC Bndeec Trans L

OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

pS M Programs

1996

18.4

lasz

21.8

1998

22.9

1999

23.5

2000

24.4

2001

24.8

2002

24.7

2003

25.0

2CQ5

48.8

160.0

2008

71.9

160.0

132,2

2011

65.3

2015

79.0

691.2 265.5

18.4

16.0

21.8

16.9

22.9

17.7

23,5

17.9

24.4

17.9

24.8

17.9

24.7

17.6

25.0

17.7

208.8

34.7

3&4.1

52.6
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

UtaliCogenl
U UtahCogeii2

T Utah Combined Cycle

A Utnh Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Ut,i)i Coal £27.00/Ton

Utah Simple Cycle CT
Utah CompTessed Air

Utah Pum ed Stora

Total

DSM Programs
W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyo Combined Cycle
M Wyo IGCC Wyoda k 2
I WyoIGCCCT
N Wyo PC Wyodak 2
G Wyo Coal $6. 70/Ton

WyoSim lyC cleCT

Total

DSM Programs
T Renewable

0 Cogeiieration

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum ed Stora e

Total

756.5

49.0

91.6

60.5

16.0

4.7

16.9

4.9

17.7

4.9

17.9

4.9

17.9

5.0

17.9

5.0

17.6

5.0

359.4

5.1

148.7

10.3

52.6

15.8

140.6

15.4 19.7

4.9 5.1 15.4 19.7

39.1 43.6 45.5 46.3 47.3 47.7 47.3

Annual Winter Peak Capacity (MW)

(39)
8,993

9^85

S Native Load 7^69
Y Firm Sales 1.463

S DSM Programs

T Total Requirements
E

M Exlstiiig Generation

Firm Purchases 963

L New Resources

&: Summer Purch $6/Year

R Total Resources

Reserves 1 ̂ 355

Reserve Margin (RM) (%>) 15.1

7^31

1,463

(83)
9,011

10,025

825

45.5

7,736 7^94 8,OB5 8,279

1,463 1^63 U13 - 1^13
(128) (175) 222) (270

9fl71 9,083 9,176 9,323

10,190 10,217 10,227 10.244

830 824 799 774

93.8 140.3

160.0 292.2

114.0

341,7

47^ 389.5 367.8 432.5

129. 7 159.2

782. 8 593.9

6,478

1^13

(31 (365)

9^74 9,642

8,694 9,104 9,732

1.313 995 737

458 (599)

9,641 9,870

10,251 10^55

769 761

342

10,161 10,047

319 269

616 90S

10^44 11,085

612 437

728} (888

10,228 10,634

9^93 9^69

269 269

1,691 2,285

10,348 10,850 11,020 11,041 11,026 11,018 11,020 11^58 11,096 11,224 11,853- "^2^22

1^39

20.4

1,949

21.5

1,959

21.6

1^50

20.2

1,696

18.2

1^46

163

1,715

17.8

1,455

15.1

1,353

13.7

1,625

15.9

1,788

16.8

iQjal

450.5

0.0

0.0

0.0

320.0

1088.9

0.0

0.0

0.0

0.0

0.0

1859.4

336.4

1212.1

100.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

837.6

0.0

1828.9

114.0

0.0

0.0

341.7

0.0

3172.2
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FaciliCorp RAMPP-4
Case* 51

Med Load - Med Gas - Underbuild
with Medium Non-Firm Market Prices

Cumulative Annual Energy (MWa)

DSM Programs

12S6122Z122S12222T2im2ai22m2StE2DSS 2mi2S!15
9.3 19.3 29.7 40.4 51.3 62.4 73.5 84.6 106.4 138.8 K8.9 205^

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWCCogenl

C OWC Cogen 2

14S.9 297.9

123.1

297.9 297.9

752.1 977.6

OWC Combined C cie

OWC Bndger Trans L

OWCHtr/OWCTranL

OWC Simple C cleCT
OWC Pump Storage

Total

DSM Programs
Utah Wind Non-firm

Utah Wind Finn

UtahGeothermal

Utah Cogen 1

U Utah Cogen 2

T Utah Conibined Cycle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah ICCC CT

9.3

10.1

193

20.5

29.7

31.2

40.4

42.0

51.3

52.8

62.4

63.6

73.5

74.3

84. 6 255. 3 559.7

85.1 106.4 13SS

1,218.9 1,481.3

169. 8 208.3

85. 1 365.9

8S.6 39.3 88.3 73.5

Utah PC Hiinter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Simple Cycle CT^
Utah Comgressed Air
U tah P^tmp^d^tora ge

Total

DSM Programs

12.8 12.8 12^ 12.8 12.8

10.1

4.1

20.5

8.2

31.2

12.3

42.0

16.5

52.8

20.8

63-6

25.0

74.3

29.2

97. 9 204. 8 240.9

33. 5 41,9 54.9

355.9 660.5

67. 5 83.4

^ V/yuWind Non-firm
Y Wyo Wind_Firm
0 Wyo Combine d Cycle_
M Wyo IGCC Wj'odak2^
t WyoIGCCCT
N WyoPCWypciak2
G Wyo Coal $6.70/Ton

Wyo Sample CycleCT^
Total

DSM Programs

T Renewable

0 Cogeneratioii
T Combined Cycle CT

A Caal&IGCC

L Transmission

Simple Cycle CT
Pum ed Stora e

Total

S Native Load

Y Puinp Storage/Peak Rchim
S Finn Sales

T Non-Finn Sales

E DSM Frograins

M Tulal Requirements

4.1

23.4

S3.

48.0

12.3

73.3

16.5

9SS

20.8

124,9

25.0

151.0

29.2

177.0

33.5

203.2

41.9

254.7

54.9

332.5

148.9

85.6

420.9

89.3

67.5 S3A

406, 2 497.6

1,135. 1 1,641.4

88.3 735

12.8

216.0

12.8 l1£ 12.8 12^

502.0 855.5 1,642.4 2^25.3

Existing Generation^

L Firm Purchases

& Noii-Finn Purchases

R New Resources

Total Resources

5.414. 1 5.416.9 5,4843 5^95. 2 5,747. 9 5370. 1 6^12.8
310. 6 309.7 309. 3 307. 2 307. 0 307.0 307.0

1,605.8 1/.22.6 1572.2 1533.6 1^14.6 1,489.9 1,489.9
492.9 7563 791.4 765.2 703.8 685^ 586.4

(23. 4) (48.0) (733) (98A) (124. 8) (151. 0) 077. 0)
7^00,1 8,0375 8,083.9 8,102.3 8,148.4 8^01.1 8^19.0

7,161.0 7315.0 7^74.8 7^015 7^55.9 7,693.4 7,715.3
557.0 503.7 472.9 464.7 454.1 4455 442.3

82.1 38.8 36.2 362 38.4 622 __ 61,5

7,800. 1 SSS7.5 8,083. 9 8,102.4 8,148. 4 8^01. 1 8,219.0

6.168.4 6,462.6 6,932A

307.0 305.0 305.0

1,454.7 1^655 1,092.9

5493 695. 1 704.9

(203^) (254. 7) (332. 5)
8,276.3 8,473.5 8,7023

7,728^ 7,7775 7,737-0

439. 1 3995 381-7

96. 1 49. 2 605

12S 2473 523.0

8,276^ 8,473. 5 8,7023

7^50. 6 7^32^

305.0 3G6A

1,037.1 828.4

9753 1,1745

(406.2) (497.6)
9,261. 9 9,6425

7,625^ 7^54.3

378. 6 3585

21.3 2.0

1,236.1 1,727.7

9^61. 9 9^42.5
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PadfiCorp RAMPP-4 Case # Sl

50-year
NPV

at 8.6%

lan

50-year
Annual

Growth

Rate

ca

Med Load - Med Gas - Underbuild

with Medium Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

1997 1998 3W9 2001 2003 2005 2008 2011 2QU

5,724 5,727 5,794 5,905 6,058 6,180 6^23 6,478 6,773 7^42 7,661 8.142

23 48 73 98 124 150 176 203 255 334 407 504

V
[U

OQ
(D

.^1
ro

42, 966

43, 415

After Conservation

System Load (MWa)
0.52 Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant  M)

Net Conservation Assets ($M)

Utilit Cost

3^1 Nominal Operating Revenues ($M)
0.01 Real

2. 77 Nominal Cost in mills/kWh

-0.51 Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

3.30 Nominal Total Resource Cost ($M)

0.00 Real

5,701 5,679 5,721 5,807 5,934 6,030 6,146 6,276 6^17 6,908 7,253 7,638

5, 152 5, 159 5,213 5,309 5,410 5^15 5,623 5,732 5^99 6, 139 6,463 6,613

1,326 1^39 1,357 1,380 1,405 1,428 1,452 1,476 1^25 1^99 1,667 1,712

8,084 8,285 8,472 8/674 8^50 9,149 9^00 9,859 10,483 11^67 13,203 15,142

52 104 157 193 227 259 289 317 3G8 427 457 510

2,211 2,197 2,236 2,327 2/424 2^47 2,642 2,748 2,980 3,425 3,950 4^79

2,211 2, 127 2,095 2,111 2, 129 2, 165 2, 174 2,190 2, 225 2, 320 2,427 2. 471

49 .Q

49.0

48.6

47.1 45.8

50.0

45.4

51.1

44.9

52.7

44.8

53,6

44.1

54.7
43.6

57.7
43.1

63,7

43.1

69.8

42.9

79.0
42.7

1,667 1,640 1,647 1,686 1,725 1,783 1,820 1,862 1,954 2,142 2^69 2,675

1,667 IfSS 1,544 IfX 1,515 1,516 1,498 1,483 1,459 1,451 1,456 1.443

0.8

0.1

4.6

1.8
0.3

9,4

2.7
0.6

14.5

5.4

1.1

17.7

7.7

2.0

9.7
3.0

21. 0 24.4

11.4

4.2

27.9

12.6
5.5

31.5

12.4
8.2

39.0

6.9

11.2

-3.6

11.7

51. 0 59.3

-28.6
11.7

61.8

2,216 2,207 2,251 2,346 2,447 2^74 2,674 2,785 3,027 3,487 4,021 4,652

2,216 2,136 2,109 2, 128 2,149 2, 188 2,201 2^219 2,260 2,362 2,471 2^10

2A3

-0. 65

Notes:

1) $M = millions of dollars

Nominal Cost in mills/kWh

Real

2) General Inflation Rate is 3,307) anm.ially

48. 9 48. 4 48. 6 49. 6 50.6

46. 9 46. 9 45. 6 45. 0 44.4

3) 50-year Real Levelized

52. 0 52. 8 53.7 56. 3 61. 8 67. 2 75.1

44.2 43, 4 42. 8 42. 1 41.8 413 40.5

4) 50-year Real Levelized

Utility Cost in mills/kWh = 43.03 Total Resource Cost in miIIs/kWh = 41.47

Ijh under. med. XLS Financial 9/18/95 7:21 PM



PacifiCorp RAMPP-4

Annual

Growth

Rate

Med Load - Med Gas - Underbuild
with Medium Non-Firm Market Prices

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003

Case*

2005 2008 2011

51

2015

IT)
(U

OQ
f0

0.22%

0.24%

^ 0.25%

-1.29%

-1.27%

-1.26%

S stemEner

GWh

MWa

49,944

5,701

49,745

5,679

Total Annual Emissions 1000 Tons
C02 51,935 51,933
NOx 121-1 12L5
TSP 10.9 10.9

50, 110

5,720

52,091

121.9

10.9

nnual S t m Emis ion Rates Pounds/MWh
CQ2 2.080 2,088 2,079
NOx 4.85 4.89 4.87
Tgp 0.44 0.44 0.44

mi si n at a P re t f 1994 Base
C.02 100 100.40 99.97
NOx 10° 10072 100'30
TSp 100 100.55 100.20

20 Year Emis

C02

NOx
TSP

1 0 o

50,839

5,804

52,551

122.4
11.0

2,067

4.81

0.43

51,947

5,930

53,274
123.2

11.0

2,051

4.74

0.43

99.41 98. 62

99.24 97.78

99.25 97.77

.raee Total

55,334 1,106,674

125.6 2^12

11.2 224

52,788

6,026

53, 721

123.5

11.1

2,035

4.68

0.42

97. 87

96.48

96.63

53,810

6, 143

54,225
126.6

11.1

2,015

4.71

0.41

96.91

97.00

95.14

54,945

6,272

54, 759

126.8

11.2

1,993

4.62

0.41

95. 84

95. 15
93.44

57,053

6^13

55,718

1Z6.8

11.2

1,953

4.45

0.39

93.92

91.67

90.41

60,483

6,905

66,923

7, 640

57^79 59, 292

127.3 127.5

11.3 11.4

1,904

4.21

0.37

91.55

86.75

85.95

1,772

3.81

0.34

85.20

78.54

77. 98

66,629

7,606

54, 101
126.8

11.4

1,624

3.80

0.34

78.09

78.44

78. 64

11/14/95 8:28 AM
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FaciHCorp RAMPF-4 Case # 52

Med Load - Med Gas - Underbuild

with 25% Higher Non-Firm Market Prices

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Ficm

OWC Wind Firm

0 OWC Geothermal

W OWCCo en 1

C . OWC Co en 2

OWC Combined C de

OWCBrideerTransL

OWCHtr/OWCTranL

OWCSiiTpteC deCT
OWCPum Stora e

Total

1996

14.3

1997

15.7

1228

16.1

1999

16.4

2QQQ

16.9

zae;

17.1

2002

17.0

2im

17.1

H

2005

33.4

150,4

193.7

2008

49.7

150.4

167A

2011

46.0

2013

56.4

343. 4 324.9

DSM Programs

Utah Wind Noii-firm

UtahWinri Firm

Utah Geothermal

Utah Cocen 1

U Utah Cogen 2
T Utali Combined Cycle

A UtahGadsby Repower
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27. 00/Ton

14.3

13,8

15.7

14.1

16.1

14.6

16.4

14.7

16.9

14.9

17.1

14.7

17.0

14.7

17.1

14.7

377.5

29.0

367.9

44-C

3S9.4

41.7

381J

51£

233.4

168.0 895 (0.01 (0.0)

Utah Simple Cycle_CT_
Utah Compressen_Air
Utah Pum ed Stora e

Total

DSM Programs

W Wyo Wind Non-firm
Y WyoWind Finn
0 W o Combined C c!e

M Wyo IGCC Wyodak2
I WyoIGCCCT
N Wyu PC Wyodak 2_
G Wyo Coal $670/Ton

WvoSim Ie C cleCT

Total

14.1

5,2 53

14.6

5.3

14.7

53

14.9

5,5

14.7

5.4

14.7

5.4

321.2

335.9

3.5

197.0

10.7

133.5

16.2

41.7

15.5

2S52.

19.0

Total

316.1

0,0

0.0

0.0

3C0.8

1029.8

0.0

0.0

0.0

0.0

0.0

1646.7

282.7

0.0

0.0

0.0

0.0

233.4

0.0

257.5

0.0

0.0

0.0

0.0

0.0

321.2

0.0

0,0

1094.8

104.3

0.0

0.0

0.0

0.0

0.0

5.2

USM Programs
T Renewable

0 Cogeneiatioii

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum cd Stora e

Total

33.3 35.1

5.3

36.0

5.3

36.4

5.5 5.4 5,5 10.7 15.5 19.0

0.0

0.0

0,0

104.3

37. 3 37. 2 37. 1 37. 3 73. 1 109.9 \rj3.

344. 1 318^

168. 0 89.5

321.2

33.3 35.1 36.0 36.4 37. 3 37.2 37.1 358. 5 585. 2 517.6

Annual Summer Peak Capacihr (MW)

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation
Firm Pu releases

L New Resources

& Sunur^r Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7, 269 7^16

1, 785 1,900

(33) («8)
9,021 9,1^8

7, 457

1,900

(104)
9,253

7^23

1^75

(141)
9^57

7JS6Q

1^90

(178)
9^72

7.995

1,795

(215)
9^75

8^07

1,795

(252)
9,750

8413

1,795

[290)

9,918

8^07 9^73

1,485 1,177

(363) (473)

9,929 10^177

9. 441 9,983 10, 146 10, 170 ' 10, 185 10^01 10^08 10^08 10, 123 10, 013

809 758 658 638 632 6G7 600

112

579

321

424

833

424

1^41

343.4

(0.0) (0.0)

685.5

10,034 10^82

1,102 927

(576) (703)
10, 560 11, 006

9^68 9^43

374 341

1^84 2,143

703.1

0.0

558, 3 1564.C

257.5

0.0

0.0

321.2

0.0

2845.8

10.250 10-741 10.804 10.808 10,817 10.808 10,920 11,108 11,380 11^78 11,827 12^27

1^29

13.6

1, 593

17.4
isn

16,6

1,451

15.5

1^45

13.0

1^33

12.9

1,170

12.0

1,190

12.0

1,451

14.6

1^01

15.9

1^67

12.0

1^21

11S
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PacifiCorp RAMPP-4 Case # 52

^^M F['ograms

Med Load - Med Gas - Underbuild

with 25% Higher Non-Firm Market Prices

Incremental Winter Capacity (MW) of Resource Additions

1226 1S2Z 122S 1222 2000 2001 2QQ2 2003 2005 2QQ&

18.4 21.6 22.9 23.5 24.4 24.8 24. 7 25.0 48.8 71.9

2011

653

2015 Total

79.0 450.5
OWC Wind Non-Firin

OWC Wind Firm

0 OWCGeothermal

W OWC Cogen 1
C OWCCogen 2

OWC Combiiied C de

OWC Bridger Trans L
OWC Htr/OWC Tran L

OWC Simple C cleCT
OWCPum Stora e

Total

pSM^rograms
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen I

U Utah Co en 2

T Utah Combined Cvcle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Ut, ihCofl!$23. 25/Ton

Utah Coal $27.00/Ton

uta-h-.?i£!E^e. ^yr!ecT
U tail Compressed Air
Utah Pum ed Stora e

Total

160. 0 160.0

206. 1 178.5 365, 3 345.6

18.4

16.0

21.8

16.9

22.9

17.7

23.5

17.9

24.4

17.9

24.8

17.9

24.7

17.7

25.0

17.8

414.9 410.4

34. 8 52.6

430.6 424.6

49.1 60.5

248.3

0.0

0.0

0.0

320.0

1095.5

0.0

0.0

0.0

0.0

0.0

1866.0

336.8

0.0

0.0

0.0

0.0

248.3

187.2 99.7 0.0

341.7

DSM Programs

W WyoWiiid Non-firm
Y ^yyo-VY. ^-^i-r?1-
0 Wyo Combined Cycle

M WyoIGCCW^pdak_2_
I Wyo IGCC CT
N WyoPCWyodak2
G Wyo Coal $6. 70/Ton

W u Sim Ie C cleCT

Total

DSM Programs
T Reiiewable

0 Cogeiieratioii

T Combined C^cleCT_
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum ed Stora e

Total

16.0

4.7

16.9

4.9

17.7

4.9

17.9

4.9

17.9

5.0

17.9

5.2

17.7 359.5 222.0 152.3

52 5.2 10.6 16.3 15,9

39.1 43.6

4.9

45.5 47.3 47.9 48.0 94.2 140.8

366.1 338.5

187.2 99.7

365.3

0.0

286.9

0.0

0.0

0.0

0.0

0.0

341.7

0.0

0.0

1213.7

103.0

0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

103.0

890.3

0.0

593. 9 1663.8

159.7

0.0

43.6 46.3 47.9

Annual Winter Peak Capacity (MW)
S Native Load 7^69

Y Firm Sales 1.463

S DSM Programs (39

T Tolal Requirements 8,993

7,631

1,463

(83)
9,011

M Existing Generation 9^85 10, 025

Firm Purchases 963 B25

L New Resources

& Summer Purch $6/Year

R Total Resources

7,736

1,463

(128)
9,071

10,190

830

7^94 8,085 8,279 8,478

1^63 1^13 - 1^13 1^13

(175) 222) (270) 31

9,083 9,176 9,322 9,474

10, 217 10, 227 10^44 10^51

824 799 774 769

341.7

389. 7 647. 5 579.0

6^94 9, 104 9,732

1313 995 737

(365) (460) (600)

9,642 9,640 9,869

286,9

0,0

0.0

341.7

0.0

753.6 3182.7

10,255 10,161

761 319

342 695

10,D46

269

1,333

10^44 11,085

612 437

(731) 890)

10,225 10^32

9^92 9,868

269 269

1, 699 2^92

10, 348 10, 650 11, 020 11, 041 11,026 11, 018 11, 020 11/358 11^75 11, 649 11, 860 12, 430

Reserves 1^55 1,839

Reserve Margin (RM) (%) 15. 1 20.4

1,949

21.5

1,959

21.6

1,850

20.2

1,696

18.2

1^46

163

1,716

17S

1,735

18.0

1,780

18.0

1,635

16.0

1,798

16.9
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PacifiCorp RAMFF-4 Case* 52

Med Load - Med Gas - Underbuild

with 25% Higher Non-Firm Market Prices

Cumulative Annual Energy (MWa)

DSM Programs
OWCWmd Non-Firm

OWC Wind Finn

OWC Geothermal

OWCCogenl

OWCCoeen2

OWC Combined Cycle
OWCBrid erTransL

OWCHtr/OWCTranL

OWC Simple Cycle CT
OWC Pump Stora e

Total

DSM Programs
Utah Wind Non. firm

Utah Wind Firm

Utah Geotherma!

UtahCoeen 1

1226

9.3

J22Z

193

1998

29.7

1222

40.4

2000

51.3

zaa

62.4

2002

73.5

2S!B

84.6

2QQ5 2008

106.4 138.8

2QU. 2DL5

168.9 205.8

148.9

191.8

297.9

357.8

297.9 297.9

697. 6 991.5

20.5 31.2 42.0 52.8 63.6

73.5

74.4 85.2 106.5

1,164.4 1,495.2

169.9 208.5

U UtahCogen2

T Utah Combined Cycle

A _Utah Gadsby Rep owe r
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT_
yl.?i? l??!?p('essecLA"_
Utah Pumped Storage

Total

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm
0 . Wyo Combined Cycle
M Wyo IGCC Wyodflk^
I Wyo IGCC CT
N Wyo PC Wyodak 2

G Wyo Coal $6.70/Toi->
Wyo Simple Cycle CT

Total

D6M Frog rams
T Reiwwabie

0 CtigeiiL'ratlon

T Combinfd Cycle CT

A Coal & IGCC

L Transinissioii

Simple Cycle CT
Fum cd Stora e

Total

S Native Load

149.4 230,2

223.8

232.1 190.8

180.9 74.8 63.7 84.8 26.7

4.1 8.2

31.2

12.3 165 25.0

74.4 266.1 330.7 432.8

29.3 33.7 42.2 55.4

486.8 649.8

68. 2 84.2

48.0

12.3

73.3 124.9 151.1

29.3 33.7 42.2 55.4 68.2 84.2

177.2 203.4 255.1 333.1 407.0 498.6

340. 7 655.7

149. 4 230.2

995. 4 1^13.2

232.1 190.8

23.4 48.0 73.3

Y Pump Storage/Peak Return
S Finn Sates .

T Noii-Finn Sales

^ PSM programs

M Total Requirements

Existing Generation
L Finn Purchases

& Non-Finn Purchases

II New Resources

To tat Resources

5,414. 1 5, 416. 9 5, 484,3

310. 6 310. 2 309.4

1,605. 8 1,622. 6 1^72.2

500. 3 788.4 888.0

(23. 4) (48. 0) (73. 3)

7^07. 5 8,090. 1 8,180.6

7, 161. 0 7^63£ 7, 677.5

557.0

89.5

503.7

22.6

472.9

30.1

7^07.5 8,090.1 8,180.6

180.9 74.8 63.7 64.8 26.7

98^ 124.9 151.1 177.2 384J 820.0 1,282.7 1,719.3 2,229^

5^95.2 5,747.9 5^70.1 6,012.8 6,168.4 6,462.6 6,932.0 7^50.6 7^32.2
3072 306, 8 307. 0 307. 0 307. 0 306. 0 3C15. 0 305. 0 305.0

1^33.6 1^14.6 1,489.9 1,489.9 1,454.7 1^65.5 1,092.9 1/137.1 828.4
841. 1 752. 5 723S 635. 5 749. 3 1, 008. 6 1, 125. 9 1, 115, 3 1^41.4

(WJS) (124. 8) (.iSl.O) (177. 2) (203.4) (255. 1) (333. 1) (407. 0) (498. 6)
8,178.2 8,196.9 8^39.G 8,267.9 8,476.0 8,786.6 9,122.7 9,401.1 9,708.5

7.689. 0 7.734. 1 7,750.9 7.772. 6 7,789.4 7,822. 2 7,791J 7,709. 9 7^19.2

464. 7 454. 1 4455 442. 3 439. 1 399. 5 331. 7 378. 6 358.5

24. 6 8.7 432 50.3 66.6 0.2
2. 8 180.9 564. 9 949.6 1^12. 3 1,730.7

8, 178. 3 8, 196. 9 8^39. 6 8, 268. 0 8,476. 0 8,786, 6 9, 122. 7 9,401. 1 9, 708.4
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PacifiCorp RAMPP-4 Case* 52

V
»

00
n?

<^1
00

50-y ear 50-ycar
NPV Annual

at 8. 6% Growth

(SM1 Rate

cu

Med Load - Med Gas - Underbuild

with 25% Higher Non-Firm Market Prices

Financial Model Output for 1996-2015 (including end effects to 2045)

41, 719

42, 167

0. 52

3.20

-0. 09

2. 67

-0.61

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Tolal Customers (OOO's)

Net Electric Plant ((M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

3. 20

-0.10

Cost in mills/kWh

Average Customer BiU ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

2. 53

-0. 75

Notes:

1} $M = millions of dollars

Nominal

Real

Cost in mills/kWh

1996

5, 724

23

5, 701

5,152

1, 326

8, 084

52

2, 211

2, 211

49.0

49.0

1, 667

1, 667

0.8

0.1

4,6

2, 216

2,216

48.9

48.9

1997

5, 727

48

5,679
5, 159

1, 339

8, 285

104

2, 167

2, 098

48.0

46.<

1, 618

1, 566

1.8
0.3

9.4

2, 177

2, 107

47.8

46.2

1998

5,794
73

5, 721

5,218

1, 357

8.472

157

2, 205

2, 066

48.2

45, 2-

1, 624

1^22

2.7

0.6

14,5

2, 220

2,080

48.0

44.9

1999

5, 905

98

5, 807

5, 309

1, 380

8, 674

193

2, 295

2, 082

49.4

44.8

1, 664

1^09

5.4

1.1

17.7

2, 314

2, 099

48.9

44.4

2000

6, 058

124

5, 934

5, 410

1, 405

8, 850

227

2, 394

2. 102

50.5

44.4

1, 704

1,496

7,7

2.0

21.0

2,416

2, 122

49.9

43.9

2001

6, 180

150

6, 030

5, 515

1,428

9, 150

260

2.516
2, 139

52,1
44.3

1, 762

1, 498

9.2

2.9

24.4

2, 544

2, 162

51.4

43.7

2002

6, 323

177

6, 146

5, 623

6, 478

203

6, 275

5,731

2005

6, 773

256

6^17

5. 899

1,452 1,476 1^25

9^17 10, 011 10. 810

290 320 372

2, 616

2,153

53.1

43,7

1, 802

1,483

10.8

4.1

27.9

2, 648

2,180

52.3
43,0

2,719
2, 166

54.2

43.2

1, 842

1,467

11.9
5.3

31.5

2,756
2, 196

53.2

42.4

2, 896

2,162

56.1

41.9

1,900

1, 418

12.1

7.9

39.0

2,943

2,197

54.8

40,9

2008

7, 242

335

6.907
6, 139

1SW

12, 019

430

3^20
2, 249

61.8

41.8

2,077

1,407

6.9
10.9

51.0

3,382
2, 291

59.9

40.6

2011

7, 661

408

7, 253

6,462

1, 667

13,069

459

3, 850

2,365

68.0

41.8

2,309
1,419

-3.6

11.4

59.3

3, 920

2, 409

65.5

40.2

8, 142

505

7, 637

6, 612

1, 712

14, 995

511

4.365
2, 355

75.4
40.7

2^50

1, 376

-28.6

11.4

61,8

4, 438

2.395

71.6

38.6

2) General Inflation Rate is 3.307n annually

3) 50-year Real Levelized

Utility Cost in mills/kWh =
4) 50-year Real Levelized

41. 79 Total Resource Cost in milk/kWh = 40. 28

Ijh under. high. XLS Financial 9/18/95 7:22 PM



PacifiCorp RAMPF-4 Case # 52

Med Load - Med Gas - Underbuild

with 25% Higher Non-Firm ]Vtarket Prices

Net System Projected Emissions
Annual

Growth

Rate 1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh
MWa

49,944

5,701

49,749

5,679

50, 110

5,720

50,839

5,804

51,945

5,930

52, 787

6,026

53,809

6,143

54,943

6,272

57,049

6^12

60,478

6,904

66,915

7,639

66,625

7,606

w
B

00
(D

S 0.25%

Total Annual Emissions (1000 Tons)

0. 17% C02 51,935 52, 224 52^52 52, 763 53, 491 53, 882 54, 384 54, 917 55,686 57,422 59, 184 53, 670

0.22% NOx 121. 1 122.5 122.7 123.0 123.9 124.0 127.2 127.4 126.7 126.6 127.0 126.4

TSP 10.9 11.0 11.0 11.0 11.1 11.1 11.2 11.2 11.2 11.3 11.3 11.4

Annual S tem Emission Rates P unds/MWh

-1.33% C02 2,080 2, 100 2,089 2,076 2,060 2,041 2, 021 1,999 1,952 1,899 1,769 1,611

-1. 29% NOx 4.85 4. 92 4.90 4.84 4.77 4. 70 4.73 4. 64 4.44 4. 19 3.80 3. 79

-1.26% TSP 0.44 0.44 0.44 0.43 0.43 0.42 0.42 0.41 0.39 0.37 0.34 0.34

Emission Rates as Percent of 1994 Base

C02 100 100.95

NOx . 100 101.52

TSP 100 101.53

100.47 99.81 99.03 98.16 97.20 96.12 93.87 91^1 85.06 77.47

100.93 99.74 98.30 96.86 97.44 95.58 91.57 86.32 78.28 78.20

100.98 99.86 98.41 97.10 95.58 93.87 90.42 85.77 77.92 78.66

20 Year Emissions (1000 Tons)

C02

NOx
TSP

Average Total

55^10 1,106,205

125.6 2^13

11.2 224

Ijh under. high. XLS 11/14/95 6:29 AM
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PadfiCorp RAMFP-4 Case ft 57

Med Load - Med Gas
Test of Transmission Plant Conversion

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWCWiiid Finn

0 OWC Geothermal

W OWC_Cogen I
C OWCCo en 2

OWC Combined C de

OWC Bridger Trans L

OWCHtr/OWCTranL

OWC Simple Cycl^CT
OWCFum Stora e

Tntal

DSM Programs
Utah Wiiid Non-firm

Utah Wind Firm

Utah Geothermal

1996

14.3

1997

15.7

isse

16.1

1999

20.7

2000

21.2

?D01

213

2QQ2

21.3

Zim

21.4

150.4

2005

41.8

82.5

2008

62.5

67,9

2011

58.9

2015

73.2

14.3

13.4 13.9 14.6

20.7

14.7

21.2

15.3

21.3

15.3

21.3

15.1

171.8

15.2

124.3

30.0

130.4

45.4

150,4

209.3

43.2

146,0

1193.

53.8

Total

388.4

0.0

0.0

0.0

150.4

150.4

150.4

0.0

146.0

0.0

0.0

965.6

289.9

0.0

0.0

0,0

H

Utah Cogen 1

U UtahCqgen2
T Utah Combined Cycle

A Utah Gadsby Repowei_
Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23,25/Ton

Utah Coal $27.00/To"

UtahSimpleCycleCI^

Utah Compressed Air
Utah Fum edStora e

Total

DSM Programs
W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Contblned Cycle
M Wyo IGCC Wyodak2_
I Wyo IGCC CT
N Wyo PC Wyodak 2

G Wyo Coal $6. 70/Ton_
W o Sim Ie C cleCT

Total

DSM PrograiTis

T Renewable

0 Cage iierat ion

T Combined Cycle CT

A Coal &: IGCC

L Transmission

Simple Cycle CT
Fum dStara e

Total

36.7

150.4

36.7

150.4

150.4

150.4

1403 157.0 (0.0) 297.3

0.0

0.0

207.4 192.6 400.0

0.0

0.0

13.4

4.5 5.1 5.3

14.7

65

1S.3

6.5

T.53

6.6 6.5

155.5

6.6

187.0

12.9

232.5

19.6

123,0

524.0

77.0

323.4

23.6

84.7

264.0

32.2

5.1

34.7 36.0 41.9

6.5

43.0

6.6

43.2 42.9 43.2

12.9

84.7

19.6

127.5

103, 5 2S7J6

0.0

0.0

200.0

1524.7

122.5

0.0

0,0
84.7

0.0

0.0

264,0

0.0

0.0

471.2

120. 9 150.6

150.4

1403

82.5 255.0

157. 0 (0. 0) 385.5

207.4

800.8

0.0

487.9

682.8

456. 6 664.0

146.0 146.0

0.0

34.7

Annual Summer Peak Capacity (MW)

S Native Load 7^69 7^16

Y Firm Sales 1,785 1,900

S DSM Programs _ (32) (67)
T Total Requirements 9,022 9,149
E

M Existing Generation 9,441 9,983
Finn Purchases 809 758

L Neiv Resources

& Summer Purch $6/Year

R Total Resources 10, 250

Reserves 1^28 1^92

Reserve Margin (RM) (%) 13. 6 17.4

7,457

1.900

(103)
9,254

10,146

658

43.0

7^23 7^60

1375 1^90

(145) (188)
9^53 9,562

7,995

1^95

(231)
9,559

8^07

1,795

(274)
9,726

333.9

8, 413

1,795

(317)
9,891

324,2 382.5

123.0

836.8

77.0

830^

200.0

29B1.5

SJSQ7 9^73

1,485 1,177

(402) (529)

9,890 10,021

10.170 10,185 10^01 10^08 10^08 10,123 10,014
638 632 607 600 579 424 424

291 530 785

10,034 10,782

1,102 927

(650) (801)

10,486 10,9M

9^69 9, 696

374 341

1^01 2,181

10.741 10,804 10^08 10,617 10^08 10,896 11^)78 11,077 11^23 11,744 12,218

1^50

16.7

1.455

15.6

1, 255

13.1

1^49

13.1

1, 168

12.0

1,187

12.0

1,187

12.0

1,203

12.0

1^58

12.0

1310

12.0

Ijh lran.upfale.XLS
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PacifiCorp RAMPP-4 Case # 57

Med Load - Med Gas
Test of Transmission Plant Conversion

Incremental Winter Capacity (MW) of Resource Additions

DSMFro rams

OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

OWCCogenl

1996

18,4

1997

21.8

1228 1999

22.9 27.0

2000 2001,

27.8 28.3

2002

28.1

2QQ2 2QQS 2008

28.5 55.6 82,3

2BU 2215

75.7 92.7

160.0
C OWC Cogen 2 87,7 72.3

OWC Combined C de

OWC Bridger Trans L
OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Programs

Utah Wind Non-firm

Utah Wind Firm

Utah Geo thermal

Utah Cogen 1

U Utali Cogen 2

T Utah Combined_CycIe
A Utah Gadsby Repower

Utah IGCC Hunter 4H

Total

509,1

0.0

0.0

0.0

160,0

160.0

160.0

18.4

15.7

21.8

16.6

22.9

17.7

27.0

17.8

27.8

18.4

28.3

18.2

28.1

18.0

188.5

18.1

143.3

35.4

156.3 175.0

154.6 .

53.4

39.0

160.0

(0.1)

146,0

235.7 238.7

49. 8 61.5

Utah IGCC CT

Utah PC Hunter 4

Utah Coal 323. 25/Ton

160.0

207. 4 192.6

Utah Coal $27. 00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pum edStora e

Total

DSM Prog rains
W Wy« Wind Non-firm

Y Wyo Wind Firm
0 WyoCombuied Cycle
M Wyo 1GCC Wyodak 2
I WyoIGCCCT
N WyoPCWyodak2_
G Wyo Coal $6. 70/Ton

W o Sim Ie C cleCT

Total

15.7

4.0

16.6

4.7

17.7

4.9

17.8

5.5

18.4

5.6 5.6

18.0

5.6

174.4

5.6

210.4

11.1

252.3

16.7

123.0

540.2

15.8

77.0

331.1

19.7

0.0

146.0

0.0

0.0

1135.1

340.6

0.0

0.0

C.D

39.0

160.0

160.0

331.2

0.0

0.0

400.0

0.0

0.0

0.0

0.0

200.0

1630.8

104.8

0.0

90.1

264.0

DSM Programs
T Renewable

0 Cogeneratipn
T Cainbined Cycle CT
A Coal & IGCC

L Transmission

Simple_CYde CT
Pum ect Stora e

Total

4.0

38.1 43.1 45.5 50.3

5.6

51.8 52.1 51.7

5.6

52.2 102.1

16.7

152.4

105,9

141.3 173.9

160,0 87.7 271.3

156. 3 175. 0 (0. 1)

45.5 50.3

Annual Winter Peak Capacity (MW)
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation

Firm Purchases

L New Resources

& SumiTier Purch $6/Year

R Total Resources

Reserves

Reserve Margin (KM) W

7^69 7,631

1,463 1,463

(38) (81)
8, 994 9,013

9385

963

10,025

825

7,736 7^94 8, 085 8^79

1,463 1^63 1^313 . 1^13
(127) (177) (229) 281)

9,072 9, 080 9, 169 9^11

10, 190 10, 217 10, 227 10^44

830 824 799 774

423.6

8,478 8,694 9,104 9,732

1^13 1^13 995 737

333 (385) 487) (639)

9, 458 9, 622 9, 612 9, 830

10^51 10^55 10,161 10/147

769 761 319 269

316 579 850

410.1

207.4

123.0

881.8

456.6

146.0

c.o

90,1

0.0

0.0

264.0

0.0

0.0

458.9

954.5

0.0

519.0

741.3

664.0

77.0

853.5

146.0

0.0

200.0

3224.8

10^44 11,085

612 437

(781) (955)

10,175 10,568

9^93 9,721

269 269

1^91 2,270

10,348 10,850 11,020 11,041 11,026 11,018 11^)20 11,332 11,059 11,166 11,753 1Z260-

1^54

15.1

1,837

20.4

1,948

21.5

1,961

21.6

1^57

20.3

1,707

183

1^62

16.5

1,710

us

1,447

15.1

1^37

13.6

1^77

15.5

1,693

16.0

Page 182
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FaciHCorp RAMPF-4
Case ff 57

Med Load - Med Gas
Test of Transmission Plant Conversion

Cumulative Annual Energy (MWa)

1996

DSM Pcograms_ _____9. 3^
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWCCogenl

1997

19.3

J99S

29.7

J222

42.4

2QQQ

55.4

2301

68.6

Z(ffl2 2QS2

81.7 94.9

2005 2i20S

120.7 159.3

2011

195.6

Z815

240.7

148,9

C OWCC en2

OWC Combined C de

OWC Bridger Trans L

OWCHtr/OWCTranL

OWC Sim teC de CT

OWC Pump Storage
Total

DSM Programs
Utah Wind Noii-firm

Utah Wind Firm

Utah Geothermal

UtnhCoeenl

U Utah Cogen 2

T Utah Combined Cyclf

148.9

81.6

148.9

148.9

9.8

19.3

19.9

29.7

30.6

42.4

41,3

55.4

52.4

68.6 81.7 243.8 351.3 457.1

63, 5 74. 5 85.5 107. 2 140.3

148. 9 148.9

148.9 148.9

132.2 148.9

128.0

625.6 815.3

-171.8 211.2

36.3

145.6

UtahCadsby Repower

Utah IGCC Hunter 4

Utah IGCC CT

UtahFCHLii-tter4

Utah Coal $23,25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycled

Utah Compressed Air
Utah Pumped Storage

Total 9.S

DSM Programs _3.3
WyaWiiid Non-firm
WypWind^Ficm
Wyo Cpmbiiied Cycje_
Wyo IGCC WyodaK 2_
WyoIGCCCT
WyoPCWyod_ak2
Wyo Coal S6.70/Ton
Wyo Simple Cycle CT_

Total

114.2 232.5 232.6

36.3

143.3

94.4

228.0

3G.3

139.1

89.0

213.2

190.0 366.6

19.9

73

30.6

11.5

41.3

16.2

52. 4 G3. 5 74. 5 199. 7 339. 7 554.8

20. 9 25. 7 30. 4 35. 1 44. 5 58.7

20.7 33.2

684. 5 1, 0885

72.4 89.6

53,8 52.3

241.9

DSM Programs
T Renewable

0 Cogeiwration

T Combined Cycle CT
A Coal&IGCC

L Transmission

Simple Cycle CT
Pum dStora e

Total

S Native Load

3,3

22.4

7.3

46,5

11.5

71.8

16^

99.9

20.9

128.7

25.7

157.7

30.4

186.6

35.1

215.5

143.9

114.2

44.5

272.5

230.6

232.5

58.7

358.3

479.7

232.6

126.2 383.8

439.9 541.4

Y PumpStorage/PeakRetum
S Firm Sales

T Nou-Finn Sales

E DSM Programs

M TotalRequirements

Existing Generalion
L Finn Purchases

& Nun-Finn Purchases

R New Resources

Total Resources

22.4

5,414.1

310.6

1,605.8

503.9

(22.4)
7^12.1

7,161.1

557.0

94,0

46.5 71.8 99.9 128.7 157.7 1B6.6 478.7 735.5 1,070.6

5.416.9 5,484. 3 5^95-; 5,747. 9 5,870. 1 6,012. 8 6,168.4 6^62, 6 6,932.0
313. 1 309. 8 307-; 307. 0 307. 0 307. 0 307.0 305. D 305.0

1,622.6 1^72.2 1^33.6 1314.6 1,489.9 1,489.9 1,454.7 1,265.5 1,092.9
7553 791. 0 754A 710. 0 689^ 6075 749.0 8S9. 6 8863

(4t. S) (71. 8) (W.9| (128.7) (157. 7) (186. 5) (215. 5) (272. 5) (3583)
8.068.4 8.085. 4 8,WOS 8,150. 7 8,198. 4 8^30. 6 8,463.6 8,650. 3 8^57.9

7,515.6 7^76.0 7,601.8 7,656.0 7fffi& 7,715.3 7,745.5 7,785,2 7,739.1
472.9 464.7 454. 1 4455 442.3 439.1 399.5 381.7

36.5 243 40.7 60.1 73.1 15A 2. 6^ 24.7
463. 0 7123

503.7

39.1
263.2

7,812.1 8.058.4 8,085.4 8,090^ 8,150.7 8,198.4 8^30.6 8,4635 8,650.3 8,857.9

477. 4 473.2

508. 4 503J

190,0 6085

128.0

20.7 33.2

1,636.4 2,267.6

7,350. 6 7^32.2

331. 6 347.6

1, 037:1 828.4

959. 1 1,143.6

(439.9) (541.4)
9^38, 6 9^103

7,640.7 7,473.3

378. 6 358.5

22.7 32.3

1,196. 5 1,746.2

9,238,6 9^0.3

l;h lran. aprale. XLS
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FadfiCorp RAMPP-4
Case # 57

hd
B
m
fD

00
4^

50-year
NFV

at 8.6%

(SMI

50-year
Annual

Growth

Rate

cu

0. 51

Med Load - Med Gas
Test of Transmission Plant Conversion

Financial Model Output for 1996-2015 (including end effects to 2045)

41,877 3.16
-0. 13

2.65

-0. 63

42,426 3.16
-0.14

2.49

-0. 79

Notes:

1) SM = millions of dollars

l|h Iran.uprale.XLS Financial

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Eleclric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWh
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8, 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real

Cost in mills/kWh

2) General Inflation Rate is 3. 30% annually

12Wl92Z12S8l2922i)OB2B012002200a2 no52!!!!82!!U2015

5,724 5,727 5,794 5,905 6,058 6, 180 6,323 6,478 6,773 7,242 7,661 8. 142
22 «7 72 I0» 129 158 187 217 275 362 4<4 552

5.702 5.680 5.722 5,805 5,929 6,022 6, 135 6, 262 6,498 6.880 7,217 7^91
5. 153 5. 160 5.219 5,307 5,406 5^08 5.613 5,719 5.882 6,114 6,430 6^70

1,326 1,339 1,357 1.380 1.405 1,428 1,452 1.476 1^25 1^99 1.667 1,712

8,084 8.286 8,475 8,685 8,877 9,251 9,699 10.022 10,607 11,804 13,733 16^50

S2 1°5 160 203 245 285 323 359 424 498 539 599

2,211 2, 197 2,237 2,327 2,424 2^47 2,640 2,678 2,913 3,331 3,825 4.376
2.211 2, 127 2.096 2,111 2, 129 2,165 2. 173 2,134 2,175 2.256 2.351 2f6l

49. 0 48. 6 48. 9 50. 1 51. 2 52. 8 53.7 53.5 56.5 62.2 67.9 76.0
49. 0 47. 1 45. 9. 45. 4 45. 0 44. 9 44. 2 42. 6 42. 2 42. 1 41. 7 41.0

1, 667 1, 641 1,648 1,687 1,725 1, 783 1,818 1,814 1,910 2,083 2,294 2^56
1,667 1^88 1^44 1^30 1^15 1,516 1,497 1,445 1,426 1.411 1,410 1.379

0.6

0.1

4.3

1.5

0.2

9.1

2.5

0,5

14.2

5.8

1.1

18.0

9.0

2.1

22.0

11.8

3.3

26.1

14.4

4.9

30.4

16.7 19.3
6, 6 10.6

34. 7 43.9

18.1 12.5
16.7 21.4

58.6 70.0

-5.0
23.0

75.7

2,216 2,207 2.251 2.346 2,448 2,576 2,675 2,719 2,967 3,406 3,917 4.474
2.216 2. 136 2,110 2, 128 2, 150 2. 190 2,202 2, 167 2.215 2,307 2.407 2.414

48.9 48.4 48.6 49.6 50.6 52.0 52.8
48. 9 46. 9 45. 6 45. 0 44. 4 44. 2 43.5

52.5 55.2
41.8 41.2

60. 3 65. 4 72.2

40.9 40.2 39.0

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in mills/kWh = 42.12 Total Resource Cost in mills/kWh = 40. 53
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PacifiCorp RAMPP-4 Case* 57

Annual

Growth

Rate

Med Load - Med Gas

Test of Transmission Plant Conversion

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh

MWa

49, 953

5,702

49,761

5,680

50, 126

5,722

50,829

5,802

51,913

5,926

52, 729

6,019

53,727

6,133

54,836

6,260

56^98

6,495

60^57

6,879

66, 912

7,638

66,454

7^86

w
»

(TO
fD

0.07%

0.10%
00
f 0.41%

-1.42%

-1.40%
-1.09%

Total Annual Emissions (1000 Tonsl
C02 51,939 51,940 52,099 52,548 53,260 53,694 54,188 54,582 55,437
NQx 121.1 121.5 121.9 122.4 123.2 123.5 126.6 126.2 125.9
TSF 10.9 10.9 10.9 11.0 11.0 11.1 11.1 11.2 11.2

nnual S stem Emission Rates Pounds/MWh

C02 2,080 2,088 2,079 2,068 2,052 2,037 2,017 1,991 1,949
NOx 4.85 4.88 4.86 4.81 4.75 4.68 4.71 4.60 4.43
TSP 0.44 0.44 0.44 0.43 0.43 0.42 0.41 0.41 0.39

57, 193

126.1

11.3

1,898

4.19

0.37

59,949

130.2

11.4

1,792

3.89

0.34

52,663

123.4

11.7

1,585

3.71

0.35

Emission Rates as Percent o 1994 Base

C02 100 100.39

NOx 100 100.71

TSF 100 100.54

99. 96 99. 43 98.67 97. 94 97. 00 95. 73 93. 71 91.29 86. 17 76. 22

100. 29 99. 28 97. 86 96. 60 97. 16 94. 92 91. 27 86.30 80.25 76. 57

100. 19 99. 29 97. 85 96. 74 95. 29 93. 53 90.43 85.84 78.51 81.27

20 Year Emissions (1000 Tonsl

C02

NOx

TSP

kveraee Total

55,160 1,103, 193

125.3 2,507

11.2 225

Ijh tran.uprate.XLS
11/14/95 8:30 AM
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PacifiCorp RAMPP-4 Case # 58

Med Load - Med Gas

with Added Transmission Bridget to OWC

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs

1996

13.8

1997

15.3

issa

15.9

JSSi

16.4

zrn

16.8

20C1

17.0

2002

17.0

2003

17.1

20C5 20QS

33.5 49.6

2011

46.2

2Q15 Tota;

56.5

OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermat

W OWCCogenl
C OWCCogen 2

OWC Combined C c!e

°.w? BL;4se-£^^-L-
OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Frog rams
Utah Wind Non-firm

Utah Wind Firm

U tit h Ceothermal

Utah Cogen 1

U Utah Cogen 2
T U tail Combined Cycle

A Utah Gadsby Repower
H Utah IGCC Hur. ter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coai $23. 25/Ton

UtnhCoai$27.00/Ton

UtnhSimpje^Cycle CT
Utah CoiT. pressed Air
Utah Pum ed Stora e

Total

150.4 150.4

16. 7 192.6 598. 4 433,1

11.4 12.5 14.3 14.5 14.5 14.3

167.5

14.4

200.6

28,4

241.2

43.0 40.8 51.0

315.1

0.0

0.0

0.0

300.8

1240.8

0.0

0.0

0.0

0.0

0.0

1856.7

273.5

0,0

0.0

0.0

13.5

46. 2 83.5

168.0 40.3

138.8 126.3

DSM Programs

W Wyu Wind Non-firm

Y Wyo Wind Firm

0 Wyo Combinecl^ycle
M Wyo IGCC Wyodak 2^
[ WyoIGCCCT

4.5 5.2 5.2 5.3 5.3 5.3

162.4

53

114.9

10.4

126.5

15.9 15.0

0.0

394,8

0.0

221.8

0.0

0,0

0.0

0.0

0.0

0.0

0.0

0.0

890.1

100.6

0.0

0.0
0.0

0.0

0.0

WyuFCWyodflk^
W'yoCpal^ S6.70/TUR
WvoSim Ie C cleCT

Total 4.5

DSM Programs
T Reiiewable

0 Co iiene ration

T Conibined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Fum ed Star?, e

Total

297

4.5

323

5J 5.3 5.3

35.4 36.0 36. 6 36.8 36.6 . 36.8

15.9

72,3 108,5

15.0

0.0

0.0

0.0

18.7 100.6

13.5 168.0

150.4 213.3 276.1

40.3

737.2

29.7

Annual Summer Peak Caoacihr (MW)

5 Native Load 7^69 7^16 7,457 7^23 7^60 7,995

Y Firm Sales 1^85 1,900 1,900 1^75 1^90 1^95
S DSM Programs (30) (62) (97) (133) (170) (207)
T Total Requirements 9, 024 9, 154 9, 260 9^65 9, 580 9, 583

8,207

1, 795

(243)
9,759

M Existing Generation 9,441 9,983 10,146 10,170 10,185 10^01 10^08
Finn Purchases 809 758 658 638 632 607 600

L New Resources 14

& SammerPLirchIfi/Year 109

R Total Resources

Reserves 1, 226 1387 1^44 1,443 1^37 1^25

Reserve Margin (RM) {%) 13.6 173 16.7 15.4 12.9 12^

8,413

1,795

(280)

9,928

10^07

579

332

384.6

8^07 9^73

1,48S 1,177

(353) (461)

9,940 10,089

10,122 10,013

424 424

586 862

126.2 689.2

0.0

559. 4 1936.4

221.8

0.0

0.0

0.0

0.0

685,6 2847.4

10,034 10,782

1,102 927

(563) (689)

10,573 11,020

9^68 9^43

374 341

1,599 2, 158

10,250 10,741 10,804 10,808 10,817 10,808 10,930 11,118 1U32 11,299 11,841 12,343

1,172

12.0

1.191

12.0

1,192

12.0

1^210

12.0

1,268

12.0

l,?23

12.0
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PaciGCoip RAMPF-4 Case # 58

Med Load - Med Gas

with Added Transmission Bridget to OWC

H

Incremental Winter Capacity (MW) of Resource Additions

P^^ Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

w pvy^ss^111-
C OWC Co en 2

OWC Combined C de

ow-?-?-[:i^8e.l^rl?^ L
OWC Htr/OWC Tran L

OWC Simple Cycle CT
OWCPum Stora e

Total

1996

17.2

1997

21.1

1S2S 1999

22.3 23,3

2000

24.1

2001

24.5

2002

24.5

2003

24.9

2SD5

48.7

2008

71,9

2011

65,7

2C15 lalal

79.5

160. 0 160.0

17.8 204.9 636.6 460.7

DSM Programs
Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogent
U UtahCogen 2
T Utah Combined C de

A Utah Gadsby Repower

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal $27. 00/Ton

Utah Simple C de CT

Utah Compressed Air
Utah Pum ed Stora e

Total

17.2

13.8

21.1

15.3

22.3

17.4

23.3

17.5

24.1

17.7

24.5

17.5

24.5

17.3

184.9

17.3

226.5

34.1

276.8

51.3 59.1

447.7

0.0

0.0

0.0

320.0

1320.0

0.0

0.0

0.0

0.0

0.0

2087.7

326.0

0.0

49.1 88,9

15.0 187. 2 45.0

147.6 134.4

0.0

0.0

0,0

420.0

DSM Programs
W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combined C^c^
M WyoIGCCWyodak2
I Wyo IGCC CT
N Wyo PC Wyodak 2
G Wyn Coal $6.70/Ton

W o Sim Ie C cleCT

Total

DSM Programs
T Renewable

0 Cogeiu* ration

T CoinbinedCycle CT
A Co.il&IGCC

L Transmission

Simple Cycle CT
Pum ed Stora e

Total

13.8

4.0 4.1

17.4

4.8

17.5

4.7

17.7

4,9

17.5

4.9

32.3

4,9

204.5

4.9

128.2

9.7

1W2

14,6 13.7 16,9

40.5 44. 5 45. 5 46.7 46. 9 46.7 92. 5 137.8 127.1 155.5

160.0 226.9 293,8

15.0 187,2

784.2 595.1

45.0

35.0 40.5 45.5 46.7 61.7 394.3 364.4 431.6

0.0

247.2

0,0

0.0

0.0

0.0

0.0

0.0

0,0

0.0

W33.

92.1

0.0

0.0
0.0

0.0

O.G

0.0

0.0

0.0

92.1

8G5.8

0.0

2060.0

247.2

0,0

0.0

0.0

0.0

3173.0

Annual Winter Peak Capacih^ (MW1

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Exi5ting Generation
Firm Purchases

L Nc'w Rfsciurces

& Summer Purch $6/Year

R Tot. il Resources

Reserves

Reserve Margin (KM) {%)

7^69 7^31

1,463 1,463

(35) (76)
8,997 9,019

9^65 10,025

825963

7,736

1,463

(120)
9,079

10,190

830

7^94

1^63

(166)
9,092

10^17

824

8,085

1JI3
(212)

9,186

10^227

799

8^79

1^13

(259)
9,333

10,244

774

8,478

1^13

(306)
9,485

10^51

769

15

8^94

1^13
(353)

9,654

10^54

761

362

9,104 9,732

995 737

(445) (583)

9,654 9,886

10,161 10,046

319 269

634 928

10^44 11/)85

612 437

(710) (866)
10^46 10,656

9^92

269

9^68

269

1,712 2,307

10,348 10,850 11,020 11,041 11,026 11,018 11,035 11,378 11,114 11,243 11,873 12,445

1J51
15.0

1^32

20.3

1,941

21.4

1,950

21.4

1,840

20.0

1,685

18.0

1349

16.3

1,724

17.9

1,461

15.1

1^57

13.7

1,628

15.9

1,788

16.8

l)h tian. biidgei. XLS
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FacifiCorp RAMPP-4 Case* 58

Med Load - Med Gas

with Added Transmission Bridger to OWC

Cumulative Annual Energy (MWa)

DSM Frog rams
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal
W pWCCggenl^
C OWCCoeen2

OWC Combined Cycle
OWC Bridger Trans L
OWCHtr/OWCTranL

OWC Simple Cycle CT

pWCFump_Stora e
Total

DSM Programs
Utah Wind Non-firm

Utnh Wind Firm

UtahGeothermat

Utah Cogent
U Utaii Cogen 2
T 'Utal'i Cqmbinec^Cycle
A Utali Gadsbv Re ower

H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

133&

8.7

1997

ws

1223

28.6

1999

39.1

2aaa

49.9

2001

60.9

2002

71.9

2003

83.0

2SB5 20B

104. 7 137.1

2S1U 2015

167.4 204.5

148.9 297.9

16.5

297.9

207.2

297.9 297.9

766.3 1,094.9

8.1 16.9 37.7 48.3 5SS 100.3 131.7

1^31.6 1,597^

161.5 199.0

13.1 162,8

45.7

196.2

128.4 265.8 373.0

157.7 114.2

Utah Cool $27. 00/Ton

Utah Simple Cycle CT

Ulali Compressed Air

U [all Pumped Storage
Total

DSM Frograirs

W Wy« Wind Non-firm

Y Wyo Wind Firm
0 Wyo Combined Cycle
M

I

N

G

3.3 6.7 107 14.8 23.0 27.1 31.2 39.3 51.6

58S.O 686.2

63.3 78.0

WyoIGCCWyoct_ak2_
Wyu IGCC CT
Wyi > PC Wyodak 2

Wyo Coal 56.70/Ton
Wyo Simple Cycle CT^

Total 3.3

DSM Prugrains 20,2
T RL'newablc

0 Cogt'ne ration

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Puin dStora e

Total 202

S Native Load 5,414.1

Y 1'uinp Storage/Feak Rehun 310.6

42.1

10,7

66.6 91.6 117.1

23.0

142.7 166.2

13.1

31.2

1935

148.9

162J8

39.3

244.3

51.6

320.4

63.3

392.2

78.0

481.4

360.1

196.2

633.5

199.2

1^30. 0 1,765.7

157. 7 114^

Finn Sales

Non-Finn Sales

E DSM Programs

M Total Requirements

Existing Generation
L Finn Purchases

& Non-Firm Purchases

R New Resources

Toial Resources

1,605.8

542.4

(20.2)
7,852.8

7,201.9

557.0

93.8

42.1

5, 416.9

310.2

1,622.6

8003

42.1

8,107.9

7^655

503.7

38.7

66.6 91.6 117. 1 142.7 181.3 505.G 800. 6 1,153. 0 1^79. 9 2,361.4

5,484. 3 5^95. 2 5, 747.9

309. 4 307^ 307.0

1^72. 2 1^33. 6 1^14.6

836.4 815.7 737.8

66. 6) 91.6 117.1

8,135. 6 8160. 0 8,190.2

7,632. 5 7,656.4 7,705.6

472.9 464.7 454.1

30.2 39.0 30.6

7,852.8 8,107.9 8,135.6 8,160.1 8,190.2

5^70. 1 6/112.8

307. 0 307.0

1,489. 9 1,489.9

707. 1 635.7

142. 6 168.2

8,231. 4 8^77.2

7,737. 7 7,755.2

445.5 442.3

48^ 66.7

13.1

8,231.4 8^77.2

6,168.4 6,462. 6 6,932.0

307. 0 305. 0 305.0

1,454.7 1^65. 5 1,092.9

822, 4 954. 0 962.0

193, 8 244J (320. 4)

8^58. 7 8,742. 8 8,971.3

7,789. 1 7,787, 0 7,748.4

439. 1 399. 5 381.7

18.7 8.8

311.8 556.3 832.6

8^58, 7 8,742^ 8,971.5

7 0. 6 7^32^

305. 0 305D

1^)37. 1 828.4

1,147. 6 1^44.1

(392. 2 481.4

944S. 1 9,7283

7^81. 8 7,489A

378. 6 358,5

1,487. 7 1,880.0

9,448. 1 9,728.2

Ijh Iranbndger. XLS Page 189
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PacifiCorp RAMPP-4

50-year

NFV

at 8.6%

BMI

50-year

Annual

Growth

Rate

cu

Med Load - Med Gas

with Added Transmission Bridger to OWC

Financial Model Output for 1996-2015 (including end effects to 2045)

Case # 58

System Load (MWa)
Conservation (MWa)

TS26 1997 1328 1999 2fiQfl 2001 2332 2003 2335 2008 2011 2011

5.724 5727 5,794 5,905 6,058 6, 180 6,323 6,478 6,773 7,242 7,661 8,142

20 42 66 91 117 142 168 194 245 322 393 487

w
(U

(TO
fO

^£>
0

0. 52

43,039 3.29
-0.01

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Elech-ic Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Mominal Operating Revenues ($M)
Real

5.704 5.685 5,728 5,814 5,941 6,038 6,155 6,285 6^28 6,920 7^268 7,655

5,155 5,164 5,224 5.315 5,417 5,523 5,631 5.740 5,909 6.151 6,476 6,629

1.326 1.339 1.357 1,380 1,405 1,428 1,452 1,476 1^25 1^99 1.667 1,712

8.048 8.327 8,5S2 8,995 9,187 9^78 10,041 10,391 10,999 11,980 13,617 15, 486

45 92 144 180 214 246 277 305 356 412 440 485

2.211 2,194 2,247 2,353 2,480 2,603 2,692 2,717 2.992 3,423 3,941 4^82
2.211 2. 124 2,105 2, 134 2, 178 2,213 2,216 2, 165 2,234 2,318 2,422 2,472

2. 75

-0. 53

43,469 3.29
-0.01

Nominal

Real

Cost in mills/kWh

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8, 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

49.0

49.0

0.8

0.1

3,9

48.5
47.0

1.7

0.3

8.1

49.1

46.0

50.5

45.8

52.3

45.9

53.8

45.7

54.6
44.9

54.0

43.1

57.8
43.2

63.5

43.0

27

0.6

13.1

5.0

1.1

16.2

7,2

1.9

19.4

9.1

2.8

22.8

10.7

4.0

26.2

11.9
5.2

29.7

12.2

7.8

37.1

7.1

10.8

48.9

69.5

42.7

-3.3

11.4

57.6

78.9

42.6

1,667 1.638 1.655 1,705 1,765 1.822 1,854 1,841 1,963 2,140 2,364 2,677
1,667 1586 1^51 1,547 1^50 1^49 1^26 1.466 1,465 1,450 1.452 1,444

-28.3

11.4

60.6

2.215 2.202 2,260 2,370 2,501 2,628 2,722 2,752 3,037 3,482 4,010 4,654
2,215 2,132 2,118 2,150 2,196 2,234 2,240 2,193 2^267 2,359 2,464 2^11

2. 62

-0. 66

Notes:

1) SM = millions of dollars

Nominal

Real

Cost in mills/kWh

2) General Inflation Rate is 3. 30% annually

48.9 48.3 48.8 50. 1 51.7

48. 9 46. 8 45. 8 45, 5 45.4

3) 50-year Real Levelized

53.1 53.7 53. 1 56.5 61.7 67.0 75.1
45. 1 44. 2 42. 3 42. 2 41. 8 41. 2 40.5

4) 50-year Real Levelized

Utility Cost in milIs/kWh - 43. 03 Total Resource Cost in milIs/kWh = 41.52

l|h tran. bridger. XLS Financial
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PacifiCorp RAMPP-4 Case # 58

Annual

Growth

Rate

Med Load - Med Gas

with Added Transmission Bridger to OWC

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh

MWa

49,972

5,705

49, 801

5,685

50, 169

5,727

50,902

5,811

52,016

5,938

52,861

6,034

53,888

6, 152

55,027

6,282

57, 144

6^23

60^90

6,917

67, 064

7,656

66,752

7,620

hd
& 0. 11%

0. 17%
2 0.20%

Total Annual Emissions (1000 Tons)

C02 52, 194 52, 258 52, 452 52, 911 53, 602 54, 024 54, 464 54, 795 55,725 57^11 59, 189 53, 321

NOx 122.0 122.5 123.0 123.5 124.2 124.4 127. 3 126.6 126.6 126.7 126.8 126.1

TSP 11.0 11.0 11.0 11.1 11.2 11.2 11.2 11.2 11.2 11.3 11.3 11.4

Annual stem Emission Rates Pounds/MWh

-1.40% C02 2,089 2,099 2,091 2,079 2,061 2,044 2,021 1,992 1,950 1,898 1,765 1,598

-1.34% NOx 4.88 4.92 4.90 4.85 4.78 4.71 4.72 4.60 4.43 4.18 3.78 3.78

-1.31% TSP 0.44 0.44 0.44 0.44 0.43 0.42 0.42 0.41 0.39 0.37 034 0.34

Emission Rates as Percent of 1994 Base

C02 100 100.47 100. 10 99.52 98.66 97.85 96.77 95.34 93.37 90.88 8450 76.48

NOx 100 100.82 100.48 99.40 97.84 96,45 96.77 94.28 90.77 85.71 77.48 77.38

TSP 100 100.69 100.44 99.46 97.86 96.61 94.93 92.96 89.72 85.05 77.06 77.80

20 Year Emissions (1000 Tons)

C02

NOx
TSP

Lveraee Total

55,320 1,106,409

125.6 2,513

11.2 225
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PacifiCorp RAMFP-4 Case # 59

Med Load - Med Gas

with Added Transmission Utah to OWC

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWCCogenl
C OWCCgE;w2

OWC Combined C de

OWC Brid er Trans L

OWCHtr/OWCTranL

OWC Sun Ie C de CT

OWCPum Stora e

Total

DSM Programs

1996

14.1

1997

15.4

1998

16.1

1999

16.4

2000

16.8

2001

17.1

2Q02

16.9

2003

17.1

2005

33.4

150.4 150.4

62.6

2008

49.6

276.3

2011

46.1

2015

56S

517. 7 384.2

Total

315.5

0.0

0.0

0.0

300.8

1240.8

0.0

0.0

14.1

11.4 12.5

16.1

14.3

16.4

14.4

16.8

14.5

17.1

14.5

16.9

14.3

167.5

14.4

246.4

28.4

325.9

43.3

563.8

40.8

440.7

51.0

Utah Wind Noit-finn

Utah Wind Firm

Utah Geothermal

Ufali Cogen 1

U Utali Cogen 2
T Ut-ih Combined Cycl^
A UtahG<idsbyRepowe[_
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal 327. 00/Ton

Utah Sim Ie C deCT

Utah Compressed Air

Utah Pum ed Stora e

Total

13.4 163.0 40.7

0.0

0.0

0.0

1857.1

273^

0.0

0.0

0.0

0.0

394,8

0,0

222.1

0.0

0.0

DSM Frog rains

W Wyo Wind Non-firm

Y -WY?_1^i^_^5L
^ Wyo Combir.ed Cyc;e
M Wyo_IGCCWYpdak_2_
1 Wyo IGCC CT
N WyoPCWyoc1ak_2
G Wyo Coal $6.7q/Ton_

W oSim leC cieCT

Total

11.4

4,5

12.5

45

14.3

4.6

14.4

5.2

14.5

5.3

14.5

53

27.7

5.3

182.4

53

69.1

10.4

43.0

15.9

260,3

15.0

0.0

0.0

0.0

0.0

0.0

0.0

890.4

18.7 100.0

0.0

0.0

4,5 4.5 4.6 5.2 5.3 5.3 5.3 5.3

0.0

0.0

0.0

0.0

0.0

0,0

100.0

30,0 32.4DSM Programs
T Renewable

0 Cage ne rat ion

T Combined Cycle CT
A Coal & IGCC

t- Traiismisslon

SimpleCycleCT
Pum d Stor? e

Total

Annual Summer Peak Caoacih' (MW1

35.0 36.6 36.9 36.5 36.8 72.2 108.5

S Native Load 7^69 7^16

Y Firm Sales 1,785 1,900

S DSM Programs (30) (62)

T Total Requirements 9,024 9,154
E

M Existing Generation 9,441 9,983
Firm Purchases 809 758

L New Resaurces

& Summer Purcli $6/Year

R Tutdt Resuiirces

Reserves 1^26 1^87

Reserve Margin (RM}[%) 13. 6 173

13.4

7, 457

1,900

(97)
9^60

10, 146

658

7^23

1^75

(133)
9^G5

10, 170

638

7^60

1^90

(170)
9,580

10, 185

632

7,995

1,795

(207)
9,583

10, 201

607

10,250 10,741 10,804 10^08 10,617 10,808

1344

16.7

1,443

15.4

1,237

12,9

1, 225

12.8

8^07

1,795

(243)
9,759

10^08

600

13

109

10,930

1,171

12.0

150.4

168.0

8,413

1,795

(280)

9,928

10^07

579

332

1,190

12A

213.0 2763

8, 807

1,485

(352)
9,940

10,123

424

586

9^73

1,177

(461)
10,089

10,014

424

862

101.9 126.2 689.0

0.0

737. 2 559. 5 1936.4

222.1

0.0

0.0

0,0

0.0

839.1 685.7 2847.5

10,034 10,782

1,102 927

(563) (689)
10,573 11,020

9^69 9^44

374 341

1^99 2,159

11,118 11,132 11^99 11,842 12,343

1,192

12.0

1^10

12.0

1,268

12.0

1^23

12.0
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PacifiCorp RAMPP-4 Case (» 59

Med Load - Med Gas

with Added Transinission Utah to OWC

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWC Cogen 1
C OWC Cogen 2

OWC Combined C de

o^v(^-?.I:^.S^L?ral'ls L
OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWC Pum Stora e

Total

DSM Frograins
Utali Wind Non-firm

UtahWhid Firm

UtnhCeothermal

U tail Cogen I

U Utali Cogen 2

T Utflli Combined Cycle
A Utflli Gadsby Repower
H Utah IGCC Hunter 4

Utnh IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT

U tail Compressed A ir^
Utah Piim ed Stora e

Total

DSM Programs

W Wyo Wind Non-firin

Y Wyo Wind Finn

0 Wyo Combined Cycle
M Wyo IGCC WYodak2
I Wyo IGCC CT

N Wyo PC Wyudak 2
C Wyo Coal $6,70/To«

W o Sim Ie C cleCT

Total

Incremental Winter Capacity (MW) of Resource Additions

1996 1997 1998 1999 2000 2001 2QQ2 2003 2QQ5 2QBS

18.0 21.3 22. 6 23.3 24. 2 24. 4 24. 5 24. 9 48.6 71.8

2011

65.5

2015 Total

79.2 448.3

0.0

0.0

0.0

160.0 160.0

66.6 293.9 550.7 408.8

18.0

13.8

21.3

15.3

22.6

17.4

23.3

17.5

24.2

17.7

24.4

17.5

24.5 184.9

17.3 17.3

275.2

34.1

365.7

51.3 47.7 59.1

186.4

320.0

1320.0

0.0

0.0

0.0

0.0

0.0

2088.3

326.0

0.0

0.0

0.0

0.0

420.0

0.0

15.0 187.2 45.3

13.8

4.0

15.3

4.1

17.4

4.1

17.5

4.8

17.7

4.9

17.5

4.9

32.3

4.9

204.5

4.9

79.4

9.7

51.3

14.6 13.7 16.9

247.5

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

993.5

91.5

0.0

0.0

0.0

40.7D5M Programs
T Renewable

0 Cogeneration

T Cnmbined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Fum ed Stora e

Total

Annual Winter Peak Capacity (MW)

44.1 45.6 46. 8 46.8 46.7

4.9

47.1

13.7

92. 4 137.7 155.2

0.0

0.0

0.0

0.0

0.0

91.5

865.6

46.8 46.8

160. 0 226. 6 293.9

15.0 187. 2 45.3

61.7 394.3 364.3 431.6

784. 3 595.2

s

Y

s

T

E

M

L

£i

R Total Resources

Reserves

Reserve Margin (RM) ("/")

Native Load

Firm Sales

DSM Programs

Total RequiremenLs

Existing Generation
Firm Purchases

New Resources

Suininer Purcli $6/Year

7^69

1,463

(36)
8,996

9385

963

7,631

1,463

(77)
9,018

10/125

825

7,736

1,463

(121)
9,078

10,190

830

7^94

IJ63

(166)
9,091

10^17

824

8,085

1^13

(213)
9,185

10^27

799

8,279

1^13

(260)
9^32

10,244

774

8,478

1^13

(307)

9,485

10^51

769

15

6,694

1^13

(354)
9,653

10^54

761

362

9,104

995

(446)
9,653

10,162

319

634

9,732

737

(584)
9,885

10, 047

269

928

911.2

10^44 11,085

612 437

(711) (866)
10,245 10,656

9^93 9^69

269 269

1,712 2^08

0.0

2060.0

247.5

0.0

0.0

0.0

0.0

3173.3

10^48 10,850 11,020 11,041 11,026 11,018 11,035 11^78 11,115 11,244 11,874 12^45

1^52

15.0

1^33

20.3

1,942

21.4

1,950

21,5

1^41

20.0

1,686

18.1

1^50

16.3

1,724

17.9

1,462

15.1

l,i58

13.7

1,628

15.9

1,789

16.8
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PncifiCorp RAMPP-4 Case (» 59

Med Load - Med Gas
with Added Transmission Utah to OWC

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeolhermal

W OWC Co en 1

C OWC Co en 2

OWC Combined C de

OWC Bridget Trans L
OWCHtr/OWCTranL

OWCSimp]e^ck_CT^
owc FumP-sto_;:a8e.

Total

DSM Program^
Utah Wind Non-firm

UtnhWiiid Firm

Utah C-eothermal

UtahCogenl
U Utah Cogent
T Utah Combiiwd Cycle

^ Utah Gadsby Repowe^
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23,25/Toii

Utah Coal 127.00/Ton

.
y^L^s&le-CYCIle-CT-
Utah Cpnnpressed^Air
UtahPunigedS^prage^

Total

Cumulative Annual Energy (MWa)

1996 1S2Z 1998 13g3 2Qffi 2BBI 2222

9.0 18.8 29.1 39.6 50.4 61.4 72.4

20Q3 2GQ5 ZGflS

835 105.2 137.6

2QU 2fll5

167.7 204,8

148.9 297.9 297.9 297.9 297.9

62.0 335.4 819. 9 1,100.7

9.0

8.1

18.8

16.9

29.1

27.3

39.6

37.7

50.4

48.3

61.4

58.8

72.4 232.4 465.1 770.8 1,285.5 1,603.4

69.2 79.7 100.3 131.7 161.5 199.0

212. 3 367.2

11.2 144.9 182.8 188^ 155.9 114.&

DSM Frog rains

W Wyo Wind Non-firm
Y Wyo Wind Firm
0 _lvy9-^?i. ^P-ecLC cle
M WYoIGCCWyoda^k2
I Wyo IGCC CT
N Wyu PC W^odakZ
C WyoCoal $6.70/Toit

WyoSimple.CycleCT
Total

DSM Programs
T Rfnewable

0 Ctigene ration

T Combined Cycle CT

A Coal & IGCC

L Transmission

SimpleCYcleCT^
Pum Stora e

Total

S Native Load

8.1

3.3

16.9

6.7

27.3

10.1

37.7

14.2

48.3

18.3

58.8

22.4

80.4 224^ 283.1 320.4

26.5 30.6 38.7 51.0

SZ9.8 680.8

62.7 77.4

3.3

20.5

6.7

42.4

10.1

66,5

14.2

91.5

18.3

117.0

22.4

142.5

26.5

168.1

sa.6

193.7

148.9

38.7

244.2

51.0

320.2

62.7

392.0

77.4

481.1

11.2 144.9

359.9

182.8

633. 3 1^33. 1 1,765.8

114.6155.9

117.0 142.5 179.3 4875 786.8 1,142.2 1,87B.O 2,361.5

5,414. 1 5,416. 9 5, 484. 3 5^95. 2 5, 747. 9 5^70. 1 6/112. 8 6, 168. 4 6,462. 6 6, 932.0

Y Fump^to" e/Peak Return 310.6
S Finn Sales 1,605.8

T Non-Fimi Sales 531,1

E DSM Programs
M

(20.5)
7^11.2Total Requirements

Existing Generation _____7'U5S

3102. 309. 8 337. 2 307, 0 307. 0 307. 0 307.0 306. 0 305.0

1, 622. 6 1372. 2 1^33. 6 1^14. 6 1,489. 9 1,489. 9 1,454. 7 1, 265. 5 1,092.9

758. 6 807. 4 782. 8 719, 6 685. 1 598. 2 771. 7 925. 6 946^

(42.4) (66.5) (91.5) (117.0) (142.5) (168.1) (193.7) (244.2) (320.2)
8.065.9 8,107. 2 8,127. 3 8,172. 1 8,209. 5 8^39.7 8^08. 1 8/714. 5 8,956.5

Firm Purchases

Nun-Finn 1'urctiases

New Resources

Total Resources

557.0

88.3

7, 311.2

7^27^ 7^94. 8 7,620^ 7^71. 8 7,7015 7,719. 2 7,747. 6 7, 768. 0 7,7WA

464.7 454.1 445.5 4423 439.1 399.5 381.7

HJ8 46. 2 62.4 67. 1 27.6 4.4 12.4

11.2 293^ 542. 6 822.0

8,065.9 8,107. 1 8, 127. 3 8,172. 1 8,209, 5 6^39. 8 8^03. 1 8,714. 5 8,9565

503.7

34.4

472.9

39.5

7^50. 6 7^32.2

305. 0 305.0

1,037.1 828.4

1,146, 2 1^443

(392.0) (481.1)
9,446.9 9,728.8

7^82. 3 7, 489.8

378. 6 358.5

1,486.0 1,880.4

9,446.9 9,728.7
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FaciflCoip RAMPP-4 Case # 59

V
»
m
(D

<£)
CT^

50-year
NPV

at 8. 6%

fflMi

43, 060

50-year
Annual

Growth

Rate

cu

Med Load - Med Gas
with Added Transmission Utah to OWC

Financial Model Output for 1996-2015 (including end effects to 2045)

0.52

3. 29

-0.01

2. 75

-0. 53

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant CTM)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Cost in milIs/kWh

43,490 3.29
-0.01

2. 62

-0.66

Notes:

1) $M = millions of dollars

Nominal Average Customer BiU ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real
CostinmiIls/kWh

1996 3S97 199S 1999 2000 2001 2002 2003 2005 2008 2011 2015

5,724 5,727 5,794 5,905 6,058 6,180 6,323 6,478 6.773 7,242 7.661 8.142
20 42 66 91 116 142 168 193 245 322 393 487

5,704 5,685 5,728 5.814 5,942 6,038 6,155 6,285 6^28 6.920 7,268 7.655

5, 155 5, 164 5,225 5.315 5,417 5,523 5, 631 5,740 5,909 6,151 6/176 6,629

1,326 1,339 1,357 1,380 1,405 1,428 1,452 1.476 U25 1^99 1,667 1,712

8,048 8,328 8^81 8,994 9,187 9,578 10,040 10,387 10,989 11,955 13,613 15.495

46 93 144 180 213 246 276 305 356 412 440 485

2,211 2,194 2,247 2,353 2,481 2,603 2,694 2,724 2,997 3,429 3,940 4^82
2,211 2, 124 2,106 2,134 2,178 2,213 2,217 2, 170 2^38 2,323 2,421 2.472

49.0 48.5 49.1 50.5 52.3 53.8 54.6 54.2 57.9 63.6 69.5 78.9
49.0 47.0 46.0 45.8 45.9 45.8 44.9 43.2 43.2 43.1 42.7 42.6

1,667 1,638 1,656 1,705 1,765 1,823 1,855 1,845 1.966 2.145 2,363 2.676
1,667 1,586 U52 1^47 1^50 1^50 1527 1,470 1,468 1,453 1.452 1.444

0.8

0.1

3.9

1.7
0.3

8.2

2.6
0.6

13.0

5.0

1.1

16.1

7.2

1.9

19.4

9,0

2.8

22.7

10.7

3.9

11.9

5.2

26. 1 29.7

12.2

7.8

37.1

7.1
10.8

48.9

-3. 3 -28.3

11.4 11.4

57.5 60.6

2,115 2,203 2,261 2,370 2,502 2,629 2.724 2,758 3,042 3,489 4,009 4.653

2,215 2, 132 2, 119 2, 150 2, 197 2, 235 2^42 2, 198 2,271 2,363 2,463 2^11

66. 9 75.1

41. 1 40.5

2) General Inflation Rate is 3. 30% annually

48.9 48.3 48.8. 50. 1 51.7 53. 1 53.8 53.2 56.6 61.8

48.9 46. 8 45. 8 45. 5 45. 4 45. 1 44. 2 42. 4 42. 3 41.9

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in miIls/kWh ̂  43.05 Total Resource Cost in mills/kwh = 41.54

Ijh Iran. Utah. XLS Financ
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PacifiCorp RAMPP-4 Case # 59

Med Load - Med Gas

with Added Transmission Utah to OWC

Annual

Growth

Rate 1996

Net System Projected Emissions

1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 201S

V
»

00
fD

\D
.*J

0.13%

0.21%

0.24%

System Energy
GWh

MWa

49,970

5,704

49,798

5,685

50,173

5,728

50,903

5,811

52,016

5,938

52,862

6,034

53,888

6, 152

55,028

6,282

57, 145

6^23

60^91

6,917

67,067

7,656

Annual S ste

-1.38% C02

-1.31% NOx

-1.27% TSP

66,753

7,620

Total Annual Emissions (1000 Tons)
C02 51,975 52,026 52,235 52,704 53,412 53,808 54,256 54,615 55,617 57,478 59,176 53,319
NOx 121.2 121.8 122.3 122.8 123.6 123.7 126.6 126.0 126.2 126.6 126.8 126.1
TSP 10.9 10.9 11.0 11.0 11.1 11.1 11.1 11.1 11.2 11.3 11^ 11.4

Emission Rates ounds/MWh

2,080 2,090 2,082 2,071 2,054 2,036 2,014 1,985 1,947 1^97 1,765 1^98
4.85 4.89 4.88 4.82 4.75 4.68 4.70 4.58 4.42 4.18 3.78 3.78

0.44 0.44 0.44 0.43 0.43 0.42 0.41 0.41 0.39 0.37 0.34 0.34

Emission Rate as Percent of 1994 Base

C02 100 100.45

NOx 100 100.79

TSP 100 100.65

100.09 99.54 98.72 97.86 96.80 95.42 93.57 91.20 84.83 76.79

100.47 99.43 97.91 96.46 96.81 94.39 91.05 86.15 77.91 77.85

100. 43 99. 50 97.95 96.63 94. 97 93. 08 90.06 85.57 77^8 78. 37

20 Year Emissions (1000 Tonsl

C02

NOx
TSP

k.veraee Total

55,211 1,104,229

125.3 2^05

11.2 224

IJh tran.ulah. XLS
11/14/95 8:33 AM
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PacifiCorp RAMPP-4 Case # 61

Med Load - Med Gas

with Renewables at 35% of Capital Cost

Incremental Summer Capacity (MW) of Resource Additions

DSMJ?rograms
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermal

W OWC Co en 1

C OWC Cogen 2

OWC Combined C de

OWCBrid erTransL

OWCHtr/OWCTranL

OWC Simple C cleCT
OWCPum Stora e

Total

1996

12.9

122Z

15.4

1998

15.8

1999

16.2

2000

16.6

2001

16.8

2002

16.7

2BB

16.8

2005

32.9

2ma

48.8

2QU 2015 Total

55.6 309.7

16.3 200,3 31.1 53.1

667.7 228^

DSM Programs

15.4

125

100.0

115.8

100.0

116^

14.4

1G.6

14.5

16.8

us

1G.7

14,3

33.1

14.4

233.2 79.9

28.4 43.1 40.7

Utah Wind Non-firm

Utah Wmd Firm

UtahGeothermal

Utah Cogen 1

U Utah Cogen 2

53.9 246.1

0.0

0.0

0.0

300.8

895.9

0.0

0.0

0.0

0.0

200.0

1706.4

272.6

0.0

0.0

300.0

0.0

17.3 299.7

T Utah Combined Cycle
A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

UtahPCHunter4

119.7 32.6

Utah Coal $23,25/Ton

UtahCofll$27.00/Toit

Utah Simple Cy^eCT_
Utah Compressed Air^
Utah Fum edSlora e

Total

DSM Programs

317.0

0.0

152.3

0.0

0.0

0.0

0.0

0.0

0.0

G.O

11.4

4.5

12.5

45 4.6 5.2 5.3 5.3 5.3

134.1

5.3

82. 3 289.2

10. 4 15.9

0.0

1041.9

15.0 18.7

4.5

32.4

W Wyo Wind Non-firm^
Y .VYYO-V^i-n^-?i£1?.
0 Wyo <^?_I?^illecl Cycle
M Wyo IGCC Wyodak 2
I WyoIGCC_CT
N Wyo PC Wyodak_2
G wy° Coal $670/Toit

W o Sim Ie C cleCT

Total

DSM Programs
T Renewable

0 Cogeneration

T Combiiwd Cycle CT
A Coal & IGCC

L TMnsmissioii

Simple C^cleCT
Pum ed Stora e

Total

AnnuaI_Summer Peak Capacihr (MW)

S Native Load 7^69 7^16

Y Firm Sales 1,785 1,900

S DSM Programs _(29) (61)
T Total Requirements 9,025 9,155
E

M Existing Generation 9,441 9,983
Firm Purchases 809 756

L New Resources

& Siimnier Purely $6/Year

R Total Resources

Reserves 1^25 1^86

Reserve Margin (RM) (%) 13.6 173

5.3 5.3

33.8 35.8 36.6

100.0

133.8

7,457

1,900

(95)
9^62

10,146

658

100

100.0

135.8

7^23 7^60

1^75 1^90

(131) (1(7)
9^67 9,583

10,170 10, 185

638 632

200 200

36.6

7,995

1,795

(204)
9^86

10^01

607

200

8,207

1,795

(240)
9.762

36.5

163

119.7

172.5

8^13

1,795

(277)
9,931

71.7 107.8

53.9 246.1

31.1

100.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

100.0

100.9 125.3

200.3 738.1

32.6

839.0

8,807 9373

1,485 1,177

(348) (456)
9,944 10,094

10/134

1,102

(557)

682,3

300.0

527.9 1513.7

152.3

0.0

0.0

0.0

200.0

2848.3

10^82

927

(6821
10^79 11,027

10^06 10^08 10, 123

600 579 424

590200 336

10, 014

424

867

9,869

374

9343

341

1,606 2,166

10. 250 -10-741 10.904 11. 008 11,017 11.008 11,008 11, 123 11, 137 11^05 11, 848 12, 350

1, 642

17.7

1,641

17.5

1,434

15.0

1^22

14A

1^46

12A

1,191

12.0

1,157

12.0

1/)11

12.0

1,069 1,124

12. 0 12.0
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PnciHCorp RAMPP-4 Case # 61

H

Med Load - Med Gas

with Renewables at 35% of Capital Cost

Incremental Winter Capacity (MW) of Resource Additions

DSM Pro rams

OWC Wind Non-Firm

OWCWiiid Firm

0 OWC Geotlwmial

W OWCCogenJ
C OWCCogen2

OWC Combined Cycle

OWC Bridger Trans L

OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCPum Stora e

Total

1996 1997

16.3 21.2

saa

22.3

2QQQ 2001 2002

23.6 24,0 23,9

17.3 213.1 33.1 56.5

710.3

DSM Programs

16.3

13.8

21.2

15.3

100.0

122.3

100.0

1Z2.9

17.5

23.6

17.7

24.0

17.5

23.9

17,3

Utah Wind Non-firm

Utah Wind Firm

UtahGeothermal

Utah Cogen I

U Utali Cogen 2

T Utah Combined Cycle

A Utah Gadsby Repower
Utah IGCC Hunter 4

Ut,»h IGCC CT

Utflh PC Hunter 4

Utah Con) $23. 25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT
Utah Compressed Aic
Utah Pum ed Stora e

Total

2003 2QSS. 2QQS 2QU 2015 Total

24. 2 47. 1 69. 2 62.9 76. 3 433.9

0.0

0.0

0.0

320.0

953,1

0,0

0,0

0.0

0.0

200.0

1907.0

325.2

0.0

0.0

300.0

0,0

337,2

41.5

17,4

260^

34.0

53.9

102.3

51.3 47.8 59.1

133.3 36.4

DSM Programs^
W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combined Cycle
M Wyo IGCC Wyodak 2
I Wyo IGCC CT
N Wyo PC Wyodak 2
G Wyo Coal $670/Ton

W a Sim lyC cleCT

Total

13.8

4.0

15.3

4.1

16.5

4.1

17.5

4.8

17.7

4.9

17.5

4.9

17.3 150.7

4.9 4.9

87.9 297.4

9,7 14.6

0.0

169.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1132.1

13.7 16.9

0.0

0.0

0.0

0.0

0.0

0.0

0.0

4,9 4.9 16.9

0.0

91.5

DSM Programs
T Renewable

0 Cogeneration

T Combined Cycle CT

A Coal &: IGCC

34.1 40.6 42,9 45.2 46.2 46.4 46.1

Transmission

Simple CycleCT
Piim ed Stora e

Total 34.1 40

Annual Winter Peak Capacity (MW)

S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements

7^69

1,463

(3t)

7,631

1,463

(75)
8, 998 9, 019

100.0

142.9

7,736

1,4G3

(118)
9, 081

100.0

145.2

7^94

1363

(163)
9,094

46.5

17.3

133.3

90.8 135.1

53, 9 246.1

213. 1 33,1

124.4

785.2

909.6

8,085

1^13

(209)
9,189

8^79

1^13

(255)
9,337

8,478

1^13

(302)
9,490

6,694

1^13

(348)
9,659

9,104

995

(439)
9^60

9,732

737

(574)
9,895

10^44 11,085

612 437

(698) (851)

10^58 10,671

152. 3 850.6

300.0

561.6 1610.3

36.4 169.7

0.0

0.0

0.0

200.0

750. 3 3130.6

M Existing Generation 9385 10, 025 10, 190 10^17 10^27 10^44 10^51 10^55 10, 162 10, 047 9^93 9^68

Firm Purchases 963 825 830 824 799 774 769 761 319 269 269 269

L New Resources 100 200 200 200 200 351 618 897 1,682 2,280

& SLimmer Purch 16/Year

R Total Resources

Reserves 1^50 1^31 2, 039 2, 147 2,C37 1^81 1,731 1,707 1,402 1, 117 l, 3S6

Reserve Margin (RM) (%} 15. 0 20. 3 22. 5 23. 6 22. 2 20. 1 18. 2 17. 7 14. 9 13, 3 155

10, 348 10, 850 11, 120 11, 241 11^26 11^18 11^20 11, 366 11, 098 11, 212 11, 844 12, 417

1^46

16.4
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PaciKCorp RAMPP-4
Case # 61

Med Load - Med Gas

with Renewables at 35% of Capital Cost

Cumulative Annual Energy (MWa)

DSM Programs^
OWC Wind Non-Firm

OWC Wind Firm

OWC Geothermal

OWCC^en 1
OWC Co n2

OWC Combined C de

OWCBridgerTransL

OWCHtr/OWCTranL

OWC Simple Cycle CT^

1996 122Z

8.0 17.7

1998

27.8 38.1

zsm

48.6

2SB1

59.3

ZB2

69.9

2QQ2 ZQfiS

80.6 101.6

16.1 214.5

2QQ6

132.6

245.2

2S1U

161.4

2(115

196.9

297.9

629.5

297.9

788.8

OWC Pump_Sto"6e_
Total

DSM Programs
UtflhWuid Non-finn

Utah Wind Firm

Utah Geothermal

Utah Cogeii^

U Utali Cogen 2

T Utah Combined Cyde^
A Utah Gaclsby_ReEOwer_
H Utah IGCC Hunter 4

UtflhIGCCCT

Utah PC Hunter 4

Utah Coal S23.25/Ton

Ut.ihCo<il$27.00/Toii

Utah Simple Cycle CT
Utah Compressed A i^
Utah Pumped Storage

Total

DSM Programs^

W Wyo Wind Non-firm^
Y WyoWind Firm
0 Wyo Combmed Cycle
M WyoIGCCWyodak2_

8.0

8.1

17.7

16.9

99.0

126.8

198.0

236.1

36.9

198.0

246.6

198.0

257.3

57.9

198.0

267.9

68.3

198.0

294.8

78.8

198.0

514.0

99,4

198.0 198.0 198.0

575.8 1,286,8 1,481.6

130.8 160.7 198.1

51. 1 284. 4 284. 4 284,4

16.0 278.8

99. 2 98. 9 100. 1 81. 6 69.0

3.3 6.7 10.1

3G.9

14.2

47.4

18.3

57.9 68.3 178.0 249.4 515.3 542.7 830.4

22. 4 26. 5 30. 6 38. 7 51.0 62. 7 _77^4_

1 WyoIGCCCT^
N WyoPCWyodak2
C Wyo Goal !E6.70/Ton

Wyo Simple Cycle CT_
Total

D5M Programs

T Rfiiewable

0 Cage nerat ion
T Coinbined Cycle CT

A Coal & IGCC

L Transmission

3.3

19.4

6.7

41.3

10.1

64,3

14.2

69.1

18.3

114.3

22.4

139.6

26.5

164.7

30.6

190.0

38.7

239.7

51.1

5T. JO

314.4

16.1 214.5

284.4

245,2

62.7

384.8

284.4

472.4

284.4

99.2 98.9 100.1

943.4 1^655

81.6 69.0

Simple C)rdeCT^
Pum edStora e

Total

S Native Load

Y Pump Storage/Peak Iteturn^
S Firm Sales

T Nnn-Finn Sales

E DSM Prograins

M Total Requirements

Existing Generation
L Finn Purchases

& Non-Finn Purchases

R New Resources

Total Resources

19.4 41.3

99.0

163.3

198.0

287.1

198.0

312.3

198.0

337.6

198.0 198.0 198.0 198.0 198.0 198.0
362. 7 503. 3 802. 1 1,142. 1 1, 892. 3 2, 389.4

5^14,1 5,416.9 5,484.3
310. 6 310^ 309.8

1.605.8 1,622.6 1^72.2

498. 6 7533 862.7

(19. 4) (41. 3) (64. 3)

7^09. 7 8,061. 6 8, 164.6

7, 161. 2 7^16. 5 7^613

557.0 503.7 472.9

91.5 41.4 31.4

99.0

7,809.8 8,061.6 8,164.6

5595.2 5,747.9 SlffO.l 6/1I2.8 6.168.4 C^62.6 6,932^ 7^50.6 7f312
307.2 3G6.8 307.0 307.0 307.0 305.0 305.0 305.0 305.0

1^33.6 15K.6 1.48».» 1.189.9 l.«54'7 1-265'5 l'm2'9 1'1137'1 828'4
910.9 839.7 808.8 734.8 793.4 912.1 SWS 1,121.7 1,2".°
(89.1) (114.3) (139.6) (164.7) (190.0) (239.7) (3U.4) (384.9) (472.4)

8^57.7 8,294.7 8^36.1 8J79.7 8S3.5 8,705.6 8,915.4 9,429.6 9,735.1

7^83.7 7,636.0 7,6653 7,700.7__7^>9.4_7^38^ 7,685.9 7^43.5 7,459.6
'4647454.1 4455 442.3 439.1 3995 381.7_ 378.6 3585

6.7 27.3 38.8 41.7 4.8^__20.0
198.0

11.4

198.0

27.3

198.0 198. 0 3133 562. 4 827. 7 1^07. 4 1,917.0

8.257^ 8^84. 7 8^36. 1 8^79. 7 8^33. 5 8,705. 6 8.915.4 9.429. 5 9, 735.1
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PacifiCorp RAMFF-4
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Case # 61

50-year
NPV

at 8. 6%

(tM)

50-year
Annual

Growth

Rate

m

Med Load - Med Gas

with Renewables at 35% of Capital Cost

Financial Model Output for 1996-2015 (including end effects to 2045)

0. 53

42,277 3.26
-0.04

2.72

-0. 56

42,698 3.26
-0. 04

2. 58

-0. 69

Notes:

1) £M = millions of dollars

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

IsTominal Operating Revenues ($M)
Real

Nominal Cost in milIs/kWh
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal Cost in miIls/kWh
Real

2) General Inflation Rate is 3. 30'Xi annually

Ijh renewable.XLS Financial

1596

1, 326

44

49.0

49.0

0.8
0.1

3.7

1997 1998 1999 2QOO 2001 2002 am 2005 2008

5,724 5,727 5, 794 5.905 6,058 6, 180 6,323 6,478 6,773 7.242
19 '11 64 88 113 138 162 187 237 310

5, 705 5, 686

5, 156 5, 165

1, 339

91

5, 730

5, 226

1, 357

140

5,817 5,945 6,043 6,161 6,291 6^36 6.932
5,318 5,421 5^27 5,636 5,746 5,917 6. 161

1, 380

175

1, 405

207

1,428

238 267

9,926 10^50 11^31

295 343 396

2,212 2, 198 2,223 2.314 2.423 2,541 2,623 2,676 2,924 3.362
2^12 2. 127 2.0M 2, 11)0 2, 128 2, 160 2. 158 2.132 2, 183 2^77

48.6

47.0

48.6

455

49.7

45.1

51.0

44.8

52.5

44.6

53.1
43.7

53,2

42.4

56.4

42.1

62.3

42.2

1.668 1,641 1,638 1,677 1,724 1, 779 1,807 1,813 1,918 2.103
1,668 1^88 1S35 1^22 1^14 1^12 1^87 1,444 1,02 1.424

1.7

0.3

8.0

2.5

0.5

12.5

5.2

1.1

15.6

7.5
1.9

18.8

9.5
2.9

22.0

11.1

4.1

25.4

12.2

5.4

28.8

12.4

8.0

36.0

7.1
11.0

47.5

2.216 2,206 2, 236 2,331 2,443 2,566 2, 652 2,710 2,968 3.421
2, 216 2, 135 2,096 2, 115 2, 146 2,181 2. 183 2, 159 2,216 2.317

48. 9 48. 4 48. 3 49.3

48.9 46.9 45.3 44.7

3) 50-yeai- Real Levelized

50.5 51.8 52.3 52.3 55.2 60.6
'l'i.3 44. 1 43. 1 41.7 41.2 41.0

4) 50-year Real Levelized

201'

7,661 8.142
379 469

7, 282

6,489

13, 174 15, 087

421 463

3, 863 4, 480

2, 374 2,417

68.0 77.0

41.8 41.5

2, 317 2, 617

1,424 1,412

-3. 9 -29.5

US 11.5

56.1 59.1

3,931 4^50

2,415 2, 455

65. 6 73.4

40. 3 39.6

Utility Cost in mills/kWll = 42. 19 Total Resource Cost in miIls/kWh = 40. 79

9/1S/9S 7:29 PM



PacifiCorp RAMPP-4 Case* 61

Annual

Growth

Rate

Med Load - Med Gas

with Renewables at 35% of Capital Cost

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh

MWa

49, 979

5,705

49, 807

5,686

50, 193

5,730

50,924

5,813

52, 038

5,940

52,888

6,037

53,918

6,155

55,060

6,285

57, 185

6^28

60,643

6,923

67, 143

7,665

66,830

7,629

^

 

OQ
(0

N.)

S 0.20%

Total Annual Emissions (1000 Tons!
0.13% C02 51,952 51,965 51,696

0.20% NOx 121. 1 121.5 121.7
TSP 10.9 10.9 10.9

nnual ste Emission Rates Pounds/MWh

-1.39% C02 2,079 2,087 2, 060

-1.32% NOx 4.85 4.88 4.85
-1.32% TSP 0.43 0.44 0.43

51,728

122.0

10.9

52,472

122.9

11.0

2.032 2,017

4.79 4.72

0.43 0.42

52,986

123.4

11.1

2,004

4.67

0.42

53,498

126.5

11.1

1,984

4.69

0.41

53,931

126.2

11.1

1,959

4.58

0.40

54,719

126.4

11.2

1,914

4.42

0.39

55^48

126.2

11.2

1,832

4.16

0.37

57, 297

126.5

11.2

1,707

3.77

0.33

53,260

125.9

11.3

1,594

3.77

0.34

Emission Rates as Percent of 1994 Base

C02 100 100.37 99.09

NOx 100 100.68 100.05

TSP 100 100.52 99.88

97.72 97.00 96.38 95.45 94. 23 92.06 88.12 82.10 76.67

98.80 97.41 96.29 96.76 94.57 91.17 85.87 77.73 77.70

98.67 97.27 96.36 94.86 93.08 89.87 84.86 77.02 77.73

20 Year Emissions (1000 Tons)

C02

NOx
TSP

^ Total

54,216 1,084,325

125.0 2,500

11.1 223

Ijh renewable.XLS
11/14/95 8:34 AM
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FaciBCoqi RAMPP-4 Case # 65

Med Load - Med Gas

with Extension of all Existing Firm Wholesale Contracts

Incremental Summer Capacity (MW) of Resource Additions

P?M-???6!??nA.
OWC Wind Non-Firm

OWCWiiid Firm

0 OWCGeothermal

W OWCCogenl
C _OWCCogen2

OWC Combined C de

OWC Brld er Trans L

OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWCFum Stora e

Total

DSM Programs
UtahWiivI Non-firm

UttihWiixt Firm

ULihGeothcrmHl

UlahCcgen 1

U Ut?. h Cogen 2

T Utah Cambiiwd Cycle

A Uliih G^dsby Kepower^
H Utnh IGCC Hunter 4

Utah ICCC CT

Utah PC Hunter 4

Ut.iliCtial$23.25/Ton

Utah Goal 527.00/Ton

Utah Simple C^cleCT
Utah Compressed Air
Utah Film ed Stora e

Total

DSM Frogian^s

W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyu Cpmbined^Cy^le^
M Wyu IGCC Wyodak 2
1 Wyo IGCC CT
N WyoFCWyodak2
G WyoCoal $6.70/Ton

W u Sim Ie C deCT

Total

USM Programs
T Reiiewable

0 Coge lie ration

T Combined Cycle CT

A Co.il & IGCC

L Transmission

Simple-Cyde CT
Pum edStora e

Total

-1996

14.1

1992

15.6

1998

16.1

1999

16,4

20!a

16.8

200-1

17.0

2002

17.0

2tm

17.1

150.4

197.6

2005

33.4

150.4

176.1

2008

49.6

2011

46.1

2015

56.5

To;a!

315.7

0.0

0.0

0.0

380.0 487.1

300.8

1240.8

500. 8 500.8

14.1

13.4

15.6

13.9

16.1

14.6

16.4

14.7

16.8

14.8

17.0

14.8

17.0

14,7

365.1

14.7

359.9

29.0

429.6

44.G

533,2

41.7

146.5

703.8

51.8

235.9

30.4

110.3

0.0

0.0

0.0

146.5

2504.6

282.1

0.0

0.0

0.0

36.7

57.3

394.8

0.0

297.3

0.0

0,0

0.0

0.0

0.0

0.0

13.4

4.5

13.9

5.1

14.6

6.3

14.7

6.5

14.8

6.5

72.0

6.6 6.5

182.7

6.6 12.9

279.9

19.6

138.1

320.5

18.8

61.9

120.0

23.6

4.5 5.1 6.3

32.0 34.6 37.0 37. 6 38,1 38.4

6.5

38.2 38.4

19.6

75. 3 113.2

23.6

0.0

230.0

1210.9

123.5

0.0

0,0

0.0

0.0

0.0

0.0

0.0

0.0

123.5

348. 0 375. 1 615.9

57. 3 168. 0 72.0

106.G

627.8

131.9 721.3

0.0

6.3 1973.1

500.8 798.1

0,0

37.6

Annual Summer Peak Capacity (MW)
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing GeiieraUon
Firm Purchases

L New Resources

& Summer Furch 56/Year

R Total Resources

Reserves

Reserve Margin (KM) (%)

7^69 7^16 7,457 7, 623 7^60

1,765 1,900 1,900 2,115 2,130

J32) (67) (104) (Itl) (179)
9^)22 9,149 9^53 9^97 9, 811

9,441

809

9,983 10,146 10,170 10,185

732758 758 738

72

10, 250 10, 741 10, 904 10, 908 10, 989

95.5 554.4 522.4 729.1

7.995 8,207 8,413 8^07 9^73

2,130 2,130 2,130 2,130 2,130

(218) (256) (294) (370) (483)
9,907 10^)81 10,249 10,567 11^)20

10^01 10^07 10^07 10, 123 10, 014

725 718 697 692 692

57 573 1,020 1,636

170 308

11,096 11^91 11,477 11,835

138.1

S72.5

208.4

847.4

0.0

0.0

346.5

3839,0

10,034 10,782

2,130 2, 130

(589) (721)

11,575 12, 191

9^69

692

9, 843

692

2,402 3, 118

12,342 12,963 13,653

1^28

13,6

1392

17.4

1,651

17.8

1,311

13.7

1,178

12.0

1,189

12A

1^10

12.0

1,229

12.0

1^68

12.0

1^22

12.0

1^89

12.0

1^62

12.0
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PacifiCorp RAMPP-4 Case # 65

Med Load - Med Gas

with Extension of all Existing Firm Wholesale Contracts

Incremental Winter Capacity (MW) of Resource Additions

DSM Prog rains
OWCWmd Non-Firm

OWC Wind Firm

0 OWCGeothermal

W OWCCogenl
C OWCCo n2

OWC Combined C de

OWC Bridger Trans L
OWCHtr/OWCTranL

OWC Simple Cycle CT
OWCPum Stora e

Total

1996 1997 1998 1999

18.0 21.5 22.6 23.3

2000 2001

24.1 24.5

2002

24.5

2003 2005

24.8 48.7

2008

71.8

2QU

65.4

ZB15

79.3

Total

448.5

0.0

0.0

160.0

210.2

160.0

187.4 404.2 518.2

18.0

DSM Programs 15.7
Utah Wind Non-firm

Utali Wind Firm

Utah Geo thermal

Utali Cage n 1

16.6 17.7 17.8

,
24.1

18.0 17.9

24.5

17.6

H

U UtahCogen^2_
T Utah CombmedCycle
A Utah Gadsby Repower

Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23. 25/Ton

Utah Coal S27,00/Ton

Utah Simple Cycle CT
Utiili Compressed Air

Utah Pum ed Stora e

Total

395.0 396.1 476.0

17.6 34.7 52.3

51.7 250.9

583.6

48.7

532.8

146.5

758.6

60.0

0.0

320.0

1320.0

532.8

0.0

0.0

0.0

146.5

2767.8

334.6

0.0

0,0

0.0

32.4

117.4

6.6

63.8 187. 2 80.2

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyo Combined Cycle
M Wyo IGCC Wyodak 2
I Wvo IGCC CT

N Wyo PC Wyodak 2

4.0 4.7 5.3 5.5 5.6 5.6

81. 4 204. 8 166. 6 303.2

5.6 5.6 11.1 16.8

Wyo Coal $6. 70/Ton
W o Sim Ie C cleCT

Total

138.1

336.6

61.9

128.5

39.0

420.0

0.0

331.2

0.0

0.0

0.0

0.0

0.0

0.0

0.0

200.0

1324.8

15.8 19.7

5.6 11.1 16.8 19.7

105.3

0.0

0.0

0,0

0.0

0,0

0.0

0,0

0,0

105.3

D5M Programs
T Reiiewable

0 Cogeiieration

T Combined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Pum ed Stora e

Total

37. 7 42.8 45. 6 46. 6 47. 7 48.0 47. 7 48.0 94. 5 140.9

370. 2 399. 1 655.1

129.9

63.8 187.2 80.2

42.8 45.6

Annual Winter Peak Capacity (MW)
S Native Load 7^69 7,631 7,736

Y Firm Sales 1,463 1,463 1,463

S DSM Programs (38) (81) (126)
T Total Requirements 8,994 9, 014 9, 073
E

M Existing Generation 9^85 10,025 10, 190

Firm Purchases 963 905 1,010

L New Resources

& Summer Purch $6/Year

R Total Resources

46.6

7^94

1,463

(173)
9,184

10,217

1,004

48.0 111.5 605.4 573.B 796.0

8,085

1,463

(220)

9^28

10,227

979

8^79

1,463

(268)
9,474

10^44

972

8,478

1,463

(316)
9,625

10^51

967

64

8,694

1,463

(364)
9,793

10, 255

959

621

9,104

1,463

(459)
10,108

10,161

954

1,101

9,732

1,463

(600)

10,596

10,047

954

1,756

138.1

936.0

954

2^62

Reserves 1^54 1,917 2,127

Reserve Margin (RM) (%) 15. 1 21 J 23.4

2,037

22,2

1^78

20.1

1,742

18.4

1,657

17.2

2,042

20.9

2,107

20.9

2,161

20.4

6.6

532.8

208.4

906.8

10^44 11,085

1,463 1,4G3

(729) (888)
11,078 11,660

9,893 9^69

954

3,310

10,348 10,930 11^00 11,221 11,206 11,216 11^82 11,835 12^16 12,757 13,409 14, 133

2331 2,473

21.0 21.2

0.0

2099.0

864.0

0.0

0.0

0.0

346.5

4197.9
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PacifiCoq) RAMFP-4
Case* 65

Med Load - Med Gas

with Extension of all Existing Firm Wholesale Contracts

Cumulative Annual Energy (MWa)

0

DSM Programs
OWC Wind Noit-Firm

OWC Wind Firm

OWC Geotlwrmal

W OWCCogenl_
C OWC_C^e»_2^

OWC Combliied Cycle
OWC BridgerTraiis L

1996

9.0

1997 1998 1999 22BQ 2QQ1

19.0 29.2 395 50. 6 61.6

2QQ2 2203 2BC5 2SQS

72. 6 83.6 105.4 137.7

2QU 2215

167.9 205.0

148.9

195.6

297.9

369.9

297.9

700.3

OWC Htr/OWC Tran L

OWC Simple Cycle CT

OWC^'um^Stora e
Total

DSM Programs

Utah Wind Non-firin

Utah Wind Firm

Utah Geothermal

UtahCogenl

U Utah Cugen 2

T Utah Combined Cycle

A Utah Gadsby RepoweL
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

9.0

9.8

19.0

19.9

29.2

30.6

39.8

41.3

50.6

52.2

61.6

63.0

72. 6 426. 2 773. 2 1,135.9

73.7 845 105. 8 138.1

297.9 297.9

1.10B.4 1,169.0

233.4

1,574.2 1,905.2

168,9 207.2

47.9 275.3

48.0 176. 7 202. 2 171.6

30.2 36.3

355. 8 379.0

134.0 179.?

UtahSimpleC cleCT
Utah Coir, pressed Air
Utah Pumped Storage

Total

3.3DSM Programs
W Wvo Wind Noii-firm

Y Wyo Wind Firm
0 Wyo Combined Cycle
M Wyo IC^:C Wyodak_2_

1 Wyo IGCC CT
N WyoPCWyod?k2
G Wyo Coal $£70/Tor.

Wyo Simple Cycle_CT
Total 3.3

DSM Programs __22. 1_
T Renewable

0 Cogeiwration

T Cumbiiied Cycie CT
A Coal & IGCC

L Transmission

SimpleCydeCT
Punn cdStora e

Total 22.1

S Native Load 5,414.1

Y Pump Storage/PeakJlefaim 310.6
S Firm Sales 1,605.8

T Noii-Finn Sales 516.7

E DSMPrograms_ (22. 1)
M Total Requireinents 7325.2

Existing Generation 7,155. 3^
L Finn Purchases 557.0

£c Non-Finn Purchases 112.9

R New Resources

Total Resources 7^25.2

19.9

7.3

30.6

n.9

41.3

165

52.2

21.3

63.0

26.0

121.7

30.8

261^ 355. 8 5S4.9

35.5 44.9 59.1

12.1

701.0

11A

813.8

7.3

46.2

11.9

71.7

16.5

97.6

21,3

124.1

26.0

150.6

30.8

177.1

48.0

35.5

203.7

3445

176.7

44.9

256.0

59.1

334.9

72.8

409.6

9D.O

502.2

715. 6 1,273.4

202. 2 171.6

1,792.2 1^82.2

134. 0 412,9

46^ 71.7 97.6 1Z4.1 150.6 225.0 724^ 1,173.8 1,779.9

5,416.9 5,484.3 5^95^ 5,747.9 5^70.1 6,012.8 6,168.4 6^62.6 6,932.0
3105 309,7 307.2 307.0 307.0 307.0 306.7 305.0 305.0

1.622.6 1,622.4 1,676.7 1,682.6 1,682.6 1^82.6 1,682.6 1,682.6 1,682.6
761.3 796.9 7285 647.6 6443 618.9 855.2 970.7 1,012.4
(46^) (71.7) (97.6) (124.1) (150.6) (177.1) (203.7) (256.0) (334.9)

8.064.8 8.141.5 8,210.0 6^61.1 8^53.4 6,444.2 8^093 9,165.0 9^972

7^11.7 7^57.5 7,610.0 7,664.1 7,704.4 7,735.5 7,7455 7,723.7 7^28.5
S3SS 553.2 5t5.0 538.1 533.0 529.7 526.5 523.4 523.4
~VnT~ 30.9 55.0 58.9 116.1 131.2 16.1 __ 0-2.

48.0 521. 2 917, 8 1,445.0

8.064A 8,141.5 8^10.0 8,261.1 8J53.4 8,444.3 SWS3 9,165.0 9^97.2

12. 1 11.8

2^47. 9 2,809.0

7^50. 6 7^32,2

320. 6 3202

1,682. 6 1,682.6

1,036.2 1,039.6

(409.6) (502.2)
9,980, 4 10J72.4

7^18.6 7^42.1
523. 4 523.4

1,938.4 2306.9

9,980.4 10372.4
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PacifiCorp RAMFP-4

hd
B

(TO
(D

M
0
00

Case* 65

50-year
NPV

at 8.6%

ffMl

42, 273

50-year
Annual

Growth

Rate

ca

0. 52

Med Load - Med Gas

with Extension of all Existing Firm Wholesale Contracts

Financial Model Output for 1996-2015 (including end effects to 2045)

3.16

-0. 14

2.63

-0. 65

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Planl ($M)

Net Conservation Assets ($M)

Utili Cost

Mominal Operating Revenues ($M)
Real

Nominal

Real

Cost in mills/kWh

42, 744 3.u
-0. 14

2. 48

-0.79

Notes:

1) £M = millions of dollars

Nominal Average Customer Bill ($;
Real

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real

CostinmiIls/kWh

2) General Inflation Rate is 3.30% annually

1996

1.0

0.1

4.3

1997 1998 1929 2000 2001 2002 2003 2005 2008 2011 2015

5,724 5, 727 5, 794 5,905 6,058 6, 180 6,323 6,478 6,773 7,242 7,661 8. 142
22 46 71 97 124 150 177 203 257 336 410 508

5,702 5,681 5,723 5,808 5,934 6.030 6,146 6,275 6^16 6,906 7.250 7.634
5,153 5, 160 5,220 5.310 5,411 5^15 5,623 5,731 5,898 6. 137 6,460 6.609

1,326 1.339 1,357 1,380 1,405 1,428 1,452 1^76 1^25 1^99 1.667 1,712

8,082 8,281 8,470 8.677 8,906 9.418 10, 012 10,454 11,193 12^78 14,203 16,097

49 lm 155 192 227 261 292 322 374 432 460 508

l.m 2,206 2,273 2, 338 2,437 2^63 2.643 2,672 2,937 3.316 3.920 4.438
2,211 2.136 2.130 2,121 2,140 2,179 2.175 2,129 2,193 2.246 2.408 2.395

49. 0 48. 8 49. 7 50. 3 51.4 53. 1 53. 7 53. 2 56. 8 61. 7 69.3
49.0 47.3 46.6 45.6 45.2 45.1 44.2 42.4 42.4 41.8 42.6

2.0
0.3

9.0

3.1

0.6

14.4

5.6

1.2

17.7

8,0

2.1

21.1

10,1

3.2

24.7

12.0

4.4

28.3

13.4 14.3
5.9 8.9

32.1 40.0

10.1

12.7

52.5 61.7

76.7
41.4

1,667 1,647 1,675 1,695 1,735 1,795 1,820 1,810 1,926 2.074 2,351 2^92
1.667 U95 1^69 1^37 1,523 1^26 1,498 1,442 1,438 1,105 1.444 U99

0. 9 -22.4

14. 1 14.1

64.6

2,216 2,216 2,288 2,357 2,460 25tl 2,676 2,710 2,986 3.381 3.995 4^16
2,216 2,145 2,144 2,138 2,161 2,203 2,202 2,159 2,229 2,290 2.455 2.437

59.9 66. 7 72.9

40. 6 41. 0 39.3

48. 9 48. 6 49. 4 49. 8 50. 8 52. 3 52. 8 52. 3 55.6
*S9 47. 1 46.3 45. 2 44. 7 44. 5 43.5 41.7 41.5

3) 50-year. Real Levelized 4) 50-year Real Levelized
Utility Cost in miIIs/kWh ^ 42.35 Total Resource Cost in mills/kWll = 40. 83
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PadfiCorp RAMPP-4 Case # 65

Med Load - Med Gas

with Extension of all Existing Firm Wholesale Contracts

Net System Projected Emissions
Annual

Growth

Rate 1996 1927 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Enerev

GWh

MWa

49,956

5,703

49,765

5,681

50, 126

5,722

50,850

5,805

51,954

5,931

52, 792

6,027

53,811

6,143

54,938

6,271

57,042

6,512

60,463

6,902

67,016

7,650

66,709

7,615

v

 

00
fD

-0.05%

0.24%
N?

§ 0.27%

Total Annual Emissions (1000 Tons)

C02 51,906 51,792 52,045

NOx 121.0 121.4 121.7

TSP 10.9 10.9 10.9

Annual S stem Emis ion Rates ounds/MWh

-1.56% C02 2,078 2,081 2,077

-1.27% NOx 4.85 4.88 4.86

-1.25% TSP 0.43 0.44 0.44

52,593

122.5

11.0

2,069

4.82

0.43

53^37

123.4

11.1

2,053

4.75

0.43

53,770

123.8

11.1

2,037

4.69

0.42

54,194

127.0

11.2

2,014

4.72

0.41

54, 513

126.3

11.1

1,985

4.60

0.41

55,413

126.3

11.2

1,943

4.43

0.39

57^33

126.6

11.2

1,893

4.19

0.37

59,084

127.3

113

1,763

3.80

0.34

51,438

126.7

11.4

1^42

3.80

0.34

Emission Rates as Percen of 1994 Base

C02 100 100.16

NOx 100 100.72

TSP 100 100.55

99.93 99.54 98.81 98.03 96.93 95.50 93.50 91.10 84.85 74. 21

100.25 99.42 98.08 96.77 97.42 94. 91 91.38 86.43 78.39 78.39

100. 17 99. 50 98. 16 97. 01 95. 39 93. 41 90. 25 85.54 77. 81 78. 81

20 Year Emissions (1000 Tons)

C02

NOx
TSP

Lveraee Total

54,851 1,097,027

125.4 2^08

11.2 224

Ijh extend.Tirm.XLS
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FacifiCorp RAMPF-4
Case # 66

Med Load - Med Gas
with Extension of Loads & DSM to 2045

Incremental Summer Capacity (MW) of Resource Additions

DSM Fr^ram^.
OWCWiiid Non-Firm

OWC Wind Ficm

0 OWC Geothermal

W O^VCCogen I
C OWCCoBen2

OWC Combh-Led Cycle
ow^-?^@?-rjlans L
OWC Htr/OWC Tran L

OWC. Simple Cycle CT
OWCPum Stora e

Total

DSMFrograms
Utah Wind Non-firin

Utah Wind Firm

UlahC^othecmal

Utflli Cogen^l_

U Utn!i Cagen 2

T Utali Combined Cycle^
A U tail Gadsby KegoweT_
H Utah IGCC Hunter 4

Utah IGCC CT

UtahFCHunter4

Ut.iliCoalS23.25/To"

Utah Coal $27,00/Ton

Utah Simple Cycle CT
Utah Corn ressedAir

Utah Pum ed Stora e

Total

PS M Program^
W Wyo Wind Non-ficm^
Y WyoWuidFirm_
0 Wyo CoinbinedCycle
M WyoIGCCWyodak2
I Wyu IGCC CT

N WyoPCWyodak2

G Wyo Coal $6. 70/Ton_
W »Sim Ie C cleOT

Total

DSM Programs
T Re-newable

0 Cogeneration

T Combined Cycle CT

A Coal & IGCC

L Traitsmission

S impieCycle CT
Pum ed Stora e

Total

1996

12.0

1997

14.0

1998

14.6

isa

15.3

2000

16.6

2001

16.9

2002

16.7

2003

17.1

150.4

7.5

2QQS

33.4

150.4

4G.3

2SS&

58.0

263.1

2011

58.9

2015

74.7

539.4 284.7

12.0

8.9

14.0

11.8

14.6

12.2

15.3

12.3

16.6

13.2

16.9

13.1

16.7

14.4

175.0

14.3

230.1

29.0

321.1

44.0

598.3

50,2

359.4

70.3

Total

348.2

0.0

0.0

0.0

300.8

1141.G

0.0

0.0

0.0

0.0

0.0

1790.0

293.7

0.0

0.0

0.0

0.0

168,4

30.0 168.0 55.9

394.8

0.0

253.9

0,0

0.0

0.0

0.0

0.0

2.7 3.6

12.2

4.4

123

4.7

133.

4.6

13.1

4.7

44,4

5.3

182.3

5.3

84.9

10.8

44.0

18.4

213.6

18.9 24.0

23.6

3.6

29.4 31.2 32.3

4.7

34.7

0,0

0,0

0.0

942.4

107.4

0.0

0.0
G.O

0.0

0.0

0.0

0.0

0.0

107.4

36.4 36.7 73,2 120,4 126.0

Annual Siunmer Peak Capacity (MW1

S Native Load 7^69 7^16

Y Finn Sales 1, 785 1,900

S DSM Programs (24) (53)
T Total Requirements 9, 030 9, 163

M Existing Geroration 9,441 9,983
Firm Purchases 809 758

L New Resources

& Summer PurchSfi/Year

R Total Resources

Reserves 1^20 1^78

Reserve Margin (RM) (%) 13.5 17^

31.2

7,457

1,900

(84)
9,273

10, 146

658

7,623 7^60

1^75 1^90

(1171 (151)
9,382 9,599

34.7

7,995

1^95

(186)
9,604

30.0 168.0

66.4 3G2.6

157. 9 196. 7 263.1

0.0

707.8

55.9

8^07

1,795

(222)
9,780

8,413

1^95

(259)
9,949

383.5

8^07 9,373

1,485 1,177

(332) (452)
9,960 10, 098

169.0 749.3

0.0

511. 1 1836.6

253.9

c.o

0.0

0.0

0,0

680.1 2S39.8

10,034 10,782

1,102 927

(580) (749)
10, 556 10, 960

10,170 10.185 10^01 10,208 10^07 10,123 10,014 9^69 9^U
638 632 607 600

30

116

579

356

424

609

424

872

374

1^7?

341

2,091

10.250 10-741 10,804 10,808 10,817 10,808 10,954 11,142 11,155 11,309 11,822 12, 275

1S1
165

1,427

15.2

1,218

12.7

1^04

125

1,174

12.0

1,193

12.0

1,195

12.0

1,212

12.0

1^66

12.0

1,316

12.0
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PacifiCorp RAMPP-4 Case # 66

Med Load - Med Gas

with Extension of Loads & DSM to 2045

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs

OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geotherma!

W OWCCoeenl

C OWCCo en 2

OWC Combined C de

OWCBrid erTransL

OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWCFunn Stora e

Total

DSM Programs

Utah Wind Non-firm

UtahWiiid Firm

Utah Geo thermal

Utah Cogen 1

U _Utah^:ogen2
T UtahCpmbiiied^C}Fcle
A Utah Cadsby Repower
H Utati IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

Utah Goal 123.25/Ton

Utah Coal 527.00/Ton

Utah Simple Cycle CT

1996

16.4

1997

20.1

1998

21.2

1999

22.0

2000

24.0

2001

24.2

2202

24.2

2003

24.8

zaas

48.5

2008

78.5

2011

75,8

2015

94.8

160.0

8.0

160.0

49.2 279.9 573. 9 302.8

16.4

11.5

20.1

14.7

21.2

15.4

22.0

15.6

Z4.0

16.4

24.2

16.2

24.2

17.3

192.8

17.3

257.7

34.7

358.4

52.2

649.7 397.6

55.4 74.9

33.4 187,2 62.3

U ta 11 Corn p ressecLAi c
Utah Pum edStora e

Total 11.5

DSM Programs
W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyo Combined Cycle

M WyoIGCCWyodak2
I Wyo IGCC CT
N -V^Y.^P?-^Y(?-dcl-k 2
G Wyo Coal $6.70/Toii

W o Sim Ie C deCT

Total

2.4

14.7

3.2

15.4

4.1

15.6

4.2

16.4

4.2

16.2

4.3

50.7 204.5

4.9 4.9 10.0 16.2

3.2 4.3 4.9

Total

474.5

0.0

0.0

0.0

320.0

1213.8

0.0

0.0

0.0

0.0

0.0

2008.3

341.6

0.0

0.0

234.5 315.8 1044.5

15.8 20.2 94.4

DSM Programs
T Renewable

0 Cogciwrntion

T Coinbined Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CT
Piim ect Stora e

Total

30.3 40.7 41.8 44,6 44.7 46.4 47.0 93.2 146.9 147.0

168. 0 209. 2 279.9

33.4 187.2 62.3

753.0 543.7

910.5

0.0

1953.8

282.9

0.0

0.0

0.0

30,3

Annual Winter Peak Capacity (MW)
S Native Load

Y Firm Sales

S DSM Programs
T Total Requirements
E

M Existing Generation
Firm Purchases

L New Resources

& Summer Furch $6/Year

R Total Resources

Reserves

Reserve Margin (KM) (%)

7^69 7^31

1,463

(30)
9,002

9^85

963

1,463

68)

9,026

10,025

825

7,736

1,463

(109

9^)90

10,190

830

7^94 8,085

1^63 1^13

(151) 195)
9,106 9,203

44.7

8^79

1,313

(210)
9^52

8,478

1313

287)

9,505

402.2

8^94

1^13

(334

9,674

364.7 426.8

0.0

733.6 3147.2

9,104

995

JC7)

9,732

737

(574)
9,672 9,895

10344 ll/)85

612 437

("I) (911)
10^35 10,612

10, 217 10^27 10^44 10^51 10^54 10, 162 10, 047
824 799 774 769

33

761

389

319

660

269

940

9^93

269

1, 693 2^37

269

10,348 10,850 11,020 11,041 11,026 11,018 11,053 11,404 11,141 11,256 11,855 12, 374

1^46

15.0

1^24

20,2

1,930

21.2

1,935 1^23

21. 3 19.8

1,666

vs

1^49 1^31 1,469 1^60

163 17.9 15.2 13.7

1,619

15.8

1,763

16,6
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FacifiCorp RAMFP-4
Case* 66

Med Load - Med Gas
with Extension of Loads & DSM to 2045

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wiivi Non-Ficm

OWC Wind Firm

0 OWC C-eothermal

W OWC CoRen 1

C OWCCogen2
OWC Combired Cycle

OWC Brideer Trans L

OWCHtr/OWCTranL

OWC Sim Ie C cleCT

OWC PumE_Storage
Total

DSM Programs
Utah Wind Noivfirm

UtP.hWind Firm

UtiihGeothermai

UtahCogenl

U UtahCogen2

T Utah Combii-Led Cycle

A Utali Gadsby Kepuwer
H Utah IGCC H-jnter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Goal $27.00/Ton

122S

7.6

1997

16.4

1998 1222

25. 5 35.0

2000 2021

45.6 56.4

2QQ2 2I1C3

67. 2 78.2

2005

99.9

2008

136.2

2011 2215

172.6 218.6

148.9

7,4

297.9

53.3

297.9

313.7

297.9 297.9

824. 3 1,030.5

7.6

6.2

16.4

14.6

25.5

23.2

35.0

32.0

45.6

41.2

56.4

50.4

67.2 234.6 451.0 747.8

60. 8 71. 3 92, 5 124.8

1.294.8 1,547.0

159.9 207.9

163, 4 368.0

25.0 154.5 204.9 216.2 182.2 140.0

Utah Slmpk C^cleCT^
U t a li Compressed Air
Utah Pumped Storage

Total

DSM Programs

W Wyo Wind Non-firm
Y Wyo Wind Firm

0 Wyo Combined Cyde^
M Wyo IGCC Wyodak 2
[ WyoIGCCCT
N WyoFCWyodakZ
G Wyo Coal $6.7q/Tpn_

Wyo Simple CyclejCT
Total

2.1

14.6

4.7

23.2

8.0

32.0

us

41.2

15.0

50.4

18.5

85.8

22.6

225.7 297.4 341.0

26.7 35.0 48.7

505.4 715.9

62.4 80.0

DSM Programs __15^
T Renewable

0 Cage iteration

T Cumbined Cycle CT

A Cixil & IGCC

L Triinsmission

Simple Cycle CT
Piim Stora e

Total 15.9

S Native Load 5,414.1

Y Pump Storage/Peak Return 310,6
S Finn Sales . 1,605.8

T Non-Fimi Sales 487.0

E DSM Programs (15.9)
M To lal Requirements 7^01.7

Existing Generation 7,161.5
L Finn Purchases 557.0

& Non-Finn Purchases 83.2

R New Resources

Total Resources

4.7

35.6

8.0

56.7

11.5

78.4

15.0

101.8

18.5

125.2

22.6

150.5

25.0

175.5

26.7

176.1

156.4

154.5

35.0

227.4

351.1

204.9

48.7

309.7

611.6

216.2

62.4 80.0

394, 9 506.5

-1^85, 3 1^96.4

182.2 140.0

486. 9 783. 4 1,137. 5 I,B62. 6 2,342.9

5.416.9 5,484.3 5^952 5,747.9 5^70.1 6,012.8 6,168.4 6,462.6 6,932.0
310. 2 309. 8 307^ 307.0

1,622. 6 1^72. 2 1^33. 6 1^14.6

749.9 7915 737.9 696.3

(35.6) (56.7) (78.4) (101.8)
8.0G4. 0 8,101.0 8,115.4 8,164.0

7^17. 1 7^82. 1 7^07. 5 7, 661.8

503.7 472. 9 4G4. 7 454.1

435

307S 307. 0 307. 0 305. 0 305.0

1.489. 9 1.489.9 1,454.7 1,265. 5 1,092.9

662. 2 600. 8 774. 0 930. 5 945.4

(125.2) (150. 5) (176.1) (227.1) (309.7)
8. 203. 9 8, 259, 6 8^28. 0 8, 736. 3 8,965.6

7350. 6 7^yi3.

305. 0 305.0

1,037. 1 828.4

1,144, 4 1^432

(394. 9) (5065)

9,442. 2 9,702.2

43.1 46.0 48.1

7,699.8 7,726.3 7.750.9 7^76.3 7.747.6 7^95, 9 7^37.3
445. 5 442. 3 439. 1 399, 5 381.7 378. 6 358.5

58.6 66.3 27.2 4. 4 _B^__... ___.. -__-_-
25.0 310^ 556. 0 827^

7.501.7 8.064.0 8,101.0 8,1155 8,164.0 8,203.9 8,259.9 8328.0 8,736.3 8,965.6

1,467. 8 1^36.4

9.442. 2 9,702.2

tlend. loads. XLS
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FacifiCorp RAMFF-4

V

,
1»

OQ
(D

N3

Case* 66

50-year
NPV

at 8.6%

BM)

45, 026

50-year
Annual

Growth

Rate

m

Med Load - Med Gas
with Extension of Loads & DSM to 2045

Financial Model Output for 1996-2015 (including end effects to 2045)

1.67

4. 17

0.84

2. 46

-0. 81

45,473 4.17
0. 84

2.37

-0.90

Notes:

1) SM = millions of dollars

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utili Cost

Mominal Operating Revenues ($M)
Real

Nominal Cost in mills/kWll
Real

Nominal Average Customer Bill ($)
Real

Total Resource Cost

DSR Customer Coal ($M)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)

Real

Nominal Cost in mills/kWh

Real

2) General Inflation Rate is 3.30% anni.ially

1996 1997

0.7

0.1

3.2

1.4

0.2

7.0

1998 t999 2000 2001 2QD2 2003 2005 2Q08 2flU 201J

5,724 5,727 5,794 5,905 6,058 6,180 6,323 6.478 6,773 7.242 7,661 8. 142
16 36 57 78 101 125 150 176 228 314 400 515

5,708 5,691 5,738 5,827 5,957 6,055
5,159 5.170 5,233 5,327 5,431 5,539

6, 172 6,302 6^45 6,928 7,260 7.627

5,647 5,757 5,925 6,158 6,470 6.604

1,326 1,339 1,357 1,380 1,405 1,428 1,452 1,476 U25 U99 1,667 1.712

8,070 8,261 8,441 8, 641 8,842 9, 247 9,716 10,065 10,672 11,648 13,309 15,195

38 8» 126 158 190 221 253 283 339 424 503 606

2.212 2,198 2,237 2,328 2,426 2^49 2.635 2.669 2,939 3.368 3.876 4^05
2,212 2.128 2.097 2, 112 2, 130 2, 167 2,169 2, 127 2, 194 2.281 2^81 2,431

49.0 48.5 48.8 49.9 51.0 52,5 53,3 52.9 56.6 62.4 68.1 77.9
49. 0 47.0 45. 7 45.3 44.8 44.7 43.8 42.2 42.3 42. 3 42.0 42.0

1,668 1,641 1,649 1,687 1,726 1,785 1,815 1,808 1,928 2,106 2^24 2,632
1,668 1^89 1^45 1^31 U16 1^17 1,494 1,441 1,439 1.427 1,428 1.420

2.0

0.4

11.1

4.2

0.9

13.8

5.7
L5

16.8

7.1

2.2

19.9

8.5

3.1

23.3

9.6

4.2

26.8

9.8

6.3

7.3

9.1

34. 3 487

2. 9 -12.3

10. 6 10.6

63. 6 76.8

2,216 2,205 2,249 2,343 2,444 2,571 2,662 2,700 2,979 3,426 3,950 4^92
2,216 2,135 2,108 2,125 2,146 2, 186 2,190 2,151 2^24 2,320 2,427 2.478

60.7 66.0 74.1

41. 1 40,5 40.0

.18.9 48.4 48.6 49. 5 50. 5 51.9 52.5 52. 1 55.5
48.9 46.9 45.5 44.9 44.4 44. 1 43.2 41,5 41.4

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in mills/kWh = 41.29 Total Resource Cost in mills/kWli = 39.97

Ijh exlend loads XL S Financia
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PacifiCorp RAMPP-4

Annual

Growth

Rate

Med Load - Med Gas
with Extension of Loads & DSM to 2045

Net System Projected Emissions

1996 1997 1998 1999 2000 2001 2002 2QQ3

Case*

2QOS 2008 2QU

66

2015

pystem Enerffy
GWh

MWa

50,010

5,709

49,857

5,691

v
w

OQ
(D

M
1-'
Ul

0.14%

0.21%

0.25%

-2.12%

-2.05%
-2.01%

Tntal Annual Emiss'ffns (1000 Tons)
C02 51,967 51,991
NOx 121-1 u1-6
TSP 10.9 10-9

50,259

5,737

52,172

122.0

10.9

nnualS tem Emission Rates Pounds/MWh
CQ2 2.078 2'086 2'076
NQx 4.84 4.88 4.85
TSP 0.43 0.44 0.43

Emission Rates as Percent of 1994 Base
C02 100 100.35
NOx 100 100.65
TSp 100 100.49

20 Year Einissions dnnO Tons)
C02

NOx

TSP

51,018

5,824

52,649

122.4

11.0

2,064

4.80

0.43

52,149

5,953

53,395

123.3

11.1

2,048

4.73

0.42

99.90 99.31 98.53

100.17 99.07 97.61

100.08 99.09 97.63

Average _Tolal
55.220 1,104,404

125.2 2,503

11.2 224

53,014

6,052

53, 850

123.6

11.1

2,032

4.66

0.42

97.75

96.26

96. 44

54,042

6,169

54,318

126.5

11.1

2,010

4.68

0.41

96.73

96.66

94.89

55, 182

6,299

54,672

126.0

11.1

1,982

4.57

0.40

95. 34

94.24

92.99

57, 293

6^40

55,666

126.2

11.2

1,943

4.40

0.39

93.50

90.90

90.00

60,683

6,927

57,485

126.5

11.3

1,895

4.17

0.37

91.16

86.06

85.55

66,844

7,631

59,169

126.8

11.3

1,770

3.79

0.34

85.18

783S

78.03

77, 162

8,809

53,337

126.1

11.4

1,382

3.27

0.30

66.52

67. 47
67.98

11/14/95 8:37 AM
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PaciKCorp RAMFF-4
Case # 67

Med Load - Med Gas

with Extension of All Modeling to 2045

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs^
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothernnal

1996

14.1

122Z

15.4

193S

15.9

1999

16.4

2000

16.8

2m

17.1

2IISI2

16.9

W OWC CogenT_
C OWCCogenZ

OWC Combined C de

OWC BrictgerTcai^L
OWC Htr/OWC Tran L

OWC Simple C cleCT

OWCPum Stora e

Total

DSM Programs

2QQ2

17.1

150.4

205.7

?005

41.9

2008

62,4

150.4

162.9 380.5

2011

58.9

491.7

2015

74.5

lotal

367.4

0.0

0.0

0.0

14.1

11.4

15.4

12.5

15.9

14.3

16.4

14.4-

16.8

14.5

17.1

14.8

16.9

14.6

373-1

14.8

3553

37.4

442.9

57.0

550.6

54.7

300.8

1240.8

437, 3 4373

0.0

0.0

0.0

0.0

2346.3511.8

70.1

H

Utah Wind Noii-firm

Utah Wind Firm

Utah Geothermal

Utah Cogen 1

U Utah Cogen 2

T Ut<i!i Combined C^cle^
A Ut.ili Gadsby Repowec

Utah IGCC Hiinter 4

Utali IGCC CT

Utah PC Hu«ier 4

UtnliCoal$23.25/Ton

Utah Coal 127. 00/Ton

Utah Simple Cycle CT_
Utah Compressed Aii^
Utah Fum edStora e

Total

36.7

64.6 168.0

50.4

64.7

206.2 138.2

330.5

D.O

0.0

0.0

36.7

394.8

0.0

297.3

0.0

0.0

0.0

0.0

c.o

107.6

DSMFrograms
W Wyu Wind Non-firm^
Y Wyo WindJ:.Tm_
0 Wyo Combired Cycle
M WyoIGCCWyodak2_
1 Wyo IGCC CT
N WyoFCWyodak2
G Wyn Coal $670/Ton

W o Sim Ie C cleCT

Total

DSM Programs

T KuiK'wable

0 Cngcneration

T Cambiiwd Cycle CT
A Coal & IGCC

L Transmission

Simple Cycle CI^
Fuin dSto'a e

Total

4.5

12.5

45

14.3

4.6

14.4

4.6

14.5

5.3

14.8

53

79.2

5.3

182.8

5.4

152.5

12.9 19.6

300.5

18.8

107.6

0.0

200.0 200.0

306. 8 1366.9

23.9

4.5

30.3

iS

32.4

4.6

34.8

4.6

35.4 36.6

5.3

37^

5.3

36.8

5.4

37.3

12.9

92.2

19.6

139.0

18.8

132.4

23.9

168^

114.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

114.7

32.4

Annual Summer Peak Capacity (MW)
S Native Load 7^69 7316

Y Him Sales 1^85 1.900
S DSM Programs (30) (62)
T Total Requirements 9,024 9,154
E

M Existiiig Generation 9,441 9^83
Firm Purchases 809 758

L New Resources

& Summer Purcli $6/Year

R Total Resources

lituives 1,226 WS7
Reserve Margin (RM)(%) 13.6 173

34.8

7,457

1,900

(97)
9,260

10,146

758

37.2

64.6

101.4

3S6.1

168.0

561.4

363.7

647

520.6

586.7 629.9

725.7

107.6

869.9

812.6

0.0

36.7 1973.1

4373 734.6

0.0

0,0

107.6

200.0 230.0

842.5 3827.9

7,623

2,115

(133)
9,605

10,170

738

7^60 7,995 8,207 8,413 8^07 9^73
2.130 2,130 2,130 2,130 2,130 2,130

(169) (206) (243) (281) (373) (512)
9.821 9,919 10,094 10^63 10,564 10,991

10,034 10,782

2,130 2,130

(644) (813)
11^20 12,099

10,185 ioyn 10^07 lo^os 10,123 10,014 9^69 9^_
732

83

725

183

718

65

315

697

589

692

1,017

692

1,604

692

234;

692

3,015

-UL25i)'-'10,74T~U.M4 10.SOB ll.OBB 11.U9 ll. iBS 11,494 11,832 12,310 12.902 13350

1^44

17.7

1303

13.6

1,179

12.0

1,190

12.0

1^11

12.0

1.231

12.0

1^68

12.0

1^19

12.0

1^82

12.0

1,451

12.0
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PncifiCorp RAMPF-4 Case» 67

Med Load - Med Gas

with Extension of All Modeling to 2045

Incremental Winter Capacity (MW) of Resource Additions

DSM Programs

1996

18.0

1997

21.3

usa

22,4

1222

23.3

2000

24.2

2001

24.5
OWC Wind Non-Firm

OWC Wind Firm

OWC Geotlwrmal

OWC Co en 1

C OWC Co en 2

OWC Combined C de

OWC Bndger Trans L
OWCHtr/OWCTranL

OWC Sim Ie C deCT

OWCFum Stora e

Total

DSM Programs

Utnh Wind Non-Firm

Utah Wind Firm

U tall Geo thermal

Utah Cogen 1

U Utah Cogen 2
T Utali Combined Cycle

A UtahGadsby Repower
H Utah IGCC Hunter 4

UMhIGCCCT

Utah PC Hunter 4

Ut<ih Coal $23.25/Ton

UtahCoal$27.00/Ton

Utah Simple C)'cle_CT
U tail Compressed Air
Utah Pum ed Stora e

Total

DSM Programs
W Wyo Wind Non-firm
Y Wyo Wind Firm
0 Wyo Combined C de

M WyoIGCCWyodak2
I WYPJGCCCT
N Wyo PC Wyodak 2
G Wyn Coal $6. 7Q/Ton

W o Sim !eC cleCT

Total

2002 2003

24.5 24.8

160.0

218.8

2005

55.5

160.0

173.4

2008

82.1

404.7

2011

75.9

2015 Ifital

94.6 491,1

0.0

0.0

0.0

523.1

IB.O

13.8

21.3

15.3

22.4

17,4

23.3

17.5

24.2

17.7

24.5

17.8

24.5

17.6

403. 6 388. 9 486.8

17.7 41.3 62.6

599.0

59.1

465.3

559.9

75.2

320.0

1320.0

465,3

0,0

0.0

0.0

0.0

2596.4

373.0

0.0

0.0

0.0

39.0

53.6 219.4

72.0 187.2 72.0

147.0

15.3

4.1

17.4

4.1

17.5

4.2

17.7

4.9

17.8

4.9

89.G 204.9 166.9 282.0

4.9 5. 0 11. 1 16.8

114.4

320.5

15.8

200.0

314.2

19.9

39.0

420.0

0.0

331.2

0.0

0.0

0.0

0.0

0.0

114.4

0.0

200,0

1477.6

4.9

99.7

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

99.7

DSM Programs
T Re lie wab Ie

0 Cogyiieration

T Combiiied^ycle CT
A Caal&IGCC

L Traii. smission

Simple Cy:le CT
Piim ed Stara e

Total

35.8 40.7 43.9 45.0 47.2 47.0

378.8

72.0 187.2

107.9 161.5

387.0 624.1

72.0

15D.8

670.1

189.7 963.8

39.0

35.8

Annual Winter Peak Capacity^M. lYl
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements
E

M Existing Generation
Firm Purchases

L Neiv Resources

& Suinmer Purch $6/Year

R Total Resources

Reserves

Reserve Margin (RM) (%)

7369 7,631

1,463 1,463

(36) (77)
8,996 9,018

9,385 10,025

963 905

43.9

7,736 7^94

1,463 1,463

(120) (165

9, 079 9, 192

10,190 10^17

1, 010 1. 004

613.5

8,085 6^79 8,478 8.694

1,463 1,463 1,463 1,463

(212 (259 (306) 354

9,336 9^83 9^35 9,803

10, 227 10^44 10^51 10, 255

979 972 967 959

72 638

0.0

2099.0

465. 3 796.5

0.0

0.0

114.4

200.0 200.0

894. 0 4173.7

9,104 9,732

1,463 1,463

462 623)

10,105 10,572

10,161 10,047

954 954

1,097 1,721

10^44 11/185

1,463 1,463

774 (964

11,033 11,584

9,893 9^69

954 954

2^06 3^10

10,348 10,930 11,200 11,221 11,206 11^16 11^90 11,852 12^12 12,722 13,353 14.033

1^52

15.0

1,913

21.2

2,121 2,029

23.4 22.1
1^70

20.0

1,733

183

1^56

17.2

2,049

20.9

2,107

20.9

2,150

20.3

2^20 2,449

21.0 21.1
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FacifiCorp RAMFF-4 Case # 67

Med Load - Med Gas

with Extension of All Modeling to 2045

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geotliermal

W OWCCogenl
C OWCC^en2^

owc Combined Cycle
OWC Brldger Trails L^
OWC Htr/OWC Tran L

OWC Sim 1c C cleCT

OWCPum Storage
Total

DSM Programs
Utah Wind Noii-flrm

UtflliWind Firm

Utah Geothermal

Utah Cogen 1

U UiahCogenZ

T Utah Combined Cycle

A U tnh Gadsby Rep owe r
H Utah IGCC Hunter 4

Utah 1GCC CT

Utah FC Hunter 4

Utah Coal $23.25/Ton

Utnh Coal $27.00/Ton

u.tal}^£^. f:?y£??^['_
vts^\ (^S^!'P1'^^^!L
Utah PumpedStorage^

Total

DSM Programs

W WyoWind Non-firm

V Wyo Wind Firm

0 Wyo Combined Cycle
M WyoICCCWyodakZ

I Wyo IGCC CT

N WyoFCWyodak2
C Wyn Coal $6.70/Ton

Wy» Simple Cycle CT
Total

1226 1997

9.0 18.6

1998 1222

26.9 39.4

3QS&. 2021

50.3 61.3

2QQ2

72.2

2BB 2SB5

S3.3 109.1

145.9

203,6

2S7.9

364.9

2®3

147.6

297.9

701.0

2211 2015

184.0 229,9

297. 9 297,9

1,107.2 1,162.2

203.8

9.0

8.1

18.B

16.9

2B.9

27.3

39.4

37.7

50.3

48.3

61.3

59.1

72.2

69.8

435.8

80.6

771.9 1,146.5 1,589.0 1,893.8

106.1 145.0 182.3 230.6

36.3

49.9 250.6 354,4 376.1

54.1 182.6 203.3 176.8 131.6 176.?.

4.3 4.3

8.1

3.3

16.9

6.7

27.3

10.1

37.7

13.6

48.3

17.7

59.1

21 A

123.9

25.9

263.2

30.1

3S9.4

39.5

572.5

53.7

672.9

67.4

10,9

834,5

DSM Program
T Reiwwable

0 Cogeneration

T Comb'ined Cycle CT
A Coal & IGCC

L Transmissioil

s"npl-'?_c:yi^. 3L
Pum dStora e

Total

S Native Load

3.3

20.5

6.7

42.4

10.1

66.3

13A

90.7

17.7

116.2

21.8

142.1

25.9

167.9

30.1

194.0

352.3

39.5

254.7

53.7

346.*

67.4

433.?

84.8

545.3

54.1 182.S

712. 7 1,249^ 1.759. 5 1,872.5

203.3 176^ 131.6 380.1

20.5 42.4 66.3 W.7 116.2

43 4J

10.9

142.1 222.0 729.2 1,170.7 1,772.6 2,329.2 2,Sli.l

5,414. 1 5,416. 9 5,484J 5^95. 2 5,747. 9 5, 870. 1 6,012. 8 6, 168-4 6, 462. 6 6,932.0

Y F.U^R^?l^i?^ Return 310.6 309.6 309.3 3072 307.0 307.0 307.0 306.8 305,0 305fl
S Finn Sales . 1,605. 8 1,622. 6 1,622. 4 1,676.7 1,682. 6 1,682. 6 1,682. 6 1^82.6 1^82. 6 1,682.6

T Non-Finn Sales 53G.O 775^ 802.7 721.1 662.3 640.2 606.5 8513 970.1 1,010.4

E _DSM Programs (20.4) (42.4) (66.3) (90.7) (116.2) (142.1) (167.9) (194.0) (254.7) (346. 3)
M Total Requirements 7^40. 1 8,082. 5 8,132. 2 8^095 8,283.7 8^57. 9 6,441. 0 8^15. 1 9,165.7 9^83^

Existing Generation
L Finn Purchases

& Nftii-Finn Purchases

R New Resources

Total Resources

7, 155. 5 7^11. 8 7^58. 1 7,6112 7, 667. 2 7,705. 9 7,738. 3 7,748A 7,726. 3 7, 634.1

557. 0 536. 0 553. 2 545. 0 538. 1 533^1 529. 7 526. 5 523. 4 523.4

127.6 34.7 41.0 53.4 78.4 119.0 119.0 53

54. 1 535^ 916. 0 1,426.3

7^40. 1 8,0825 8,152. 2 8,209. 5 8,283. 7 8^57.9 8,441. 0 8^15. 1 9,165. 7 9^83.8

7^50. 6 7^32.2

305. 0 319.0

1^82. 6 1. 68Z.6

1,034,5 1,039.3

(433. 9) (5453)

9,938. 8 10^27.9

7^20. 1 7^36A

523. 4 523.4

If 95.4 2.267.8

9,938.9 10^27.9
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PaciHCorp RAMPP-4 Case* 67

>T)
(to

00
(l>

N3
rsj
0

50-year
NFV

at 8. 6%

ffiMl

45,141

SO-year
Annual

Growth

Rate

CB

1. 67

4.20

0. 87

2.49

-0. 78

Med Load - Med Gas

with Extension of All Modeling to 2045

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Nel Elecfaic Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

45, 656 4.20
QS7

2. 41

-0.87

Notes:

1} SM = millions of dollars

Cost in milIs/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Besource Cost ($M)
Real

Nominal

Real

Cost: in mills/kWh

1996 1937 1998 1999 2000 2001 2002 2003 20fi5 2QOS 2QU 2015

5, 724 5, 727 5, 794 5, 905 6, 058 6, 180 6, 323 6. 478 6, 773 7. 242 7. 661 8. 142

20 42 66 90 116 142 168 194 251 343 430 545

5, 704 5, 685 5. 728 5, 815 5. 942 6. 039

5,1S 5, 164 5,225 5^16 5,418 5, 523

6,155 6,285 6^22 6/899 7^31 7,597

5/631 5, 740 5, 904 6431 6,442 6. 576

1,326 1^39 1,357 1,380 1,405 1,428 1,452 1,476 lf2S 1SW 1,667 1.712

8,078 8,274 8,459 8,664 8,896 9,416 10,013 10,444 11,182 12^61 14,128 16,054

46 93 143 179 212 245 276 305 371 469 535 624

2, 212 2, 207 2, 273 2, 339 2, 439 2, 565 2, 642 2, 672 2, 937 3. 311 3, 913 4.410

2,212 2, 136 2, 131 2, 122 2/142 2,181 2, 174 2,129 2,193 2/242 2,404 2,380

49.0
49.0 47.2

49.7

46.6

50.2

45.6

51.4
45.1

53,0

45.1

53.6

44.1

53.1
42.3

56.8
42.4

61.6

41,8

ffi.3
42.6

76.6
41.3

1,668 1^48 1,675 1,695 1,736 1,796 1,820 1,810 1,927 2,071 2,347 2^76

1,668 1^95 1^70 1^38 1^24 1^27 1,498 1.442 1.438 1/102 1,442 1^90

0.8
0.1

3.9

1.7
0.3

8.2

2.6
0.6

13.Q

4.9

1.1

16.Q

7.1

1.8

8.9

2.8

193 22.6

10.6

3.9

26.1

11.8

5.2

29.7

13.8

7.9

14.3

12.6

38.7 55.6

10.7

16,5

69,8

-3.3
18.1

81.3

2,216 2,215 2,287 2,356 2,460 2/591 2,672 2,707 2,984 3,379 3,999 4,509

2,2-16 2,145 2, 143 2,137 2/160 2,203 2,199 2,157 2,228 2/289 2,457 2,433

48. 9 48.6 49.4 49. 8 50.8

48. 9 47, 1 46. 3 45. 2 44.6

3) 50-year Real Levelized

52. 3 52. 7 52. 2 55. 5 59. 8 66. 8 72.8

44. 5 43. 4 41. 6 415 40. 5 41. 0 39.3

4) 50-year Real Levelized

2) General Inflation Rate is 3. 307o annually Utility Cost in mills/kWh ^ 41. 53 Total Resource Cost in mills/kWh s 40. 13

Ijh extend. all. XLS Financial



FadfiCorp RAMPP-4 >.aseff o/

Annual

Growth

Rate

Med Load - Med Gas

with Extension of All Modeling to 2045

Net System Projected Emissions

1997 1998 1999 2000 2001 2002 2003 2005 2008 2011 2015

System Energy
GWh
MWa

49, 970

5, 704

49,793

5,684

50,170

5, 727

50,911

5,812

52,024

5,939

52, 867

6,035

53,891

6, 152

55,023

6,281

57,054

6,513

60^63

6,891

66,628

7,606

77,015

8,792

ITS
(U

09
fD

ro
ts>

To al n ual

-O.C6% C02

0.24% NOx

0.27% TSP

i ions 10 0 Tons

51,913 51,810 52,072

121.0 121.4 121.8

10.9 10.9 10.9

nnual S stem Emission Rates Pounds/MWh

-2.30% C02 2,078 2,081 2,076

-Z02% NOx 4.84 4.88 4.85

-1.99% TSP 0.43 0.44 0.43

52.627

122.5

11.0

53,382

123.5

11.1

2,067 2,052

4.81 4.75

0.43 0.43

53,810

123.8

11.1

2,036

4.68

0.42

54,228

127.0

11.2

2,013

4.71

0.41

54,548

126.3

11.1

1,983

4.59

0.41

55,425

126.3
11.2

1,943

4.43

0.39

57,199

126.6

11.2

1,895

4.20

0.37

58,964

\V3.

11.3

1,770
3.82

OM

51,425
126.7

11.4

1,335

3.29

0.30

Emission Rates as Percent of 1994 Base

C02 100 100.16 99.91

NOx 100 100.70 100.20

TSP 100 100.53 100.13

99.50 98.77 97.97 96.86 95.43 93. 51 91. 21 85.18 64. 27

99.35 98.01 96.68 97.29 94. 78 91.40 86.61 78. 83 67. 91

99.44 98. 10 96.92 95.28 93. 30 90.27 85.72 78^2 68.25

20 Year Emissions (1000 Tons)

C02

NOx
TSP

;rage Total

54,838 1,096,761

125.4 2^08

11. 2 224

l|h extend. all. XLS 11/14/95 8:3S AM
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PacifiCorp RAMPP-4
Case # 71

Med Load - Med Gas
Low Environmental Adders

Incremental Summer Capacity (MW) of Resource Additions

DSM Pr%rams_

1996

14J

1S2Z

15.7

1998

16.1

1999

16,4

2SQQ

16.9

2001

17.1

2QQZ

17.0

2QQ3

17.1

200G

33.4

2008

49.7

2QU

46.0

2015

56.4

OWC Wind Non-Firm

OWC Wuid Firm

0 OWC Geathecmal

W OWCCogenl

C OWC Cogen2

Ictal

316.1

0.0

0.0

150.4

50.1

150.4
202.5 5.3 297. 6 558.1

OWC Combined C de

OWC BridRerTrai-is L
OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWCPunn Stora e

Total

DSM Programs

Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

Utah Cogent

14.3

13.0

15.7

14.2

16.1

14.6

16.4

14.7

u UtahCogen2
T Utali Combined Cycle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

Utah IGCC CT

Utah PC Hunter 4

UL-ihCoal$23. 25/Toii

Utah Coal S27. 00/Ton

Utah Simple Cycle CT
UtahCompressed^Air
Utah Pum edStora e

Total

DSM Programs

W WyoWind No^i-finn
V WyoWindFirm^

0 Wyo Combined Cycle
M Wyo IGCCWyodakj:
[ Wyo IGCC_CT
N Wyo PC W</odak2^
G Wyo Coal $6.70/Ton

W tiSim Ie C cleCT

Total

DSM Pragrains

T Renewable

0 Co generation

T Combiiwd Cycle CT_
A Coal & IGCC

L Traiisinissioit

Simple CycleCT
Pum ed Stora e

Total

217.4

14.8

36.7

197.4

168.0

167.5

14.8

197.4

129.4

17.0

14.7

219.6

14.7

33.4

29.0

55.0

44,0

343.6

41.7

614.5

51.9

0.0

300.8

1113.6

0.0

0.0

0.0

0.0

0.0

1730.5

282.1

0.0

0.0

0.0

36.7

394.8

0.0

13.0

5.0

us.

5.3

14.6

5.3

14.7

5.4 5.4

341.6

5.4

14.7

5.5

14.7

5.4

29.0

10.7

44.0

16.3

41.7

15.4

51.9

19.0

5.3

32.3 352 36.0

5.4

36.5

297.4

0.0

0,0

0,0

0.0

0.0

0.0

0.0

0.0

1011.0

104.1

0.0

0.0

0.0

0.0

0,0

0.0

0.0

0.0

5.4

37.1

434.6

37.3

5.5

37.2

5.4

37.2 73.1

16.3

110.0

19.B

168.0

35^ 36.0

347.8

129.4

514.5

2025 5.3

239.7 73.1

Annual Summer Peak Capacity (MW1
S Native Load

Y Firm Sales

S DSM Programs

T Total Requirements

E

M Existing Generation
Firm Purcliases

L New Resources

& Summer Purcl-. $6/Year

R Total Resources

Reserves

Reserve Margin (KM) {%}

7, 269 7316

1,785 1,900

(32) ('8)
9,022 9,149

9,441

809

9,983

758

7. 457 7, 623 7^60 7,995

1.900 1^75 1^90 1, 795

(104) (140) (177) (214)
9^54 9, 358 9,573 9,576

10.146 10,170 10,185 10,201

658 638 632 607
603 1, 080

8^07 8^13 8^07 9^73
1. 795 1, 795 1, 485 1, 177

(252) (289) (362) (472)
9,750 9,919 9,930 10,078

10.208 10,208 10,123 10,014

600 579 424 424

1. 080 1^82 1, 282 1^88_

103. 1 127. 3 702.3
0.0

297. 6 558, 1 1845.9

297.4

0.0

0.0

0.0

0.0

400.7 635.4 2845.G

10.034 10,782

1, 102 927

(575) (702)
10,561 11,007

9,869

374

1^85

9^43

341

2,143

^a^sT^am WM ww ",«' W ll.»" lz-m 11'82' ".T ".':"! "'127

1^28

13.6

1^93

17.4

1SS1
16.7

1,450

155

1347

19.3

2312

24.1

2,137

21.9

2,150

21.7

1^99

19.1

1,648

16.3

1,267

12.0

1,321

12.0
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PacifiCorp RAMPP-4 Case # 71

Med Load - Med Gas

Low Environmental Adders

Incremental Winter Capacity (MW) of Resource Additions

DSM Proerams

199G 12gZ

18.4 21.8

1222

22.9 23.5

2SSSQ. 2QQ1 2fifl2 2003

24.4 24.8 24.7 25,0

2BS 2008

71.9

2flU 2015 Total

65.3 79.0

OWC Wind Non-Firm

OWC Wind Firm

OWCGeothermat

OWC Cogen 1

C OWCCogen2
OWC Combined Cycle

OWC Bridget Trans L
OWC Htr/OWC Tran L

OWC Sim Ie C cleCT

OWCPum Stora e

Total

DSM Programs
Utah Wind Noi'i-fiim

Utah Wind Firm

Utah Geothermal

Utah Cogen 1

U UtahCogenZ
T Utah Combined Cycle
A Utsl-i Gadsby Repowec
H Utafi IGCC HLinter 4

Utah IGCC CT

Ut,ihPC Hunter 4

Utah Coal $23.25/Toti

Utah Coal $27.00/Ton

Utah Simple Cycle CT
Utah Compressed Air
Utah Pum ed Stora e

Total

DSMProg rains

W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyo Combined Cycle

M WyoIGCCWyodak2
1 Wyo IGCC CT
N WyoPCWyodak2
C WyoCoal 16.70/Ton

W oSim leC deCT

Total

160.0

53.3

160.0

215.4 5.7 316.6 593.6

18.4

15.5

21.8

16.9

22.9

17.8

23.5 237.7

17.9 18.1

184.8

17.9

24. 7 240.4

17.8 17.6

48.8

34.9

77.G

52.7

581.9

49.2

672.6

39.0

210.0 210.0

1&7.2 144.1

15.5

4.8

16.9

5.0

17.8

5.1

17.9 454.3

5.2 5.3

372.0

5.5

450.5

0.0

0.0

0.0

320.0

1184.6

0.0

0.0

0.0

0.0

0.0

1955.1

337.2

0.0

0.0

0.0

39,0

420.0

0.0

331.3

0.0

0.0

0.0

D.O

0.0

17.8

5.4

17.8

5.6

34.9

11.0

52.7

17.2

0,0

0.0

0.0

1127.5

16,3 20.5

5.2 5.3 5.4 5.6 16,3

106.9

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

106.9

DSM Programs
T Rtiitewable

0 Cogene ration

T Combirod Cycle CT
A Coal & IGCC

38.7 45,8 46.6 47. 8 48.2

Trat\smi&sio(\

Simple C^cleCT^
Fum edStoca e

Total 38.7

Annual Winter Pea kj^a pa city (MW)
S Native Load 7^69 7,631

Y Firm Sales 1,463 1.463

S DSM Programs (39} (82)
T Total Requirements 8,993 9, 012
E

M Existing Geiieratioji 9^85 10, 025

Firm Purchases 963 825

L New Resources

& Summer Purcii $6/Year

R Total (lesources

Rrserv'es 1^55 1^38

Reserve Margiii (KM) {7,,) 15. 1 20.4

7736 7^94

1,463 1^63

(128) (175

9,071 9,082

10. 190

830

10^217

824

462. 3 370.0

187. 2 144.1

697.3

8/)85 8^79

1^13 . 1^13

223) (271)

9,175 9^21

10,226 10^44

799 774

650 1,164

47. 9 48.4

215.4

94.7 141.8 130.8 160.2

&,478

1^13

<S19

9,472

10^51

769

1, 164

8^94

U13

367)

9,640

10^55

761

1^79

5.7

94.7 147.5

9,104 9,732

995 737

(462) 604)

9,637 9,865

10,161 10,047

319 269

1^79 1^85

316. 6 593.6

10^44 11,085

612 437

(734 8W)

10,222 10,627

9,893

269

1,949

21.5

1,959

21,6

2^01

273

2^60

30.7

2,711

28.6

2,755

28.6

2,222

23.1

1^35

16.6

1, 642

16,1

9^69

269

1,701 2^95

10,348 10,850 11,020 11,041 11,676 12,182 12,184 12,395 11^59 11,701 11,863 12, 433

1,806

17.0

894.6

0.0

1963.6

331.3

0.0

0.0

0.0

0.0

3189.5
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PacifiCorp RAMPP-4 Case # 71

Med Load - Med Gas

Low Environmental Adders

Cumulative Annual Energy (MWa)

_DSM programs

OWC Wind Non-Firm

OWC Wind Finn

0 OWC Geothermal

W OWC Cogent
C OWCCogen^^

OWC Combined C de

pWC BndgerTransL
OWCHtr/OWCTranL

OWC Simple C cleCT

-O^^J!-UI?]e. s[?rag^
Total

DSM Programs
Utali Wind Non-firm

Utah Wind F'ttm

Utah Geo thermal

Utah Cogen 1

U Utah Cogen 2

T Utsh Combined Cycle

A LJt^li Gadsby Repower
H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/Ton

Utah Simple Cycle CT

.
L? tfl. (} Con* pressed Air
Utah Pum dStora e

Total

1326

9.3

122Z

19.3

1S2S 1222

29.7 40.4

2202

513

148.9

49.6

Zffill

62.4

297.9

49.6

2IB2

73.5

297.9

49.6

vm

84.6

297.9

250.0

2P05 22flS

106.4 138.8

2QI1 2015

168.9 205.8

297.9

250.0

297,9

255.3

297.9 297.9

549.9 1,102J

9.8 20.2 30.9

40.4

41.7

249.8

52.6

36.3

409.9

63.4

632.5 654.3 692.0 1,016.7 1,606.0

36.3

74.2

3t.3

85.0 106.4 133,8 169. 9 20B.5

36.3 36.3 36.3

195. 4 390. 8 390. 3 390, 8 390. 8 390.S

1703 301. 8 301. 8 301. 8 301. 8 301.8

36.3 36.3

390. 8 39C.B

301.8 301.&

9,8

4,0

20.2

8.2

30.9

12,5

41.7 454.6

16. 7 21.1

792.3

25.5

803.1

29.9

813. 9 835, 3 867.7

34. 3 43. 0 56.5DSM Programs

W Wyci Wind Non-Jjr. -n

Y Wyo Wind Fum
0 _WyoCo^nb^ned Cycle
M Wyo IGCC Wyudpik 2
I WyoIGCCCT

N WyoPCWyodak2

G Wya Coal $6. 70/Ton

Wyo Simple Cycle CT
Total 4.0 8.2 12.S 16.7 21J 25.5 29.9

DSM Programs 23.1 47.7 73.1 98.8
T Renewable

0 CogcjteratioJ'i

T Coinbined Cycle CT^
A Conl & IGCC

L Tcansmission

Simple Cycle CT
Piim Stora e

Total 23.1 47.7

S Native Load 5,414. 1 5,416.9 5,484. 3 5^9S. 2 5,747. 9 5^70. 1 6,012^ 6,168.4 6,462. 6 6,932,0

Y Fump Storage/Peak Return 285.7 298.6 307.1 3065 264.4 281.9 306.2 306A 305.0 305.0

898.B 937.4

69.4 85.6

34.3

124.9 151 J 177. 5 203. 9 255. 8 334.:

430. 2 774.6 774. 6 975. 0 975. 0 980.3

170.3 301^ 301.8 301.8 301.8 301.8

69A 85.6

40S.2 500.0

1^74. 9 1, 827,2

301. 8 301It

98. 8 725. 5 1, 227. 6 1, 253. 9 1,480. 7 1^32. 6 1, 616^ 1, 984. 9 2, 629.0

S Firm Sales

T Nan-Firm Sales

E DSM Ptograms

M Total Requireineiits

Existing Generation
L Finn Purchases

& Non-Finn Purchases

R New Resources

Total Resources

1, 605. 8 1^22. 6 1^72. 2 1^33. 6 1^14. 6 1,489. 9 1,489. 9 I,4S4. 7 1, 265. 5 1, 092.9

18.2 224-7 2393 189.0

(23. 1) (47-7) (73. 1) (983) (124. 9) (1513) (177. 5) (2035) (255. 8) (334. 1)

7^82. 6 7,290.4 7^90. 5 7^36. 5 7,402.0 7,490. 6 7,649. 5 7,9505 8,016. 6 8,184.8

5,998.5 6/066-6 6,0965 6/150.7 5,626.2 5,247.7 5,488.7 5,7745 5^91.8 6,1123

563.3

720.9

503.9

720.9

473.1

72G.9

464.9

720.9

454. 3 445. 7 442. 5 4393 399. 6 381.7

720. 9 720.9 642. 0 459. 9 448. 5 408.7

600. 6 1,076A 1,076. 4 1^76^ 1,276. 8 1^82.1

7,282. 6 7,290.4 7^90. 5 7,336. 5 7,402. 0 7,490, 6 7,649. 5 7,9505 8,016. 6 6,184^

7,350.6 7^323.

305.0 305.0

1, 037. 1 82S.4

376. 5 830.6

(408. 2) (500. 0)

8,661. 1 9,3163

6378. 3 6,631.3

378. 6 3585

327. 5 197^

1^76. 7 2,129.0

8,661. 1 9316,2
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Med Load - Med Gas
Low Environmental Adders

Case # 71

SO-year
NPV

at 8.6%

ffiMl

43, 665

SO-year
Annual

Growth

Rate

cu

Financial Model Output for 1996-2015 (including end effects to 2045)

0. 52

3. 24

-0.06

2. 70

-0. 58

System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Eleclric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nonilnal Operating Revenues ($M)
Real

Nominal

Real

Nominal

Real

44,110 3.23
-0. 06

2. 56

-0.72
Notes:

1) SM = millions of dollars

Cost in mills/kWh

Average Customer Bill ($;

Total Resource Cost
DSR Customer Cost ($M)

Levelized (20-year at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cost ($M)
Real

Nominal

Real
Cost in mills/kWh

1996

5, 724

23

5,701
5, 152

1^26

8, 084

51

2, 253

2,253

49.9

49.9

1, 699

1/699

0.5

0.1

4,5

2, 257

2,257

[997

5, 727

47

5, 679

5, 159

1, 339

8, 323

104

2,263
2,191

50,1
48.5

1,690
1,636

1.4

0.2

9.3

2, 272

2, 200

3998

5, 794

73

5, 722

5,218

1^57

158

2, 322

2, 176

50.8
47.6

1, 711

1,603

2.3

0.5

14.4

2^37
2, 190

1999

5, 905

5, 807

5, 309

1, 380

9, 763

194

2,419

2, 195

52.0

47.2

1, 753

1^91

5.0
1.0

17.6

2,438
2^12

2) General InHalion Rate is 3. 30% annually
l|h low.adders.XLS Financial

W.S 499 50.5 51.6
49.8 48.3 47.3 46.8

3) 50-year Real Levelized

Utility Cost in mills/kWh =

2000

6, 058

124

5, 934

5,410

1,405

10, 262

228

2^05

2, 200

52.9

46.4

1, 783

1, 566

7.2
1.7

20.9

2, 527

2, 220

52.2
45.9

iooi

6, 180

151

6, 030

5^15

1,428

10, 493

261

2, 734

2, 324

56.6

48.1

1, 914

1,627

8.9
2.7

24.3

2,761
2, 347

22SB 20JB 2!!I)5 2008

6,323
177

6, 146

5,623

1,452

10,761

292

2, 890

2, 378

58.7

48.3

1,991

1,638

10.6

3.8

27.8

2,921

2,404

6,478

203

6, 275

5,731

1,476

10, 906

321

2, 948

2, 348

58.7

46.8

1, 997

V91

11.8
5.1

31.4

2, 984

2,377

6,773
256

6^17

5, 899

1^25

1U18

373

3, 191

2,383

61.8

46.1

2, 093

lft3

12.0
7.6

38.9

3^38
2,417

201: 2015

7,242
335

6, 907

6, 139

1^99

11,764

431

3^43
2,400

65.9
44.6

U16
W01

6.7
10.5

50.9

3, 604

2, 441

55.8

47.4

43.74

57. 7 57.6 60.3 63.8
47. 5 45. 9 45. 0 43.2

4) 50-year Real Levelized

Total Resource Cost in mills/klVh

7,661 8,U2
<08 505

7,253 7.637

6-462 6,612

1.667 1, 712

12.759 14, 637

460 512

3.963 4,462
2,435 2,408

70. 0 77.0

43. 0 41.6

2,377 2,607

1, 460 1,407

-3.7 -28.8

11.0 11.0

59.3 61.8

<.°33 4^35
2,478 2,447

67.4 73.2
41,4 39.5

42.13



PadfiCorp RAMPF-4

Med Load - Med Gas
Low Environmental Adders

Net System Projected Emissions
Annual

Growth

Rate

<;y«l;pm Eneiev
GWh

MWa

1996

49,729

5,677

1997

49,650

5,668

^
&i

era
(b

[S3
ts>
-*J

0.03%

0.33%

0.13%

-150%

-1.20%

-1.40%

Tntj. 1 Annual F"i"lnn8 (inOQT01>sl
C02 45,167 43,305
NOx 98-°
TSP 9.4

91.9

8.7

1998

50,092

5,718

42,579

89.0

8.5

Annua S tem Emi sion Rates ounds/MWh
1,817 1,744 1,700

3.94 3.70 3.55
0.38 0.35 0.34

C02

NOx
TSP

1999

50,833

5,803

43^20

90.1

8.6

1,700

3.55

0.34

2000

51^73

5,887

40, 138

78.1

7S

1^57

3.03

0.29

Emission Rate as Per ent of 1994 Base
100 96.03

100 93. 89

100 93.06

C02
NOx

TSP

m Vrar Emi»«'n"s (lOQaTsmsi

C02

NOx

TSP

93.59 93.61 85.69
90.16 89.94 76.82
89.41 89.44 77.47

Averaee _K2tal
44,911 898,226

90.8 1,815

8.6 171

2001

52^66
6,001

37,953

69.6

6.9

1,444

2.65

0.26

79.49

SJ3Q

69. 36

2002

53,799

6,141

81.18

72.48

71.20

2003

54, 935

6,271

39, 670 41,941
76.9 82.8

7. 2 7.8

1,475 1,527
2.86 3.01

0.27 0.28

2005.

57,044

6^12

43,586
85.2

8.0

1,528
2.99

0.28

2008

60,469

6,903

47,251
91.7

8.6

1,563

3.03

0.29

84.06 84.13 86.03
76.44 75.74 76.97
74.73 74.00 75.62

2011

66,902

7,637

1,528
2.97

03S

84.14

75.45

74.70

2015

66,622

7,605

51,126 45,449
99.5 104.4

9.4 9.6

1,364
3.13

0.29

75.11

79.50

76.45

11/14/95 8:40 AM
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FacifiCorp RAMPF-4 Case # 72

Med Load - Med Gas

Medium Environmental Adders

Incremental Summer Capacity (MW) of Resource Additions

DSMPrograms
OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeotbermal

w owe co i

C OWC Co en 2

OWC Combined C de

OWCBridgerTrai-isL

OWC Htr/OWC Tran L

OWC Sim Ie C deCT

OWCPum Stora e

Total

^ ̂^f?S?a^.
Utah Wind Non-firm

Utali Wind Firm

Utah Geothermal

UtahCogenl

U UtahCogen2

T Utah Cqmbu)edC:Yc!e^
A Utali Gadsby Repower

H Utah IGCC Hunter 4

UtahJGCCCT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.0G/Toi-i

Utah Simple Cycle CT
{J^ Compressed Air
U^hPutn edStora e

Total

DSM Programs

W Wyo Wind Noii-firm

Y WyoWjnd Firm

0 Wyo Combmed Cycle^
M WyoIGGCWyodak2
1 WyoIGCCCT
N WyoFCWyodak2
G WyoCoai 36.70/Tpn

IV o Sim )eC deCT

Total

DSM Programs
T Reiwwablc

0 Cogenc ration

T Combiiwd Cycle CT
A CoaJ & IGCC

L Transmission

Simple C-^cleCT
fum d Stora e

Total

2236 l^Z

143 15.7

122S

16.1

1SS2

16.4

100.0

2QQQ

16.9

100.0

150.4

441.8

2B11

17.1

150.4

441.8

2002

17.0

346.1

2im

17.1

11.1

2SB5

41.9

2008

62.4

100.0

aai

58.9

2S15

73.2

latal

367.0

0.0

0.0

300.0

300.8

1240.8

0.0

0.0

0,0

0.0

14.3

18.1

15.7

15.5

16.1

18-9

23.0

116.4

19.0

23,0

100.0

709.1

19.2

609.3

19.1

363.1

18.9 19.1

41.9

37.5

162.4

56,9

58.9

54.7

73.2

100.0

36.7

197A

423.0

168.0

100.0

197A

423.0 323.0

0.0

220<.6

367.9

46.0

0.0

30D.O

36.7

129.4

394.8

1169.0

297.4

0.0

18.1

6.3

18.5

6.4

41.9

6.5

23.0

142.0

6.4

23.0

944.3

6.6

868.9 341.9

6.5 6.6

19.1

6.5

37.5

13.0

56.9

19-6

34,7 68.0

0.0

O.D

0.0

0,0

0.0

0.0

0.0

26i i,e

-18.8

423.0

126.4

46.0

0.0

423.0

0.0

0.0

0.0

6.3

38.7

6.4

40-6 41.5

46.0

29.4

41.8 42.7

246, 0 200.0

826.3

1,014.0

6.5

42.7

100.0

789-6

552.4

42,5 42.7 92,4 135,9

23.2

] 32.4 164.4

100.0

346.1

323.0

11.1

0.0

0.0

595.4

8613

692.0

1973.1

38.7 40.6 87.5 267.8 2,083.0 1,484.7 711.6

Annual Siunmerl>eak Caoacitv (MWl

S Native Load 7^69 7316

Y Firm Sales 1,785 1,900

S USM Programs (39) (79)
T Total Requirements 9,015 9,137
E

M Existing Generation 9,441 9,983
Fitsit Purchases 809 758

L New Resources

& Suinmer Purch S6/Year

R Total Resources

Reserves 1/235 1^C4

Reserve Margin (KM) (<K>) 13.7 17.5

7,457

1,900

(121)
9,236

10,146

668

46

7^23 7^60 7,995 8^07
1^75 1^390 1,795 1,795

(163) (Z05) (248) (291)
9^35 9, 545 9, 542 9, 712

53.8

8,413

1,795

(333)
9^75

92.4 238.9

1889.4

0.0

0.0

0.0

0.0

164.4 5415.8

8^07 9^73

1.485 1, 177

(426) (565)
9^66 9/986

10^70 10, 185 10,201 10^08 10^08 10, 123 10, 014

638 632 607 600 579 424 424

292 2^32 3774 4,443 4,455 4,455 4^55

10, 334. 10, 782

1,102 927

(697) (861)
10,439 10,84B

9^69 9343

374 341

4^S5 4^55

10,250 10,741 10,850 11,100 13.149 14,582 15^51 15^42 15,002 14, 993 14, 79B 14,739

1^83

17.5

1^70

18.9

3^76

37.8

4^46

52.8

5,145

57.0

4^72

543

4,740

52.0

4346

50.1

3^97

41.7

3.429

35.9
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PadKCorp RAMPP-4 Case ff 72

Med Load - Med Gas

Medium Environmental Adders

Incremental Winter Capacity (MW) of Resource Additions

DSM Fro rams

OWC Wind Non-Firm

OWC Wind Firm

0 OWCGeothermal

W .OWCCoge^
C OWCCogenS

OWC Combined Cycle
OWC Bridger TransL
OWC Htr/OWC Tran L

QWCSimple^C cleCT
OWCPum Stoca e

Total

DSMFro rams

Utah Wind Non-firm

Utah Wind Firm

Utah Geothermal

UtalzCogertl

U Utali Cogen 2

T Ut, ih Combiiiect Cycle

A Utah Gadsby Repower
H Utah IGCC Hunter 4

UtahIGCCCT

Utah PC Hunter 4

Utah Coat $23. 25/Ton

Utah Coal S27. 0D/Ton

Utati_SimpjeCYde CT
Utah Compressed Air
Utah Pum ed Stora e

Total

DSM Programs

W Wyo Wind Non-firm

Y Wyo Wind Firm

0 Wyo Combined Cycle
M Wyo IGCC Wyodnk 2
I Wyo IGCC CT
N Wyo PC Wyodak 2
C VVyoCoal $6. 70/Toii

W o Sim Ie C cleCT

Total

DSM Pcogcams
T Renewable

0 Cogelieratioii

T Combined Cycle CT
A Coal & IGCC

L T MIIS mission

Simple C^cleCT
Pum dStora e

Total

1226 1332. 1223 1222 2QOQ

18.4 21.8 22.9 23.5 24.4

100,0 100.0

160.0

470.0

zarn.

24.8

160,0

470.0

2QQ2 2S&&

24.7 25.0

W5

55.6

2BSS

823

2211. 2015 Tolfll

75.7

IQO.Q

368.2 11.8

18.4

19.5

21,8

20.3

22.9

21.2

53.0

123.5

21.3

53.0

100.0

754.4

21,4

100.0

39.0

210, 0'

654.8

21.4

100.0

210.0

392.9

21.1

36.8

21.2

55.6

41.6

182.3

62.9

92.7 491.8

0.0

0.0

300.0

320.0

1320.0

0.0

0.0

0.0

0.0

0,0

92.7 Z431A

59.3 73.4

450.0

187.2

450.0 343.6

144.1

19.5

5,5

20.3

5.6

74.2

5.7

53.0

174.3 1,007.6 925.5 364.7

5.7 5.9 6.0 6.1

53.0

21.2

6.1

41.6

12.2

62.9

1&.8

S93

16.1

73.4

22.7

450.0

43.4 47.7

58.7

49.8

106.0

50.5 51.7

12,2 18.1 22.7

404.6

0.0

2844.5

118.4

674.4

306,0 200.0

679.0

1,087.2

52.2

100.0

640.0

594.1

51.9

368.2

343^

52.3 109,4

100.0

11.3

47. 7 155. 8 356. 5 2^17.9 1,586. 3 763.7

Ann ual Wjo t^r PgaTc Capacity (MW)
S Native Load 7^69 7^31

Y Firm Sates 1,463 1,463

S DSM Programs (43) (91)
T Total Requirements 8,989 9/SQ3

M Existing Generation 9^85 10, 025

Firm Purchases 9G3 825

L New Resources

& Summiii Puich $G/Year

R Total Resources

V.es.erves 1^59 1^47

Reserve Margin (RM)(%) 15. 1 20.5

7,736 7^94 8,085 8^79

1,463 1^63 1^13 . 1^13

(141) (191) (243) 295
9,056 9,066 9,155 9^97

10, 190 10^17 10^28 10^. 44

830 824 799 774

106 412 2^78 4, 112

8,478 8,694

1^13 1,313

(347) (400)

9,4W 9,608

9, 104

995

509

9,590

9,732

737

 

73)
9,796

10^51 10^55 IOA61 10,047

769 761 319 269

4^24 4^36 4, 836 4,936

153.1

10^44 11, 085

612 437

(826) (1, 015)

10,130 10,507

9^93 9^69

269 269

4.93G 4.936

0.0

5950.7

10^48 10,850 11,126 11,453 13,605 15,130 15,844 15,852 15,316 15,252 15,098 15,074

1,997

22.8

2,113

26.3

4,042

48.6

5, 359

62.7

5,926

67.8

5.770

65.0

5, 251

59.7

4,9U

55.7

4,427

49.0

4,025

43,5
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PacifiCorp KAMFP-4 Case* 72

Med Load - Med Gas

Medium Environmental Adders

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

QWC Wind Fitm

0 OWC Geothermal

W OWC C enl

C OWCCogen2
OWC Combined C de

OWC Bridget Trans L
OWCHtr/DWCTranL

OWC Sim Ie C cleCT

OWC Pum^Stor^ge_
Total

DSM Programs

Utah Wind Non-firm

Utah Wiiid Fitm

UlflhGeothermal

Utah Cogenl

U UtahCogen2

T Utah Combined Cycle
A Utah Gadsby Repower^
H Utah IGCC Hunter 4

UtahIGCCCT

Utah FC Hunter 4

Utah Coat $23. 25/Ton

Utah Coat $2?'.00/Ton

Utah SitngleC^cleCT
Uta h Comj^re^sedAif

ISSt

93

122Z

19.3

1328 1S22

29.7 40.4

20QS 2QQ1 2qoa 2SQa 2005 2002

51.3 62.4 73-S 84. 6 110. 4 149.0

94, 6 189.6 199. 6 189.6 189-6 189. 6 284.4

14S.9 297. 9 297-9 297.9 297.9 297.9

437J 874, 6 1^17^ 1,228. 2 1^28. 2 1,128.2

2QU. ?oi$

1853 230.4

284.4 284.4

297.9 297.9

T. yiS. 2 1^28.2

9.3

12.3

19.3

25.0

29.7 133.2 827.2 1,424.5 1,778,1 1,800,3 1,826.1 1,959.5 1,995^ 2,040,9

37.8 S0.8 63. 9 76.9 89.9 102.9 128.5 367,6

33.4 66.7

94.8

66.7

189.6

76.9

66,7 66.7

102.9

66.7 66.7 66.7

206-1

66.7

251.9

66.7

36.3

195,4

41S.7

170,3

284.4

36.3

390.8

837. 4 1J57.1

301. 8 301.8

284.4

36.3

39D.S

284,4

36.3

390.8

284.4

36.3

39D.8

1/157.1 U57.1 1,157.1

301.8 301.8 301.8

284.4

36.3

390.8

284.4 284.4

36.3 36.3

390.5 390.8

1,157.1 1,157.1

301.8 301.8

Uta h PttcnpedStora ge
Total

DSM Programs
W Wyo Wind Non-firm

Y Wyo Wild Firm
0 Wyo CoInbiiiedCyde
M WyoIGCCWy^qdak^

12.3

4.6

25.0

9,3

71.2

14.1

33.4

212. 3 1.140. 9 1, 994. 4 2, 327. 0 2, 340, 0 2. 365. 7 2/104. 7 2,442. 3 2,439.1

18,9 13.7 28.6 33.5 3S.4 48.2 63.2 77.7 95.8

66.7 667

418.7

66.7 66.7

3S.4

66.7

48.2

66.7

63.2

66.7 66.7

418.7 418.7 418-7 418.7 418,7

667

418. 7 418.7

1 WyoIGCCCT
N WyoPCWyodak2
G Wyo Coal $6.70/Ton

Wyo Simple Cycle CT^
Total

D5M Fcog rains
T Rciiewable

0 Co generation

T Combinfd Cycle CT
A Coal fc IGCC
L TrLiiismissian

Simple Cycle CT
Pum d Stora e

Total

S Native Load

4,6

26.2

9.3

53.6

47,5

81.7

66.7

85.6

UO.O

323.1

S09.1 514.0 518,9 5Z3.9 S33.6 548.6

138. 9 167. 9 196. 8 225,9 267. 2 37?.?

512.7 607.S 607.5 6Q7.5 607.5 702.3

617. 9 1^99. 6 1,942. 1 1,953. 2 1,953. 2 1,953,2

563.1

468.1

702. 3 7023

1,953^ 1,953.2

581^

578,0

1,007. 7 1357.9 1,877. 6 1^77. 6 1^77. 6 1^77^ 1^77. 6 1/877.6

26.2 53.6 148.4 433.1 2,477.2 3,93X9 4,624-1 4/664.2 4/725.4 4,912.8 5,001.2 5,111.1

5,414, 1 5,416. 9 5,484. 3 5^952 5, 747. 9 5, 870. 1 6, 012. 8 6,168. 4 6, 462. 6 6,932.0
Y PuiDjpS torage/Feak Rehun 291.9 290.9 295.2 286.9 30S. 6 3045 306.2 306.4 300.4 275^

S Finn Sales 1, 605. 6 1, 622A 1^72. 2 1^33. 6 1^14. 6 1.489. 9 1,489. 9 1,454. 7 1^655 1,092.9

T Non-Finn Sales 23. 1 181.0 157.9 179. 8 122.0

E DSMFrograins (26-2) (53.6) (S1.6) (110.0) (138.9) (167.9) (196.8) (225.9) (287.2) (379. 7)
M Total Requirements 7^85.7 7^76.8 7^70.0 7305.7 7,429.2 7319.6 7,793.0 7^615 7,921.2 8,042.3

7^50. 6 7ft32.2

255.5 290^

1^37. 1 828.4

30,4 30.0

(468. 1) (57S. D)

5,205, 5 8, W33

jExisting Generation
L Finn Purchases

St Noii-Finn Purchases

R Mew Resources

Total Resources

5, 897, 3 5,941. 7 5, 899. 0 5^86. 6 3^0&A 2^69. 0 2/293. 0 2/352. 3 2,452. 7 2,482. 4 2,618. 1 2^31.9

667, 5 614. 2 583. 4 575^ 564. 6 498. 5 445. 6 442. 5 402. 9 385.1

720,9 723.9 720.9 720.9 72D.9 687.0 627.1 628.4 6273 641.7

66, 7 333-1 2^38. 4 3,765. 0 4,427. 3 4,4383 4,438. 3 4^33.1

7. 2S5. 7 7^76. S 7. 270. 0 7^Q5. 7 7, 429. 2 7^19. 6 7.793, 1 7^61. 5 7, 921. 2 8,0423

382.0 358.7

672. 2 679.5

4^33. 1 4^33.1

8,205. 5 8,403.2

W r-led. adders. KLS
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PacifiCorp RAMPP-4 Case* 72

hd
w

00
fD

ISJ
GJ
ro

5 0-y ear
NFV

at 8.6%

am

52, 388

53,027

0. 18

2. 98

-OJ1

3. 49

0.18

Med Load - Med Gas

Medium Envkonmental Adders

Financial Model Output for 1996-2015 (including end effects to 2045)
50-year
Annual

Growth

Rate

ffll System Load (MWa)
Conservation (MWa)

After Conservation

System Load (MWa)
0.50 Energy Sales (MWa)

Total Customers (OOO's)

Ntt Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

3.49 Nominal Operating Revenues ($M)

2.81

-0.47

Notes:

1)$M = millions of dollars

1956 1397 1998 200& 2001 2DD2 20Q3 2D05 2008 2QU 2015

5, 724 5, 727 5. 794 5, 905 6, 058 6, 180 6, 32S 6, 478 6. 773

26 53 81 109 13& 167 19& 225 285

7, 242 7, 661 8. 142

379 466 582

Real

Nominal Cost in mills/kWh
Real

Nominal Average Custoinei Bill ($)
Eul

Total Resource Cost

DSR Customer Cost ($M)

Levelized (20-yedr at 8. 6%)

Energy Svc Charge ($M)

Nominal Total Resource Cosl ($M)
Real

Nominal Cost in milts/kWh

Beal

2) General Inflation Rate is 3.30",,, anniially

5,698 5,674 5,713 5,796 5/920 6,013 6,127 6,253 6,487 6,863 7,194 7^60
5,149 5,154 5,211 5,298 5,398 5^00 5,605 5,712 5,872 6,099 6,409 6^42

1,326 1,339 1,357 1,380 1,405 1,428 1,452' 1,476 1^25 1^99 1. 667 1.712

8,251 9,057. 10,887 13^80 14,615 14,998 14,974 14.949 14,941 15,286 15,324 15.617

M 128 193 235 274 312 347 381 445 526 572 650

2,318 2,289 2,366 2^58 2,916 3,497 3,849 4,025 4,201 4^50 5,022 5,499

2, 318 2, 216 2,217 2, 320 2^61 2,973 3.167 3, 207 3, 137 3, 082 3, 086 2. 968

51,4
51 A

50.7

49.1

51.8
48.6

55.1
50.0

61.7

54.2

72.6
61.7

78.4

64.5

805

64.1

81.7
61.0

85.2
57.7

89.5

55.0

96.0
51.8

1,748 1,709 1,743 1,854 2,075 2,449 2,651 2,727 2,756 2,845 3,012 3213

1,748 1,654 1,634 1,682 1,823 2,082 2,182 2,172 2,058 1.927 1,851 1,734

0.9
0.1

6.0

2.2
0.3

12.2

3.4

0.7

18.8

6.9
1.4

9.9
2.5

22. 8 26.8

12,6

3.8

31.1

15.3
5.4

35.4

17.4
73

39.9

20.6

11.5

49.8

21.5
18.4

66.6

18.5
24.8

78.8

5.3
29.5

84.7

2,324 2,3Q2 2,386 2^82 2/945 3^32 3,890 4,072 4.263 4.635 5,126 5,613

2^324 Z, 228 2,236 2, S42 2^87 3, 003 3, 201 3, 245 3, 182 3. 139 3, 150 3. 029

51. 3 50.5 51.5 54. 6 60.9

51. 3 48. 9 48. 3 49. 5 53.5

3) 50-year Real Levelized

71. 3 76. 8 78. 6 79. 3 82. 1 85. 6 90,6

60. 6 63. 2 62, 6 59. 2 55. 6 52. 6 48.9

4) 50-year Real Levelized
Utility Cost in milIs/kWh = 52.84 Total Resource Cost in mills/kWh = 50.65

l.h mpr< ̂ riri^rt Yl R Financi;



PacifiCorp RAMPF-4

Med Load - Med Gas
Medium Environmental Adders

Net System Projected Emissions
Annual

Growth

Rate

IT)
p>

OQ
fD

ts3
UJ
w

-6.27%

-6M%
-6.92%

-7.60%

-8.16%

-8^4%

sv^r" P.nerpy
GWh

MWa

Total Ann al

coz

NOx

TSP

i s

1226

49,7M
5,680

s 100
43, 183

91.1
8.7

isaz

49^31

5, 654

42,405

8.4

1998

49,913
5,698

41,035

84.7

8.1

A-a^ .. E^s.onK^ oun^m ^
L,/^U

ss "^ ^ ^
^'Sp 0-35 0-34 ()'32

1999

50,564

5,772

39,021

80.1

7.7

1,543

3.17

0.30

2000

51, 812

5,915

26^97

38.8

4.0

1,027
1.50

0.15

2001 2002

52,617 53,630
6,007 6,122

mission

coz

NOx

TSP

Rates as Percent of 194 Base
100 98.64

100 97.92
100 97. 48

2^sarEmisaifinaA°fiU(a^
C02

NOx
TSP

94.73 88.92 59. 15
92.65 86.46 40.86
92.30 86.68 43. 66

Avciaee _I<ital
24,956 499, 113

32.3 647
2.9 59

19,425

13.4

1.2

738

0.51

0.05

42.54

13.88

13.32

18,475
11.5

0.9

689

0.43

0.03

39.69

11.66

9.25

2003

54,740
6,249

19, 196
12.4

0.9

701

0.45

0.03

40.41

12. 35

9.82

2005

56,729

6,476

2008

59,808

6,827

2GU

66,093

7^45

2fll5

65,266

7,450

20,634 22^46
14.4 16-5

1.1 1.3

25^45 12,619
21.5 23.7

1.8 2.2

727

0.51

0.04

41.91

13.82

11.34

754

0.55

0.04

43. 43

15. 03

12.81

773

0.65

0.05

44.53

17.73

15.28

387

0.73

0.07

22. 28

19. 84

19.52

11/14/95 8:41 AM
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PacifiCorp RAMPF-4 Case # 73

Med Load - Med Gas

High Environinental Adders

Incremental Summer Capacity (MW) of Resource Additions

DSM Programs
OWC Wind Non-Ficm

OWCWiiid Finn

0 OWC Geotherowl

W OWCCo n 1

C OWC Cogen2
OWC Combined Cycle

pWC Bfidgw Trans L

OWCHtf/OWCTrajiL

OWC Sim Ie C de d

OWCPum Stow

Total

^^J>[.%^?-?^_
Utah Wind Noi\-firm

Utah Wind Firm

UtahGeothfcmal

UtahCogenl

U Utah Cogen 2

T Utah Combined Cycle

A Utiih Gadsby Repower
H Utah IGCC Hunter 4

Utah 1GCC CT

Utah IK: Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27. 00/Ton

Utsh SimeleC^cle CT
Utah Compressed Air

UtnliPum dStora e

Total

DSM Programs

W Wyo Wind Nor. -firm

Y Wya Wind Fi_rm_
0 Wyo Combiiied Cycle

M WyoIGCCWyodak2
I WyotGCCCT
N WyiaFCWYqclakl
G Wyo Coal 3670/Ton

W ^ Sim Ie C cleCT

Total

DSM Programs

T Renewable

0 Cogeiwratloii

T Corabuied Cycle CT

A Coal & IGCC

1. Trantimissiun

Simple Cycle CT
Puni d Stoca e

Total

1326

18.6

13SZ

19.9

isa

20.4

23.0

13SS

20.7

23.0

20QO

21.2

2m

21.3

2QQ2

213

?OQ3

21.4

?QQ5

41.9

zm

62.4

ail 2fll5 Ictal

58.9 72.5

100.0 100.0

150.4

441.8

100.0

1S0.4

441.8 445 230.3 75.8 6.6

18.6

18.1

19.9

18.5 18.9

23.0

19.0

23.0

713.4

19^

34,5 34.5

100.0 100.0

36.7

713.5

19.1

100.0

65.8

18.9

21.4

19.1

41.9

37.5

292.7

56.9

134.7

54.7

79.1

68,0

197.4 197.4

423.0

168.0

-{23.C 423.0 297.5 34.6 110.6 1095 190.0

129.4

400.5

46.0

c-o

3CO.O

300.8

124&8

0.0

os

0.0

ao

0,0

2Z88.1

367.9

46.0

69.0

300.0

36.7

394^

201U

297.4

0.0

0.0

0.0

0.0

0.0

0.0

1B.1

6.3

ia.5

6.4

76.4

6.5

23.0

34.5

176.5

6.4

23.0

944.3

6.6

868.9

6.5

441.9

6.6

316.6

6.5

72.1

13.0

167.5

19.6

164. 2 258.0

18.8 23.2

34.5

423.0 210.6

0.0

0.0

3523.0

126.4

46.0

69.0

633.6

O.U

0.0

0.0

0.0

6.3 6.4

43.0 44.8 45.8

138.0

63.9

46.!

338.0

429.6 217.1

47.0

200.0

826.3

1,014.0

46.9

200.0

789.6

763.0

6.6

46.S

44.5

6.5

47.0 92.4 138.9

423.0 297.5 34.6

230.3

110.6

18.8

132.4

75.8

163.7

0,0

875.0

894.8

876.0

1095

6.6

190.0

43.0 44.8

Aqpual Suipiper^Peal^C^pyity <MiVl
S Native Load 7^63 7^16

V FirmSales 1,785 1,900

S DSM Programs _ _ (43) (88)
T Total Requiremenls 9/111 9,128
E

M Existing Generation __?'441
Firm Purcl\ases 809

L New Resources

& Siiinmer Purcli $6/Year 500 SOO

R Total Resources 10,750 11^41

Keserves 1, 739 2,113

Reserve Margin (RM) (%) 19.3 23.1

183.8

7,457

1,900

(134)
9,223

9.983 10,146

658

138

500

384.1 2,067.3 1,799-S 514.3 344.5

758

7^23

1^75

(IW)
9^18

10.170

636

476

7^60 7, 995

1^90 1, 795

(227) (274)

9,523 9,516

10, 185 10^01

632 A07

2^16 4^69

8^07

1^95

(320)

9,682

8,413

1/795

(367)
9/841

479.8

8^07 9^73

1,485 1,177

(460) (599)
9^32 9,951

317.7

1973.1

2942.2

0.0

0.0

0.0

0.0

3603 6G8G.1

lO^Ofl 10^08 10, 123 10, 014

600 579 424 424

4,736 5,034 E/069 5,409

10,034 10,782

1,102 927

(731) (895)
10,405 10,814

9^69 9^43

374 Ml

5^95 5,791

11, 442 11, 284 13^33 15,077 15, 544 15, 821 15, 616 15, 847 15, 838 15, 975

2, -;27

24.0

1/648

21.1

3/359

40.0

4,977

58.4

5^79

60.6

5396

60^

5,199

58.8

5^12

59.2

4^49

52.2

4577

47.7

Ijh high,
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PacifiCorp RAMPP-4 Case # 73

Med Load - Med Gas

High Environmental Adders

Incremental Winter Capacity (MW) of Resource Additions

DSM Pcogtanns
OWC Wind NaivFirm

OWC Wind Firm

0 OWCCrfotherma]

vv c?^.c:-c9£.e^_
C pW CCogen2

OWC Combined C de

OWCBndger Trans L
OWCHtr/OWCTranL

OWCSiin Ie C cteCT

OWCPum Stora e

Total

DSMPrograms
Utah Wind Non-firm

Utali Wind Firm

U tail Gcothermal

Utali Cogen I

U Utah Cogen 2

T Utah Combined Cycle
A Utnli Gadsby Repower
H UtahIGCCHunter4

Utah IGCC CT

Utah PC Huntef 4

Utah Coat S23.25/Ton

Utal\Ca3l$27. QQ/Ton

Utah Simple CycJeCT^
Utah Compressed Air

Utah Pum ed Stora e

Total

DSM Programs

W Wyo Wind Non>fiiin

Y Wyo Wind Firm

0 Wyo Combined Cycle

M WyotGCCWyodak2
I Wyo 1GCC CT
N Wyo PC Wyodak 2
G _wy_t:>. c"al_s6-70/TO"

W o Sim teC deCT

Total

1226

21.9

1937

25.2

122S 1222

26.4

1S.O

27.0

18.0

ms

27.8

issa

28.3

issa

28.1

2ffli2

28.5

2S22

55.G

2flfi2

82.3

2QU. 2fil5 lot&I

75.7 92.1

100.0 100.0 100.0

160.0 160.0

470.0 47&. 0 47.3 245.0 80.7

21.9

19^

25,2

20.3

44.4

21.2

53.0

79.5

145,0

21,3

757.8

21.4

758.3

21.4

75.4

21.1

28.5

21,2

55.6

41.6

327.3

62.9

156.4

59.3

518.9

36,D

0.0

300.0

320.0

7.0 1320.0

0.0

0.0

0.0

0.0

0.0

99. 1 2494.9

73.4 404.6
53.0

79.5

100.0 loo.a

39 .a

210.0

450.0

100.0

187.2

210.0

450.0

144.1

450.0 316.5 36.8 117.7 116. 4 202.2

106.0

159.0

300.0

39.0

420.0

2139.6

331.3

0.0

0,0

0,0

0.0

0.0

0.0

19.5

5.5

20.3

5.6

153.7

5.7

53.0

79.5

253.8 -1/TO7.6

5.7 5.9

53.0

79.5

450.0

5.5 5.6 138.2 I3B.2

925.5

6,0

471.1

6.1

337.7

6.1

78.4

12.2

180.6

18.6 18.1

275.6

22.7

224.1

455.9 230.1 12.2 18.8

0.0

0.0

3899.5

118.4-

106.0

159.0

674.1

0.0

0.0

0.0

0.0

0.0

22.7 1057.5

DSM Programs
T Reiiewable

0 Cngeneration

T Combined Cycle CT
A Cm\ & tGCC

L Trartsmi&sion

Simple CyckCT^
Piiin d Stora e

Total

46.9 51.1 53.3

283,0

54.0

483.0

55,1

200.0

879.0

1,087.2

AlLqyaUVinterJ>eak CapacityJMWl
S Native Load

Y Firm Sales

S DSM Programs

T Total Ilequirements
E

M Existing Generation

Firm Purchases

L New Resources

& Summer Purch tfi/Year

R Total Resources

Reserves

R<isen'eMargin(RM)(%)

7,631

1,463

7^69

1,463

(47) 98

8,985 8,996

7,736 7^94

1,463 1^63

151) (205)

9, 048 9, OS2

8,085

1^13

(260

9,138

9^85

963

10,025

825

283 766 2,932

55.7

200.0

840.0

818.2

55.3

&1.1 336. 3 537.0 2^21.3 1,913.9

8^79
. 1^13

316

9,276

10,190 10^17 10.228 10.244

630 824 799 ?74

4,790

47.3

450.0

8,478

1313

(371

9,420

10^51

769

5^68

55S

316.5

372.3

8,694

1313

42

9, S80

109.4 164.0

245X1

36.8 117.7

lt6.2

9,1M 9,732

995 737

53 701

9,562 9,768

153.1

10^55 10,161 10.047

761 319 269

5,604 5,641 6,004

80.7 7.0

116.4 202.2

188.2 1041.9

1166.0

2C99.0

3145.0

0.0

0.0

0.0

0.0

397.4 7451.9

10/344 11^)85

612 437

B54) 1,042)

10,102 10,480

9^93 9^69

269 269

6, 201 6,410

10,S48 10,850 11,303 11,807 13,959 15,808 16,308 16,620 16,121 16,320 16.363 16.548

1^63

15.2

1,854

20,6

2, 067

24.9

2,245

30.4

4, 177

52.6

5,755

70.4

6,111

73.1

6^63

73.5

5,781

68.6

5, 774

67.1

5,483

62.0

5^91

57.9
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FaciKCorp RAMPP-4 Case* 73

Med Load - Med Gas

High Environmental Adders

Cumulative Annual Energy (MWa)

DSM Programs
OWC Wind Non-Firm

OWC Wind Firm

0 OWC Geothermal

W OWC^Cogenl
C ^VTCCogen2

OWC Combined C de

OWC BndgwTrans L
OWCHtr/OWCTtanL

OWC Simple Cycle CT

OWC Pump Storage
Total

DSM Programs
Utah Wind Non-finm

Ut.ih Wind firm

Utnh Gc'otlwniwl

Ut.ihCogenl

U UtdhCogenZ

T Utah Combined Cycle
A Utnh GadsbyRepower^
H Utah IGCC Hunter 4

UtahtGCCCT

Utah PC Hunter 4

Utah Coal $23.25/Ton

Utah Coal $27.00/TDn

UtflT_S'tmffk_CYcleCT_
Utah Compressed Air
Utah Puinped Storage

Total

DSM Programs

tv Wyo Wiiid Noii-fifm

Y Wyo Wind Firm

0 Wyo Comb'uwc[Cyde^
M

1

N WyoPCWyodak^2
G Wyo Coal $670/Tpii

Wyo Simple Cycle CT

Total

isa

113

laaz

23. d 35.9

las

4S.6

2flQQ 2221 2202 2022 2005 2QQS ZflU 2Q15

26.6 53.3

61,6

533

94.S iB9£

Z48.9

437J

74.S

53.3

284.4

297.9

874.6

87.9

53.3

284.4

297.9

91&7

101.1

53.3

284.4

297.9

918.7

126.9

53.3

165.5

53.3

20l£

533

246.5

53.3

284. 4 284.4

297.9 297.9

918.7 1,146.6

284. 4 284.4

297.9 297.9

1.221.6 1^285

11^

123

62.G 196.7 890.8 1,585.0 1,642.1 1,655.3 l,6fft.2 1,917,7 2^59.0 2,110.3

25.0 37.6

33.4

50.1

50.8

66.7

100.1

94.8

63.9

66.7

130.1

189.6

363

195.4

418.7

170.3

76.9

66.7

100.1

284.4

36.3

390.8

S9.9 102.9

66.7 667

100.1

2S4.4

363

390.8

100.1

284.4

36.3

390.8

1285 167.6

66.7 66.7

100. 1 100.1

284. 4 2S4.4

363 36.3

3WS 390.8

205.1 251.9

66.7 667

1C0.1

284,4

837. 4 1^56. 1 1^50. 6 1^84. 8 1,694,3

301.8 301. 8 301. 8 301. 8 301.8

100.1

284.4

36-3 36.3

WOJS 390.8

1302. 7 1.990.8

301. 8 301. S-

25.0 12-1.3 312.4 1^41.0 2/094.5 2^26.1 2,833.6 2,893^ 3,042.1

4.6 9.3 14.1

33.4

18.9

66.7

23.7

66.7

50.1 100.1 100.1

418.7

28.6

66.7

100.1

33.5

66.7

100,1

38.4

66.7

100.1

627. 2 627,2 627.2

48.2 63.2

66.7 66.7

100. 1 100.1

627, 2 627.2

3,188.0 3^22.8

77. 7 95,8

66.7 66.7

100.1 100.1

627. 2 627.2

Wyo IGCC Wyodak 2
WyoIGCCCT

DSM Programs
T ReiiewabLe

0 Cogeneratloi'i

T dmibined Cycle CT

A Co-il & IGCC

L Traiismissioii

Simple Cyk:CT_
Pum ed Stora e

Total

S Native Load

28.3

9.3

57.7

97.5

87.8

193.5

185.7

118.3

S76.6

609.2 822,6 627.5 832.4 842.2 857.2 B71.7 889.8

149. 2 150.3 211.3 242. 4 303, 6 396.2

766.2 955.3 955.3 955.8 955.8 955.8

817. 9 1^99. 6 1^43. 6 1,643. 6 1,643. 6 1.87L6

1/107.7 1,766. 4 2, 185. 1 2,479. 6 2^13. 5 2,623.3

484. 6 594.1

955. 8 955.8

1,946. 6 1,953,2

2^31. 7 2.919.8

28.3 57.7 231. 3 6943 ^741. 0 4,502.1 4,995. 8 5,321.4 541G. 9 5,846.9 6,118.7 6,^22.9

S/414. 1 5,416.9 5,484. 3 5^95. 2 5,747.9 5,870. 1 6^)12. 8 6/168,4 6.462. 6 6/932,0

Y Pump Storage/Peak Rehim 191.6 266.0 307.2 306.6 257.0 3063 306.7 307.0 305.0 305.0
S Firm Sales 1, 605. 8 1, 622. 6 1^712 1/S33A 1^14. 6 1^89. 9 1,489. 9 1,454. 7 1^65. 5 1^)92.9

T Non-Firm Sales 127.4 200. 1 2685 283.2 335.1

-E DSMPrograms_ (28.3) (57.7) (87.8) {1183} (149.2) (1803) (211.2) (Z42.4) (303.6) (396. 2)
M Total Requireinenls 7,183.3 7^47^ 7,275.8 7^17.2 ?^70.3 7^13.4 7,79S^ 7/956.2 8/012.6 8,268.8

Existing Gene ration
L Finn Purchases

& Noii-Firm Purchases

R New Resources

Total Resources

5,752. 5 5,9003 5,765. 6 5,444. 6 3/493. 0 2,1935 2,020. 9 1.970. 0 1,998.4 1,926.9

667. S 6142

720.9 720.9

12.5 12.5

5S3.4

720.9

575.2

720.9

564-6

720.9

481.4

616^

445.6

547,1

4425
464.7

402.9

498.0

385.1

506.0

7^50. 6 7S32S

305. 0 3C5.0

1^37. 1 828.4

202. 2 195.6

(484.6) (594.1)
8,410. 4 8^67.1

1.842. 4 1,8222

382. 0 361.9

531, 8 554.2

206.0 576.6 2^1. 9 4^21. 8 4,734. 6 5,079.0 5,113. 3 5,450.7

7, 183. 3 7, 247A 7, 275. 8 7^17. 2 7^70. 3 7, 613^ 7, 79S. 2 7, 956. 2 8, 012. 6 8/268.8

5,634. 1 5^28.7

8.410.4 8,567.0
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PaciHCoip RAMPP-4 Case* 73

50-year
NPV

at 8. 6%

BMI

50-yeai
Annual

Growth

Rate

i3U

Med Load - Med Gas

High Environmental Adders

Financial Model Output for 1996-2015 (including end effects to 2045)

System Load (MWa)
Conservation (MWa)

199& 19g7 19^ 1SW 2@OQ 2001 ^OQZ 20fl3 2005 ^QD& Zflll gSXS

5, 724 5, 727 5. 794 5.905 6,058 6. 1&0 6^23 6, 478 6,773 7, 242 7, 661 8, 142

28 57 87 118 149 180 211 242 304 397 485 601

"3

 

(W
ff

M
LO
00

0. 49

55/552 3.48
0.17

After Conservation

System Load (MWa)
Energy Sales (MWa)

Total Customers (OOO's)

Net Electric Plant ($M)

Net Conservation Assets ($M)

Utilit Cost

Nominal Operating Revenues ($M)
Real

5. 696 5, 670 5. 707 5, 788 5, 909 6. 001 6, 112 6, 237 6,469 6, 845 7,176 7, 541

5,147 5,150 5,205 5,291 5,388 5,489 5,592 5,697 5^55 6.082 6.393 6,525

1,326 1,339 1^57 1,380 1/405 1,428 1,452 1,476 1^25 1^99 1,667 1,712

9.970 12,145 14,694 16/189 16,519 16^97 16^06 16,349 16/523 16^53 16,801

71 143 215 259 302 343 S81 417 481 551 585 653

2.403 2390 2. 515 2, 777 3, 185 3, 758 4, 159 4, 296 4301 4, 819 5,326 5,855

2,403 2,314 2,357 2^19 2,797 3.195 3,423 3.423 3J61 3.264 3.272 3,159

2.97

-0. 32

Nominal

Seal

Nonninal

Real

Cost in mills/kWh

Average Customer Bill ($)

Total Resource Cost

DSR Customer Coat ($M)

Levelized (20-year at 8.6%)

Energy Svc Charge ($M)

53. 3 53. 0 55. 2 59. 9 67, 5 78. 2 84. 9 $6.1

53. 3 513 51. 7 54. 4 59. 3 66. 4 69. 9 68.6

87. 8 90. 4 95. 1 102.4

65. 5 61, 3 58. 4 55.3

UU 1.784 1^53 2,013 2,267 2,631 2,865 2,910 2,953 3,014 3,194 3,420
1,&12 1,727 1,736 1,826 1,991 2/237 2/358 2,319 2^05 2,041 1,963 1,846

1. 2 2. 7 4. 3 8. 4 12. 0 15. 4 18. 8 21. 7 25. 7 27. 2 24. 7 -12.4

0. 1 0. 4 0.9 1. 6 3.0 4. 7 6. 7 9. 0 14. 2 22. 9 31. 2 38.8

6, 8 14. 0 21. 5 25. 9 305 55. 2 40. 0 45. 1 55. 5 72. 4 83. 7 86.9

56, 276 3.<7 Nommal Total Resource Cost ($M)
0. 17 Real

2,410 2,404 2^37 2,804 3,21& 3,79S 4^06 4,350 4/571 4,914 5/441 5,980

2,410 2,328 2,378 2^44 2,826 3,229 3,461 3,466 3,413 3,328 S/343 3,227

2.80

-QA9

Notes:

1) $M = millions of dollars

Nominal

Real

Cost in mills/kWh

2) General Inflation Rate is 3. 30'X> anniially

53.2 52.8 54. 8 59. 3 66.5 76. 7 83.0 83.9 85. 1 87.0 90.9 96-5

53.2 51. 1 51.4 53. 8 58.4 65.2 683 66.9 63.5 59.0 55. 8 52.1

3) 50-year Real Levelized 4) 50-year Real Levelized
Utility Cost in milIs/kWh = 56.16 Total Resource Cost in mills/kWh = 53.76

>ih hi^, ?.f<rlB Fc Xl R Pir^ncia)



PacifiCorp RAMPF-4

Med Load - Med Gas
High Environmental Adders
Net System Projected Emissions

T>
fU

OQ
fl>

N>
LO
*A

Annual

Growth

Rate

Cyctom Enerev
GVVh

MWa

1996

48,859

5^78

1997

49,277

5,625

-14^8%

-14.93%
.12.55%

IotaLAnnBal-EmissiflB&flofiaJoBS>
42,440C02

NOx

TSP

42,440 41,452

88.9 86.1

8.4 S.2

1328

49,964

5,704

38, 694

78.8

7.6

1999

50,664

5,784

2000

51,296
5,856

35,625 23,920
72. 2 32.9

7.0 3.1

Annuals s'-Emi sion Ra^ Pound^Wh ^
\, 6S'i lf-15-m c,02 l?a 1'3^ 1'3^

^ ^ ^ ^ ^
-13.91%

1,406

2.85

0.28

933

1.28

0.12

Emission Rates as Percent of 1994 Base^
~C02 10° 96'84
NOx 10° 95'93
TSP 10° 96-62

onY"TBmiss!"1<''i"'"()Tonsl
C02

NOx

TSF

89.16 80.95 53.68
86.67 78. 25 35. 23
88.52 79.76 35.36

average _Tfital

20,639 412,781
22. 3 446

2.2 43

2001 2°B2

52,525 53,508
5,996 6,108

16, 131
6.5

0.7

614

0.25

0.03

35.36

6.77

7.57

15, 749
6.5

05

589

0.24

0.02

33.89

6.72

5.64

2003

54,601

6,233

15,973
5.7

0.5

585

0.21

0.02

33.68

5.75
5.09

2305 ZflBS 2BU

56,624
6,464

16,958
6.1

0.5

599

0.21

0.02

34.48

5.90

5.30

59,925
6,841

18,603

6.0

0.5

621

0.20

0.02

35.74

5.45

5.31

614

0.19

0.02

35.37
5.27

5.26

2fil5

66,076 65,747
7^43 7,505

20^01 2-221
6.3 4.1
0.6 0.7

68

0.13

0.02

3.89

3.45

5.81

11/14/95 S:43 AM
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