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Resource and Market Planning Program
RAMPP - 2

EXECUTIVE SUMMARY

Planning bow to meet customers’ future energy needs is a little
like planning a long-distance auto trip. You want to be sure of
two things: First, that you bave or can get enough fuel and

second, that you can afford to pay for it.

This second report on PacifiCorp’s Resource and Market Plan-
ning Program (RAMPP) describes how the Companny is making
sure itwill bave adequate resources to meet fultire energy needs
at a price cusiomers can afford. RAMPP is the Company’s
response 1o least cost planning, also referred to as inlegrated

resource planning.
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NEW
DIRECTIONS IN
POWER
PLANNING

RAMPP-2 REPORT: EXECUTIVE SUMMARY

Electricity resource planning was once a fairly simple task.
Planners essentially drew two lines: One a forecast of power
demand and the other a projection of power supplies. The
point where the two lines crossed showed when more
resources would be needed, and power plants were planned

and built accordingly.

Today the goal of resource planning is still the same: To make
sure utilities have the power supplies they need to economi-
cally meet customers’ future needs. But the process of
resource planning has changed. It has become much more
complex. More future possibilities are considered; more

resource Op[iOI'lS are assessed.

For example, this RAMPP-2 report is based not on a single
forecast of power demand — but on 26 possible futures. It
looks at the variables that affect both energy supply and
demand, and examines ways in which the Company could
respond to unexpected changes in its resource system, in

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

There are two main reasons for the increased
complexity in resource planning: Changes in
technology have made more resource op-
tions available, and changes in society have
led to more extensive analysis and more

public involvement in energy decisions.



THE PUBLIC
TAKES A FRONT

SEAT

Citizens and regulators warnit to assure that utilities will select
resource options that are both environmentally and eco-
nomically sound.
Consumers today are highly concerned about
how electricity is produced and used. They
have stepped up their involvement in energy
decisions, and are particularly concerned
about the environmental impacts of electric-
ity generation and transmission.
This strong public interest in energy decisions is one of the
reasons more and more regulatory commissions are requir-
ing utilities to prepare least cost plans with substantial public
involvement.
Members of the public have been extensively involved in the
entire RAMPP-2 process. The RAMPP-2 Advisory Group
included representatives from public agencies, public inter-
est groups, and customer groups. The Advisory Group held
11 all-day meetings to discuss the work in progress as
RAMPP-2 was developed and offer comments, suggestions
and concerns for PacifiCorp to consider and incorporate into
the plan. For example, the Advisory Group helped the
Company define a wide range of potential futures to examine
in its analysis. In addition, subgroups of the Advisory group
met to discuss Demand Side Resources, Forecasting, Re-
source Cost Effectiveness, and Environmental Costs.
A draft copy of the report was distributed to the Advisory
group for their comments. Most of the comments requested
additional information in the report. As a result, the report

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

RAMPP-2 REPORT: EXECUTIVE SUMMARY

PacifiCorp’s Resource and Market Pianning Program (RAMPP)
describes the decision-making framework the Company will
use to manage the future balance between power supply and

demand.

RAMPP is also PacifiCorp’s official response to regulatory
requirements for a least cost, or integrated resource, plan. A
number of regulatory commissions require utilities to pre-
pare plans that show how the utility will meet future energy
needs at the lowest cost to both the company and its

customers, consistent with the long-term public interest.

In PacifiCorp’s service area, Utah and Montana will soon be
issuing guidelines for the preparation of least cost plans. The
Oregon and Washington regulatory commissions already
require utilities in those states to prepare and submit every

two years a plan that:

= Examines a range of forecasts for the energy needs of its

customers,
« Considers all feasible alternatives for meeting those rieeds:
» Assesses the costs of various alternative resources;

» Describes along-range planand a shorterterm action plan

for balancing supply and demand, and

e Tlas been prepared with substantial public involvement.



RAMPP meets and exceeds these requirements. It goes
beyond strict least cost planning, and considers both re-

source and market conditions for making resource decisions.

PacifiCorp’s integrated system provides service in seven
states. However, the Company plans and operates és one
system. Therefore, the Company does not prepare a separate
plan for each state Commission. Planning is done for the

entire system,

RAMPP-2 details PacifiCorp’s most current planning informa-
tion. It describes the assumptions, strategies and principles
that will guide future supply and demand decisions. As
RAMPP-3 is prepared, that process, and the underlying
assumptions and strategies, will be updated using current

information.

RAMPP-2 does not lock the Company into a rigid resource
plan for the next 20 years. Rather, it describes a process to

be used in making future decisions.

By emphasizing a process and a planning framework rather
than focusing on a single, rigid plan, the Company retains the

flexibility it needs to respond to changing conditions.
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WHAT WE
BELIEVE IN

RAMPP-2 REPORT: EXECUTIVE SUMMARY

Through its resource and market planning, PacifiCorp
must strike a balance between customers’ anticipated
needs and the resources available. In deciding which
resources to employ when, PacifiCorp considers not only
the specific characteristics of each resource, but also how
various combinations of resources would affect the system

and the Company’s ability to meet customer needs.

PacifiCorp is guided in its resource and market planning by

eight overall principles:

Minimizing Cost and Retail Price Impact
Reliability

Efficiency

Environmental Responsibility

Dynamic Balance

Flexibility

Diversity

Innovation
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The Company’s top priority is meeting future power needs
while keeping costs and retail prices as low as possible to

remain competitive in the energy marketplace.

All resource choices should be evaluated according to
whether they help the Company provide reliable service to

customers.

This includes enhancing the efficient operation of the
Company's existing system, identifying beneficial arrange-
ments with other resource providers, and helping customers

use energy more efficiently.

The Company will continue to improve its business opera-
tions to mitigate impacts on natural resources and the
environment, and will continue to integrate into its resource

planning a consideration of environmental impacts.

The desired balance is an economically efficient margin of

resources over loads.

A variety of resource options will be employed as needed to

respond to changing circumstances.

The Company will maintain a broad variety of resource
options to hedge the risks associated with an uncertain

future.

PacifiCorp is willing to take calculated risks and try new ideas
io better meet customer and shareholder needs. The Utah
Power/Pacific Power merger is one example of a creative

approach to resource management.



PREPARING FOR
AN UNCERTAIN
FUTURE

Four Forecasts

RAMPP-2 REFORT: EXECUTIVE SUMMARY

The central dilemma in resource planning is: How can the
Company plan today to cost effectively meet customers’
energy needs tomorrow, when future conditions are un-
known? What actions must the Company take in the short

run to meet customers’ energy needs in the long run?

RAMPP-2 approached that dilemma by looking at possible
ways in which the future might evolve, and how the
Company could respond in each case. The report considers
26 possible futures, drawn from four forecasts that depict
varying levels of load growth based on economic and
demographic variables, four scenarios of circumstances that
could affect either the cost or availability of resources or push
load growth even higher than the level indicated in the high
forecast, and 18 sensitivities from special conditions which

would affect resource planning.

The four load forecasts indicate load growth that is:

« High
» Medinm High
+ Medium Low
» Low

The four forecasts cover about 90 percent of the possibilities
for future load levels, and assume no major changes in the
existing institutions and policies that affect power supplies.
Table 1 shows the level of load growth associated with each
forecast, and provides other information about how each
forecast level would affect the system. Figure 2 charts the four
levels of load growth compared to PacifiCorp’s existing

resource system.



MWa

Table 1 — Key Forecast Information

Energy Total System Total MWa  Total System Total MW
Forecast Growth Rate MWa at 2011 Added MW at 2011 Added
Low 0.5 5,595 520 7.241 634
Med-Low 17 7,040 1,912 9,194 2,462
Med-High 31 9,453 £030 12,405 5,350
High 1.0 11.460 5,190 15,120 7,808
Figure 2 — Firm Energy 1991-2010
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Four Scenarios

RAMPP-2 REPORT: EXECUTIVE SUMMARY

The scenarios introduce the possibility of a major change not
captured by the forecasts. The four scenarios analyzed in

RAMPP-2 were:

» Electrification — A major breakthrough in the cost-
effectiveness and environmental benefits of using electric-
ity in certain sectors could boost usage higher than the

levels indicated by the high forecast.

* Loss of Resources — Concerns over fish protection
could cause various regulatory or legislative initiatives.
New regulations or laws could cause the Company to lose
some flexibility in how it uses some of its hydro resources,

and how available purchased hydro would be.

» High Gas Prices — Natural gas prices could turn out to
be higher than assumed in the base forecasts. In the high
gas prices case the gas price begins higher and in the later

years, escalates faster than in the base case.

» CO, Tax — Major national and international commit-
ments to reduce carbon dioxide emissions could result in
a tax. This scenario assumes enactment of a federal law

that would tax CO, emissions at $30 per ton.



Eighteen Sensitivities Sensitivities enabled other future uncertainties to be included
in planning. The sensitivities can be grouped into the

following categories:

» Environmental—Four levels of external environmental
costs are developed. Each level is added to the existing
resource costs to develop a separate environmental
resource plan. A fifth sensitivity uses the high gas prices

with environmental costs.

Renewable Resources — One sensitivity assumes re-
newable resources cost 20 percent less than they currently
do. Another restricts resource choices to only acquire

renewables.

Demand Side Acquisition — To test the implications of
demand side acquisitions which turn out differently than
the Company’s base plans, one sensitivity assumes acqui-
sitions are 30 percent higher, and another assumes

acquisitions are 30 percent lower.

» Plant Performance — One sensitivity assumes that the
Company’s thermal plants operate less than in the base
cases, and one assumes that water levels for the hydro

plants are higher than in the base cases.

« Load Uncertainty — This is the greatest uncertainty
facing resource planners. The Company includes eight
sensitivities which changes the level of load growth in the
middle of the planning period, to mimic the manner in

which planners must respond to uneven load growth

from one year to the next.

10



PORTFOLIO OF
RESOURCES

Existing System

Demand Side
Alternatives

Supply Side Alternatives

RAMPP-2 REPORT: EXECUTIVE SUMMARY

After all these future possibilities have been determined,
RAMPP-2 tests whether PacifiCorp’s portfolio of resources
would be adequate and flexible enough to meet the resource

needs associated with each case.

The resource portfolio includes a broad range of alternatives

that fall into three categories:

Resources that are already on-line, as well as their enhance-
ments and efficiency improvements. These include the
Company’s thermal plants, hydro resources, power con-
tracts, and system effeciencies. The report also discusses
various influences on the system that need to be considered
in resource planning, such as the transmission network,
relicensing of hydro resources, and the flexibility added by

wholesale purchases and sales,

Energy efficiency programs designed to acquire resources by
helping customers use energy more efficiently. Many of
PacifiCorp’s programs use a new financing mechanism
developed by the Company called the Energy Service charge
(ESc). Through this mechanism, the Company finances a
customer’s up front costs for efficiency improvements; the
customer then repays the Company out of his or her energy
savings through an Energy Service charge on the monthly bill.

New generation sources include traditional as well as new
technologies. They are evaluated on several characteris-
tics, including costs, emissions, dispatchability, risks, and

others.



Portfolio of Resources

Existing System
Thermal plants
Hydro plants
Purchased power
Efficiencies

Demand Side Resources
Residential new construction
Residential weatherization
Appliance retrofit
Commercial new construction
Commercial retrofit
Industrial

Supply Side Resources
Wind
Geothermal
Solar
Cogeneration
Gas-fired simple cycle combustion turbines
Gas-fired combined cyde combustion turbines
Coalfired plants
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RESULTS Applying the resource portfolio to each of the possible

futures (forecasts, scenarios and sensitivities) produced an

illustrative plan (resource plan) for each future.

The illustrative plans demonstrate how the
Company can flexibly and economically meet
customers’ energy and capacity needs givena
broad range of future possibilities.

Figure 3 shows the year-by-year additions that would occur
under medium-high load growth. Figure 4 shows the resource
mix that would be used by the year 2001 to meet the needs of
customers under each of the four forecasts. Figure 5 shows the

resource mix that would be used by the year 2010.
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Figure 4 — 4 Forecasts
Resources Added in MWa 1992-2001

o - Average MW's
e ML MH  High
CCCT’s Q 4] 330 875
DSR 122 287 418 485
Coal 0 0 0 300
Renewables 0 60 208 208
Cogeneration 0 0 330 500
SC CT's 0 8] 142 130
Confract Rights 65 65 65 65
Total 187 412 1513 2563
i
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Figure 5 — 4 Forecasts
-
Resources Added in MWa 1992-2011
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PacifiCorp can serve a
growing electricity load
and still keep its prices
stable.

Environmental factors
have become
increasingly important
in the Company’s
resource planning.

RAMPP-2 REPORT: EXECUTIVE SUMMARY

The illustrative plans provide four overall conclusions:

Unless the growth in electricity load is very high, the
Company can add resources as needed without requiring
price increases greater than the level of inflation. Managed
growth continues to be a primary goal for PacifiCorp. The
Company believes that carefully planned and well-managed
growth results in more efficient service and prices for
customers and an opportunity for shareholders to eamn a

reasonable return on their investment.

The Company’s merger-related pricing commitments of “no
price increases” through the end of 1992 will be met, marking
five years of price stability and, in some cases, price
reductions. The Company’s current strategic goals call for
holding retail prices to a level that, on average, does not
increase as fast as the rate of inflation. To keep future prices
competitive, PacifiCorp will pursue the most cost-effective
resources from its portfolio, including merger and acquisi-

tion possibilities.

PacifiCorp’s current strategic plan includes for the first time
a specific environmental goal, which guided the develop-

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

Continue to improve the management of our
business operations as they affect natural
resources and the environment. Seek new
ways toexpand Company programs thatben-
efit the environment, while balancing the
interests of customers and shareholders.

A
15



Although load growil:
is uncertain, it is

manageable.

16

To achieve the goal, PacifiCorp will:

e Pursue staged development of renewable resources,
including quick implementation of pilot projects for wind
power, geothermal production and participation in the

Solar Two demonstration project;

e Accelerate its programs for acquiring demand side re-
sources (through increasing the energy efficiency of the

Company’s customers); and

e Pursue strategies for CO, offsets (activities that could help

mitigate the Company’s CO, emissions).

The Company faces a number of uncertainties that will affect
its future resource decisions. Chief among those uncertainties

is how fast electricity loads will actually grow.

The Company can adjust ifs resource acquisitions to cost-
effectively meet changing levels of load growth. The Com-
pany also has broad access to power markets which enables
it to efficiently balance supply and demand. The power
markets can be used to meet temporary or longer-term
shortages, and to sell any temporary surpluses. The revenues

from these sales are credited back to retail customers.

PacifiCorp’s strategy is to develop and maintain flexible
options and a diverse portfolio of resources to be able to
adjust resource acquisitions and maintain a reasonable
balance. PacifiCorp has an adequate portfolio of resources
that gives the Company the flexibility it needs to adjust
resource acquisitions and maintain a reasonable balance

between supply and demand.



Although the Company
faces many other
uncertainties, they too
are manageable.

RAMPP-2 REPORT: EXECUTIVE SUMMARY

Other uncertainties facing the Company include fuel prices,
environmental policies and regulations, the results of de-
mand-side resource programs, and the performance of
existing resources. Through RAMPP-2, the Company has

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

Fuel price uncertainty is reduced by the Company’s long
term coal supplies and the abundance of low-sulfur coal
reserves close to the Company’s existing generating facilities.
Higher gas prices could cause the Company to turn to more

renewables and earlier coal.

In the environmental arena, the Company has conducted
extensive analyses to assess internal and external environ-
mental costs, and to prepare for the impact those costs might
have on resource choices. The illustrative plans indicate that
significant gains in reducing emissions per kilowatt hour can

be achieved under most load growth conditions.

The acquisition level of demand-side resources is uncertain.
It is dependent on load growth and the need for new
resources. However, if the Company acquires more or less
demand-side resources than anticipated, the price impact on
customers would be small, as long as the demand-side
resources are acquired cost-effectively. The Company’s
diverse portfolio and access to markets allow the Company
to acquire power needed to meet system needs if demand-
side acquisitions do not occur as quickly as planned, and the
Company can delay other commitments if demand-side

acquisitions occur more quickly than planned.

17



The Company’s
strategy includes
three approaches:

The Company is reducing the uncertainty associated with
current plant performance by continuing its efforts to

maintain and increase plant efficiency.

Future requirements will be driven by both capacity needs
(the amount of electricity the system can provide to meet the
highest level of aggregate customer demand at any given
time) and energy needs (the number of kilowatt hours
needed to serve customers). The relative balance between
capacity and energy needs is another uncertainty facing the
Company. The Company’s strategy to quickly site SCCTs (to
provide peaking), with sufficient land to be able to convert
them later to CCCTs (to provide energy) can mitigate the

potential costs of this uncertainty.

PacifiCorp is currently in dynamic balance — i.e., its level of
supply is comfortably close to the level of energy needs. The
Company is committed to maintaining that balance, despite
the uncertainties of load growth, resource costs and availabil-

ity, and other external factors.

o Acquire “low-regret” resources. These are resources
that are beneficial regardless of the level of load growth,
such as some demand-side resources and combustion

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

o Emphasize resource diversity. Including demand-side
resources, the lowest-cost renewables, and gas-fired
resources in its new resource mix improves the diversity

of the Company’s system.

s Assure flexibility. Acquire resources that have short lead

times orcan be optioned or made adjustable in terms of timing.
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OTHER FINDINGS The illustrative plans show how PacifiCorp would imple-

Demand-Side Resources

Renewable Resources

ment its strategy to acquire the lowest cost resources first, and
postpone the acquisition of high-cost resources as long as
possible. The plans also indicate the following general

patterns for each resource category:

Because the real levelized cost of a substantial amount of
demand-side resources is less than the real levelized cost of
the supply-side resources, all of the plans call for acquiring

the full amount of cost effective DSR available.

All of the resource plans include an initial level of renewable
projects, largely because of the Company’s new environ-

mental goal.

The initial renewable projects and anticipated additions over
the planning horizon are an appropriate amount unless gas
prices increase significantly, the cost of renewables declines
significantly, or a more specific national policy develops
regarding appropriate actions to reduce CO, emissions. In
those exceptional cases, more renewable resources would

be needed than initially called for.

Renewable resources can be added to PacifiCorp’s resource
base in small increments with relatively short lead times using

a variety of fuels.

The Company is putting a strong emphasis on making sure
its renewable resources are cost effective, in order to
minimize price impacts on customers. The long-run success
of these efforts will depend on whether the benefits from

renewable resources justify their costs.

19



Peaking Resources

Cogeneration Resources

The illustrative plans reflect the Company’s recognition that
peaking as well as energy needs must be considered in
making resource decisions. RAMPP-1 focused mainly on
energy needs. RAMPP-2 also considers the contribution of

each resource to capacity or peaking needs

Simple cycle combustion turbines (SCCTs) are well suited to
meeting peaking requirements (j.e., to provide the maximum
amount of electricity needed to serve customers at any given

time).

The amount of SCCTs the Company will eventually need will
depend on the level of load growth, and on the other
resources that are added to the system. Some resource
choices (for example renewables) can require more peaking
capability. Other resource choices (for example combined
cycle combustion turbines) require less peaking capability,
because they provide capacity which can be assured to be

available when the system needs it.

The resource plans consistently call for adding SCCTS to the
system in the mid-1990s, suggesting that the Company
should immediately pursue siting several hundred mega-

waltts of SCCTs.

In addition, the Company plans to investigate pumped

storage as a peaking option.

Cogeneration is included in all of the resource plans except
the plan for low load growth. In all other cases, from 160
MWa to 840 MWa of cogeneration would be added by 2011,

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



Gas-Fired Resources

Coal Resources

RAMPP-2 REPORT: EXECUTIVE SUMMARY

the plan is 330 MWa by 2011. Many of the resource plans call
for beginning to acquire cogeneration in 1995. Therefore, it
is timely for the Company to be pursuing cogeneration

agreements with appropriate customers,

The future price of gas will be critical in determining the
actual timing and amount of gas-fired resources (including
cogeneration, simple cycle combustion turbines and com-
bined cycle combustion turbines) that are added to the

system.

Higher gas prices can have a dramatic effect on the cost
competitiveness of gas-fired resources. There is also uncer-
tainty over the availability of adequate transportation to move
the gas from production fields in Canada, Wyoming or New
Mexico to the site of the gas-fired resource. If the Company
is faced with higher-than-expected gas prices, it will be
forced to rely more on renewable resources and turn sooner

to coal resources.

Most of the resource plans call for construction of a new coal
plant by the year 2011. The earliest date in any of the forecast
plans for bringing a new coal plant on line is 2001. With a lead
time of seven years, a decision would not have to be made

until 1994 at the earliest, and most likely later.

A construction decision will depend on the rate of load
growth that occurs, the costs of alternative resources, and
environmental considerations. By the time a decision is
needed, more information will be available on all of these
factors. Preliminary siting work can shorten the lead time and

provide the Company with greater tlexibility

A
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WHERE DO WE
GO FROM HERE?

In Demand-Side
Activities and
Renewables

In Peaking Resources

RAMPP-2 REPORT: EXECUTIVE SUMMARY

The development of RAMPP-2 resulted in a new action plan
for PacifiCorp for 1992 and 1993. That action plan calls forthe

Company to:

» Continue to increase the amount of demand-side re-
sources with cumrent programs. Achieve 27 average
megawaltts of savings by 1994, and work over the next two
years to accelerate the ramping up of demand-side

programs so 170 MWa are achieved by 1990.

» Determine actions needed in 1992 and 1993 to have 125
megawatts of wind capacity (40 MW effective capacity)

operating by 1996-97, and pursue those actions.

« Sign contidentiality agreements for one or more potential
sites to analyze the feasibility of getting 50 MW of

geothermal capacity on line by 1998.

« Determine the cost and performance of utility-scale solar
energy resources through participation in the Solar 1I

demonstration project.

« Initiate siting, permitting and procurement for up to 450

MW of simple cycle combustion turbines.

« Implement the decision to acquire 150 MW of peaking

resources in Arizona Public Service Company’s area.

» Identify at least one potential pumped storage site and
determine the feasibility and cost effectiveness of the

technology

23



In Cogeneration

In Efficiency
Improvements

In Getting Ready for
RAMPP-3

S

Sign intent agreements and pursue contract negotiations
with industrial customers to have up to 300 MWa of

cogeneration on line by 1997.

Identify where transmission upgrades could enhance
resources and proceed where such upgrades are cost

effective.

Continue to implement system efficiency improvements
as identified in RAMPP-1 and included in the existing
system for RAMPP-2.

Explore new or expanded modeling solutions for RAMPP-
3 to more definitively address capacity and transmission

limitations.

RAMPP-3 work will begin immediately so that a new 20-
year resource plan can be completed, along with a new

action plan for 1994 and 1995.



HOW TO GET A
COPY OF THE
REPORT

RAMPP-2 REPORT: EXECUTIVE SUMMARY

If you would like a copy of the 170-page RAMPP-2
Report, Balanced Planning for Growth, you may call
(503) 464-5620. An additional 700 pages in four appen-
dices are also available. They are: Forecasts, Demand
Side Resources, Supply Side Resources, and Results.

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

BACKGROUND

This report summarizes PacifiCorp's second Resource and Market Planning Program
(RAMPP-2). It is intended to serve two key purposes:

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

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

The Company's Resource and Market Planning Program is broader in scope and purpose
than "least cost planning." Integrated resource planning considers both resource and
market conditions in developing guidelines for evaluating resource alternatives in the
future. Planning does not require premature decision-making, but it can provide general
parameters to help guide ongoing decisions.

This document details PacifiCorp's most current planning information. It describes the
assumptions, strategies and principles that will guide future supply and demand decisions.
RAMPP-2 evaluates alternative resource strategies under a variety of future conditions. By
using a process rather than following a specific plan, the Company retains the flexibility it
needs to respond to changing conditions.

This chapter provides a brief overview of the near-term actions the Company will take,
based on the RAMPP-2 planning framework and results. The chapter also describes the
general context for RAMPP-2, including major developments since RAMPP-1; the
Company's goals, commitments, and planning principles; LCP requirements; and the
public process.

ENVIRONMENTAL GOAL AND ACTION PLAN

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

"Continue to improve the management of our business operations as they affect
natural resources and the environment. Seek new ways to expand Company
programs that benefit the environment, while balancing the interests of customers
and shareholders."

This environmental goal has guided the RAMPP-2 process, and its impact can be seen in
the resulting action plan. The new goal includes challenging, measurable targets for energy
efficiency programs and cost-effective renewable resources. RAMPP-1 considered
external costs in its analyses; RAMPP-2 has been guided by a stronger emphasis on actions
that benefit the environment. This direct link between the Company's strategic plan and the
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development of the integrated resource plan can be seen in an accelerated demand side
resource DSR program and pilot renewable projects.

The goal calls for the Company to:

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

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

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

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

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

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

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

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

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

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

In sum, PacifiCorp has identified a broad portfolio of resource options which it can bring
on-line to provide electric service to customers at competitive prices. Due to strong

economic growth in the late 1980s, the Company expects it will need more resources than
indicated in its first least cost plan,

KEY PRINCIPLES REFLECTED IN RAMPP

PacifiCorp uses eight key principles to manage power supply and demand. These same
principles are used in the evaluation of new resource alternatives. Balanced planning
results when resource plans are developed and evaluated using all of the eight principles.
1. Minimizing cost and retail price impact
Reliable service
Efficiency
Environmental responsibility
Flexibility
Diversity

Dynamic balance

Innovation

Minimizing cost and retail price impact is the first principle of least cost planning.
It is also consistent with the Company’s strategic goal to keep prices to customers as low as
possible.

Reliable service is the primary goal of the Company's customer service. Electricity is
less a commodity than a service; it provides heat, light, industrial processes, etc.

Efficiency is of paramount importance to the Company's resource planning. It is critical
for stabilizing or reducing electricity prices. Efficiency efforts include efficient operation of
the Company's existing system, an efficient fit with other resource providers, and greater
efficiency in the way customers use electricity. Efficiency improvements have helped the
Company obtain substantially more power from the existing system. The Company also
has put a renewed emphasis on efficient transmission and distribution. And it has pursued
arrangements with other utilities to capture joint system efficiencies.
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The Company is committed to helping customers use energy more efficiently and cost-
effectively. During a time of sufficient resources, the Company has been focusing on
building capability and capturing lost opportunities.

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

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

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

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

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

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

Diversity means the Company does not want to "put all its eggs in one basket"; that is,
rely totally on one or two resource technologies or options. Diversity is one way of
hedging risk to the Company and its customers. The Company recognizes the uncertainties
associated with the costs of various resources and fuels, and wants to maintain all resource
options that may be needed in the future.

PacifiCorp also tries to identify opportunities to achieve diversity in its merger and
acquisition activity. The merger with Utah Power & Li ght is the prime example of taking
advantage of system diversities, not only in loads but also in resources and geography.
The merger created approximately 340 MW of new resources available to the merged
company through seasonal diversities. Another example is the Arizona Public Service
Company arrangement. PacifiCorp acquired the Cholia-4 coal-fired unit and will resell
during the summer a significant amount of power to APS. The arrangement is like a
scasonal exchange: it maximizes the benefits of diversity between the two companies.

Dynamic balance refers to the economically efficient balance between loads and
resources. No utility system is static; loads are varying constantly, resource capability also
varies, and the Company must provide for an uncertain future. In the short term, the
balance between loads and resources can be affected by variations in temperature, rainfall,
and forced outages at the Company's generating facilities. Longer term variations in the
balance between loads and resources can be affected by economic conditions,
environmental concerns, technological changes, competition, fuel prices and changes in
regulation and in the utility industry.

Between the two extremes of power surplus and deficit is a large gray area, where the
criteria which are used to judge resource adequacy are more economic, strategic and
subjective. A substantial surplus may leave some generating resources idle or under-used
and impose unnecessary fixed costs. At the other extreme, a utility with insufficient
resources risks system disruptions, deteriorating customer service and the need to purchase
at the mercy of the marketplace to fill immediate needs.

One way the Company maintains a dynamic balance between loads and resources is
through the wholesale market. Both sales and purchases can be arranged for as short a
time as one hour or through contractual arrangements for as long as several years. Long
term wholesale sales, ranging from one year and longer, are useful in providing economic
benefits to retail customers while mitigating the risk of future uncertainties of both Tesource
price and availability,

PacifiCorp believes that the current regional and western United States surplus energy
situation will be relatively short-lived. When the energy surplus starts to dwindle, any
utility with a modest surplus will be in a stronger position to negotiate for acquiring
additional resources for the future. If, instead, a utility is in critical need of new resources,
its negotiating position will be weak, and it will likely be forced to pay more for future
resources. Maintaining a 2-3 year surplus can help PacifiCorp negotiate for future
resources from a position of strength.
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Innovation in resource management is central to PacifiCorp's style and approach. The
Utah/Pacific merger provides an excellent example: Through this creative approach to
managing power supply costs, the Company acquired approximately 340 megawatts of
additional resources, due to seasonal diversity between the two power systems. The
Company pursues flexible wholesale transactions which provide benefits to customers. The
Company has been innovative in its recent work to derive more from the existing system
through operating efficiencies and improved maintenance practices. Other innovations
include investment in Solar II, an experimental project to test the viability of solar with
storage, and the encouragement of ground source heat pumps for our customers. The
Company carefully tracks new technology developments which could benefit customers.

CHANGES SINCE RAMPP-1

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

Other key developments since RAMPP-1 include:

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

. Growth in electricity demand has been on the high side of the
RAMPP-1 forecast range. The RAMPP-1 report predicted a range of 0.5
percent annual average load growth over the next 20 years at the low end, 1.6
percent in the medium case, and 2.6 percent in the high case. Since that plan was
published, actual electricity usage increased at a rate of 2.8 percent in 1990 and 1.2
-percent in 1991, for an average of 2.0 percent. This is between the medium-high
and high forecasts from RAMPP-1. The growth in winter and summer peaks over
this same period was more erratic, but the general trend for growth in peak demand
is consistent with energy growth in the RAMPP-1 high range.

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

. Congress amended the Clean Air Act. The impact of the Act's
emission limits on PacifiCorp will be small compared to the impact on many
Midwestern and Eastern utilities that burn high sulfur coal without emission control
technology. PacifiCorp's generating plants burn low sulfur coal and most already
have sulfur dioxide emission controls. The Company has sufficient SO2 emissions
allowances to operate its system effectively and continue to grow as needed.
PacifiCorp has already made major construction expenditures at many of its plants
to reduce SO2 emissions. Some additional control actions may be necessary.
Since the Act does not mandate the use of a particular emission reduction
technology, PacifiCorp will have the flexibility to select the most cost-effective
methods for reducing emissions.

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

COMPANY GOALS AND COMMITMENTS

PacifiCorp serves 1.2 million retail customers in seven states: Oregon, Washington, Utah,
California, Idaho, Wyoming and Montana. Its electric utility operations approximately
doubled in size through the 1989 merger of Pacific Power and Utah Power. This
transaction was the largest successful electric utility merger in 50 years. The IMeErger was a
dramatic demonstration of the company's commitment to:

. Grow in ways that benefit both customers and shareholders;

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

. Stabilize prices; and

. Explore new ideas to make the Company more competitive.

Managed growth continues to be a priority for PacifiCorp. The Company believes that
carefully planned and well-managed growth results in more efficient service and Pprices for
customers and an opportunity for shareholders to earn a reasonable return on their
investment. The goal also reflects the Company's recognition that electric energy services
play an important role in improving the economic vitality of the communities in
PacifiCorp's service areas.

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

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

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

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

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

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

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

. Examines a range of forecasts for electricity demand;

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

. Assesses supply and demand alternatives in a consistent manner;

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

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

. Has been prepared with substantial public involvement.

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

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

BLI

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

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

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

10
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Demand Side Resources (3 meetings)
Forecasting (2 meetings)

Resource Cost Effectiveness (1 meeting)
External Costs (2 meetings)

The RAMPP process within the Company involves several departments. The primary ones
are Integrated Resource Planning, Power Planning, Demand Side Planning, Forecasting,
Financial Planning, Pricing & Regulatory Affairs, Economic Regulation, and Government
Affairs. Regular internal task force meetings are held to discuss work progress, issues,
and agenda items for the RAG meetings. Frequent discussions occur with other personnel
in the Company when additional information or decisions are required which affect those
areas, such as distribution or transmission engineering, coal contracts, or wholesale
contracts. When issues develop that require officer-level input, a presentation is made to
the Management Council, or a smaller mesting is held with a few officers whose areas have
some responsibility for the RAMPP process.

ORGANIZATION OF THE REPORT

This document is organized according to the sequence for preparing RAMPP-2. It first
identifies futures, then a portfolio of resources. It then describes the illustrative plans that
were developed, summarizes the implications for major issues, and provides an action
plan.

Chapter 2: Futures identifies the three types of futures used in RAMPP-2: forecasts,
scenarios, and sensitivities. Forecasts define the range of possible future levels of growth
in electricity consumption growth ("load levels"), based on various economic and
demographic assumptions. Scenarios assume possible future occurrences that could have a
major impact on the cost or availability of resources. Sensitivities are other factors that
should be investigated for their potential impact on resource decisions. Included are
environmental costs, other resource uncertainties, and other load growth uncertainties.

Chapter 3: Portfolio identifies the mix of resource alternatives available to the
Company. Included are three categories of resources: existing system, demand side
resources, and supply side resources. The Company evaluates each resource based on the
eight principles described above.

Chapter 4: Tllustrative plans have been developed for each of the identified futures.
They illustrate how the Company would manage an efficient balance of resources to meet
customers' future electric needs cost-effectively for each possible future. The plans are
developed by balancing cost with the other seven principles discussed above. A key
purpose of the illustrative plans is to test the flexibility and workability of RAMPP under
varying conditions.

Chapter 5: Major Issues discusses key issues affecting the company's resource
planning, including growth and price stability, uncertainty, environmental costs, renewable
resources, and peak versus energy planning,

Chapter 6: Action Plan identifies the specific actions the Company has determined it

must take in 1992 and 1993 to minimize future risks, and be ready for likely levels of load
growth.

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

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

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

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

12
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POTENTIAL FUTURES

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

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

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

The sensitivities address other uncertainties not considered in the forecasts and
scenarios. Five sensitivities address external costs, six examine resource uncertainty
beyond the scenarios, and seven examine the consequences of load growth uncertainty
beyond the forecasts.

Taken together, the forecasts, scenarios, and sensitivities encompass 26 possible portraits
of the future. They are intended to represent the range of futures for which the Company
should prepare. By planning for this range of possibilities, the Company can minimize the
risks posed by uncertainty.

IB RES: FORECA!

In resource planning, the first question to be addressed is, "How much power will
customers need in the future?" This section describes the methodology used to develop
four load forecasts of customers' future electricity needs.

The RAMPP-2 process began with forecasts for every year from 1991 to 2011 based on
1990 actual data. Then, at the beginning of 1992, most of the 1991 actual data were
available to revise the estimate for 1991. Forecasts are made for each of nine zones served
by the Company: Oregon, California, Utah, Washington and Montana as well two zones
each in Idaho and Wyoming. Idaho and Wyoming each have one geographic area served
by Utah Power and another area served by Pacific Power.

The forecasting process can be thought of as a model that uses information "inputs” and
produces forecast "outputs.” A range of values for certain variables are put into the
forecasting model to produce a range of forecasts. Events that have occurred since the
forecasts were prepared may tend to skew the probabilities one direction or another. For
example, load growth in the Northwest may be lower than forecast because of anticipated
actions resulting from the Endangered Species Act. Other events may cause load growth to

13
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be higher. The range of forecasts used for RAMPP-2 is large enough to accommodate
changes in load levels that might result from these recent events.

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

Four forecasts are made for each zone:

. High
. Medium high
. Medium low
. Low

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

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

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

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

The forecast methodology resulted in four forecasts with 20-year growth rates for energy
of 0.5 percent in the low case, 1.7 percent in the ML case, 3.1 percent in the MH case, and
4.0 percent in the high case. The peak forecasts result in very similar growth rates for the
four forecasts. The growth is forecast to be slightly higher in the early years than in the
later years, and to be slightly higher for the Utah Division than for the Pacific Division.

Table 2-1 shows key information from the forecasts for energy, winter peak, and summer
peak. For each of these three measures, it indicates the system level at the end of the
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planning pericd in 2011, the total added to the system, and the annual average additions.
In the low case, 520 MWa are added over the 20 years, and the winter and summer peaks
grow by 654 and 661 MW, respectively. In the MH case the system grows by 4030 MWa
to 9453 MWa by 2011. In the high case, the system more than doubles. 5910 MWa are
added over the 20 years, and the winter and summer peaks increase by 7808 and 7478
MW, respectively.

For each of the four forecasts, annual sales by customer class and state, and monthly peak
and energy forecasts by state, are contained in the Load Forecast Technical Appendix. The
methods used to develop these forecasts are summarized below and described in greater
detail in the Technical Appendix.

Input: The Variables

Economic and demographic assumptions are two key factors in determining the forecasts.
Absent other changes, usage of electricity usually increases as economic activity increases
in the region. However, that parallel relationship can be distorted by changes in the price
of electricity, the price and availability of competing fuels, changes in the nature of
economic activity, the level of conservation and the rate at which buildings and energy-
using appliances are replaced. All of these variables are factored into the forecasts.

The Company uses national economic and demographic assumptions from Data Resources
(DR1), a national research Company. DRI provides three possible forecasts for the national
economy (optimistic, current trend and pessimistic). Differing assumptions about regional
economic growth are combined with these national assumptions to produce each of the four
forecasts.

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

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

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

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

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

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

4) How electricity consumption for that activity will chan ge in the future.
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Key Forecast Information

Table 2-1
| Total System Total Annual Ave. | Total System Total Annual Ave.
| Winter Peak Winter Peak Winter Peak | Summer Peak Summer Peak Summer Peak
| at 2011 MW Added MWAdded | 212011 MW Added =~ MW Added
I I
| 7,241 654 33 | 6,801 661 33
I |
I |
[ 9,194 2,463 123 | 8,642 2,365 118
I I
f |
} 12,405 5,350 268 | 11,770 5,181 259
! |
i |
| 15,120 7.808 390 | 14,315 7478 374
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Residential Load

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

For each end use, the Company looks first at saturation levels (the number of customers
equipped for that end use) and how those saturation levels may change with demographic
and economic changes. The saturation level for each end use is estimated based on
Company survey information. Then the Company determines the penetration level: given
the economic and demographic future assumptions, how many new households are
expected to adopt that end use in the future? In addition, how many houses which
currently have that end use are being demolished? Historic information is used to estimate
the demolition rate. Some appliances may be replaced several times before a home is
demolished. The shorter lifetime of various appliances compared to the lifetime of a home
is considered in determining the number of customers who use electricity for each end use.

The numbers of new and existing customers nsing electricity for a certain purpose are
added together to determine the total number of customers for that end use.

The Company then looks at level of use. The projected level of kWh consumption for
space and water heating in existing homes is based on historical information. The
projections of kWhs needed for appliances are estimated based on historical data and
accepted institutional, industry and engineering standards.

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

1) vailability of w heat, In some parts of PacifiCorp's service territory
(predominantly the Pacific Northwest), significant numbers of customers have both
electric and wood heating equipment. The displacement of electric space heat by
wood space heat is considered in projecting future consumption levels.

2) Model conservation or energy standards. If a state has enacted energy
standards, or is expected to enact standards such as Oregon's Model Conservation
Standards, the projected space heat usage for that state is adjusted. For states that
have not enacted model conservation standards, the present energy standards are
assumed.

The forecasting model assumes that most appliances will become miore energy efficient
over time, because of known changes in technology and government standards.

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

Commercial Load

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

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

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

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

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

Industrial Load

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

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

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

Electricity usage for other smaller categories of customers (such as irrigation,_ highway
lighting, street and area lighting, etc.) are forecast in a way similar to the industrial
customers.

Output: _The Forecasts

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

The most probable future growth lies between the ML and MH forecasts. However, by
broadening the range of forecasts to include higher and lower possibilities, the Company is
able to achieve a 90 percent confidence level in its projections -- ie., there is only a one in
ten chance that the future electricity consumption will lie outside the bounds of the high and
low forecasts.

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

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

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

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

The annual forecasts are adjusted for system losses. Then, historic load factors are used to
develop monthly peak forecasts. The historic load factors are based on three years of the
merged Company coincidental peak data (the load for each state at the time the System peak
occurs). Presently, the information needed to develop coincident load factors is available
only at the state level. The Company is working to develop the information needed to
calculate load factors for each class within each state. The load factors will be updated each
year as more data becomes available, including the impact of future DSR programs.

Graph 2-2 shows the four 20-year forecasts for energy. Graph 2-3 shows the results for
winter peak, and Graph 2-4 shows the results for summer peak. Each one indicates the
degree to which the forecast differs from the Company's existing system. In this context,
the base resource system includes the system as it exists today, and known changes to it
during the 20-year planning horizon.
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POSSIBLE FUTURES: SCENARIQS
Although the forecasts cover about 90 percent of the possibilities for future load levels,
they assume no major changes in the existing institutions and policies that affect power

supplies. The scenarios are intended to help the Company plan its resource management in
the event of a situation not encompassed by the range of the four forecasts.

The scenarios allow the Company to test the flexibility and adaptability of the resource
portfolio. The implied question is: "If this major external event were to occur, would the
Company's resource portfolio provide enough options and flexibility for PacifiCorp to
respond with cost effective solutions?" The scenario analyses indicate the different type
and timing of resource decisions under different conditions. The key is not whether the
Company could respond, but how it would respond to minimize costs 1o the Company and
price impacts on customers,

With the help of its RAMPP Advisory Group, the Company evaluated a long list of
possible trends and events that would have a major effect on electricity supply and demand.
Those trends and events were eventually narrowed to four major possibilities. This
narrowed list was discussed with the RAG group, and modified. The final list of four
scenarios was broadly supported by the group. The type of event modeled in one scenario
could easily occur simultaneously with the type of event modeled in another scenario,
However, in the interest of limiting the total number of futures, each with its own resource
plan, the total was limited to four scenarios.

The first scenario - electrification -- alters the level of load growth above the forecast for
the high case. The other three scenarios use the MH forecast of loads, and alter either the
existing system or the portfolio of resources available to meet future needs. To stay within
a range of the most likely futures, the load growth level to use for the other three scenarios
was narrowed to either the ML or the MH. The MH forecast was selected because the ML
requires so few additional resources that the scenarios would cause very few resource
changes, and the results would not be very useful. The four scenarios selected for analysis
were:

1) Electrification.

2) Loss of resources.
3) High gas prices.
4) CO2 tax.

Electrificati

The Electrification scenario affects the level of load growth, but does not change resource
costs or availability from those used in developing resource plans for the four forecasts. It
assumes that major breakthroughs in the cost effectiveness and environmental benefits of
using electricity in certain sectors could boost usage higher than the levels indicated by the
high forecast. For example, some studies have suggested that increased use of electricity
for some purposes can reduce emissions of air pollutants and CO2. Higher electricity
consumption might also result because electricity can increase energy efficiency or
productivity in many applications.

23



PacifiCorp RAMPP-2 Report

Electrification could include changes in any of the following areas:

. Increased use of electricity in the industrial sector;

. Increased use of electric vehicles (EVs) in the residential and commercial
Sectors;

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

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

. A growing percentage of new energy customers using high efficiency

electric heat and air conditioning rather than other fuels.
What might cause the electrification scenario to come about?

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

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

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

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

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

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

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

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

igh Pri

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

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

CO2 Tax

This scenario was developed to address the future risk of a CO2 tax on fossil fuels, which
would arise from the current concerns about global warming. It assumes that a major
national and international commitment is made to reduce carbon dioxide emissions.
Various tax levels were discussed by the RAG group. A consensus was that $30/ton is an
amount that is frequently discussed, and is large enough to make a difference in resource
priorities. Therefore, this scenario assumes that a federal law is passed which taxes CO2
emissions at a rate of $30 per ton. This scenario increases the fuel cost of the new resource
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alternatives that rely on fossil fuels by $30/ton of CO2 emissions beginning in 1996, and
escalates the tax each year thereafter at the rate of inflation. The added costs for coal
generated power would likely cause some shifting in the priorities among the new resource
options in the company's portfolio.

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

EV'T l s .:...

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

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

Level 1 Level 2 Level 3 Level 4

SO2 $1000/ton $2000/ton  $2000/ton $2000/ton
NOx $ 100/ton $4000/ton  $4000/ton $4000/ton
TSP $ 200/ton $3000/ton $3000/ton $3000/ton
CO2 $ 5/ton $ Ofton $ 10/ton $ 30/ton

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

her rtainti

The Company also examined a number of other uncertainties related to resource
performance and cost. These used the MH forecast for projected load growth. Two
sensitivities address renewable resources. One assumes that ail renewable resources cost
20 percent less than they do in the other cases, and one restricts resource selections by
removing coal and gas-fired resources (except for cogeneration and solar with gas back-up)
from the portfolio. Two address the uncertainties associated with acquiring DSRs. One
assumes that DSR acquisition is 30 percent higher, and another assumes it is 30 percent
lower than the level assumed in the MH forecast plan. Two address resource uncertainty.
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One assumes the Company's thermal power plants operate 10 percent less than they
currently do. That sensitivity is intended to model the circumstance in which, for whatever
reasons, the Company might be unable to keep its coal plants running at their current high
operating availability. Another sensitivity assumes the Company uses average water
conditions in its planning rather than critical water conditions, as in the other cases.

Load Growth Uncertainty

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

1) ML load growth expected, low growth occurs;

2) ML growth expected, MH growth occurs;

3) MH growth expected, ML, growth occurs;

4) MH growth expected, high growth occurs;

5) High growth expected, MH growth occurs;

6) MH growth expected, high growth occurs from 1992 through 1998, then
MH occurs from 1999 through 2005 (while the Company expects continued high
growth), then MH occurs as expected from 2006 through 2011;

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

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

PacifiCorp may choose from a number of alternatives to meet future electricity needs.
These alternatives are grouped into three categories: the existing system, demand side
resources (e.g., conservation or energy efficiency) and supply side resources (e.g., wind,
combustion turbines, etc.).

In evaluating the fit of a particular resource, PacifiCorp considers the eight principles
described in the first chapter as well as other characteristics:

Cost and Retail Price Impact: Resources should help the Company minimize costs

and keep customer prices as low as possible.

Reliable Service: Resources which improve the Company's ability to provide
reliable service to its customers are more valuable.

Efficiency: Resources should provide opportunities to increase either system or
customer efficiency.

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

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

Diversity: A resource plan should contain a variety of resources, which includes a
variety of fuels.

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

Innovation: Taking advantage of new opportunities and encouraging new
technologies are two ways in which innovation is demonstrated in the portfolio.

Dispatchability: Resources which can be dispatched when needed to meet the
Company's capacity needs should balance baseload resources. The more control
the Company has over dispatch of a resource, the greater the value that particular
resource has for the system. The value of such control for any one resource
depends on numerous elements, including but not limited to the resource location,
size, operating and maintenance costs and how quickly it can respond to changing
load levels.
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Fit: Each resource is evaluated on how well it enhances the value of the existing
system.

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

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

To be able to compare diverse resources, a life-cycle cost approach is used. The cost of
each resource per unit of energy provided is expressed in mills (tenths of a cent) per
kilowatt hour on a real levelized cost basis. The cost to the system after new resources
have been added is also examined. The actual costs which PacifiCorp would incur in
acquiring a certain resource are highly site specific and may be more or less than the
estimates used in the resource planning model.

Integrated resource planning compares demand side resources (DSRs) and supply side
resources on a consistent basis. However, there are differences in how these two types of
resources are acquired. For supply side resources, the utility pays all the costs, such as
capital investment, fuel, and operation and maintenance expenses. The sum of these
expenses is referred to as the total utility cost. However, for DSRs, the customer may pay
some of the costs. For example, it might cost an extra $3000 to build an energy efficient
house. Of that amount, the utility may pay a $2000 incentive, leaving the homeowner to
pay the rest. The homeowner will be willing to do this because of the future energy
savings. The sum of both what the utility pays and what the customer pays equals the total
resource cost (TRC) for a DSR alternative. In some cases, there are non-energy benefits
such as operational savings, or maintenance costs associated with the conservation
measures. The net present value of these costs or benefits are included in the TRC. The
TRC is used as one criteria to evaluate the relative merits of one resource plan compared to
another.

EXISTING POWER SYSTEM

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

The Existing System contained in the existing system such as thermal

Table 3-1 upgrades and system efficiencies.

Energy (MWa)

Thermal Plants 1992 1993 1994 1995 1996 1997 199§ 1399 2000 2001 2002 2003 2004 205 2006 2007

Carbon 165 167 167 167 167 167 167 167 167 167 167 167 167 167 167 167

Centralia 387 587 SB9 593 595 595 595 §95 595 595 595 sos 595 595 595 595

Cholla 263263 263 263 263 263 263 263 263 263 263 263 263 263 263 263

Colstrip BL1B1 1B 13t o3 o133 w3 131 @1 13 131 131 131 131

Craig 112149 149 149 49 M9 149 149 149 9 143 140 149 189 149 149

Dave Johnston 687 687  6R7 687 687 687 687 689 691 691 691 69 #1911 691

Hayden B 0 7P M W O T M O 0 ] 70 M0 0 7o

Hurtter 319 927 960 985 985 985 985 985 985 o985 985  ogs 985 O9BS 985  9gs

Huntington 4570 72 782 782 782 B2 TR2 782 72 TR a2 782 782 782 782

Jim Bridger 12731273 1273 123 123 1273 1213 1271 123 1213 2B 12m 12773 1213 12713 1171

Naughton 613 613 614 616 616 616 616 616 616 616 616 616 616 616 616 616

Wyodak 48 248 248 248 M8 254 260 260 260 260 260 260 260 260 260 260

Blundell 9 19 LI | T T I 9 1 1B v v 19 13 1 9

Gadsby 66 88 IS4 154 56 1T 157 AST 157 15T 157 157 159 157 157 157

Trojan 2 2 20 20 20 20 2 20 20 20 20 2 20 220 20 2

Little Mountain 1¢ 10 10 1¢ 19 19 i 13 13 13 12 13 13 13 13 13

Total Thermal 3909 6020 6136 6166 6170 6177 6184 6189 6191 6191 6191 6191 6191 6191 6191 6191

Annual Maintenance 75 33 23 M0 Mo 32 21 MT 2 M3 2 3 om g 24 A3

Net Thermal 5634 5687 5863 5856 5899 5845 S906 SBA1 5917 SRT8 5910  Sgss 5913 5844 5917 5878

Hrydro

Mid Columbia 199199 199 199 199 199 199 19 199 199 199 199 199 19 135 135

Pacific System 92393 393 393 392 303 393 393 392 393 393 393 392 393 393 203

Utah System 46 46 46 4% 46 46 46 4 46 46 46 46 46 46 46 46

Total Hydro 637 637 637 67 @7 67 &7 & &7 7 1 637 &7 67 573 573

Purchased Power 39 326 345 344 209 183 207 194 186 176 172 159 155 152 151 150

Q.F. Contracts B0 % 16 116 m5 1S s uWS w5 Ms NS s s 115 115 115

Efficiencles

Transmission 2 4 5 5 6 6 7 8 8 9 ® 10w 1 1 12 12 15
Distribution 2 6 10 15 19 24 28 3B 38 4 47 a9 5 53 55 57 59
Hydro 0 1] 0 3 6 ] 10 10 10 10 10 10 10 10 10 10 10 10 19 1o
Total Efficiencies 4 1o 15 B 30 B 45 S0 6 6 6 e 71 7% 9 82 8l 83 g4
[Total Resources 6683 6757 6975 6976 6891 6818 6910 6838 6911 GB6R 6909 6338 6339 631 6834 6796 6831 6770 6750 6683]
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The Existing System
Table 3-2
Winter Peak (MW)

Thermal Flants
Carbon
Cemralia
Cholla

Colstrip

Craig

Diave Johnston
Hayden

Hunter
Huntington

Jim Bridger
INaughton
Wyodak
Blundeil
Gadsby

Trojan

Little Mountain
Total Thermal

Hydro

Mid Columbia
Pacific System Hydro
Utah System Hydro
Total Hydro

Purchased Power
BPA Peak Purchase

Q.F. Contracts

EMiciencles
Transmission
Distribution
Hydro

Total Fificiencics

173
622
350
144

750

1004
805
1387
700
256
21

6350

420
BS54
30
1304

630
1100

S N
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178
622
350
144
165
750
78
1004
831
1337

256
21

§B33

420
854
30
1304

1200

73

17

21

1994 1995 1996

178
622
350
144
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750
8
1020
859
1387
700
256
21
228
27

6799

420
854
30
1304

546
1300

118

7
3

0
38
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627
350
144
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750
78
1075
459
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21
228
27

6862

420
854
30
1304
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1400
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9
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12
65

178
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350
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750
78
1075
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256
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6866

420
854
30
1304
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118

n
58

i3
146

1997
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350
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1387

256
2t
2
27

6870

420
854
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1304
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1400

113

12
n

8
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This table shows year by year changes in the resources

contained in the existing system such as thermal upgrades,

system efficiencies, and BPA peak purchase increase.

1998 1999 2000 2001 2002 2003 2004 2003 2006 2007 2008 2009 2010

178
631
350
144
165
750
78
1075
859
1387
704
268
21
232
27

b]
6832

420
854
30
1304

430

1400

113

14
85

186

178
631
350
144
165
750
78
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1387
704
268
21
232
21

13
6887

420
854
30
1304

420

1400

118

16
99

8
201

178
631
350
144
165
735
78
1075
859
1387
704
268
21
232
7

18
6892

420
854
30
1304

n
1400

118

18
113

&
217

178
631
350
144
165
755
78
1075
859
1387
704
268
21
32
27

18
6892

420
854
10
1304

347
1400

118

20
127

8
233

178
631
350
144
165
755
78
1075
359
1387
704
268
21
232
27

18
6892

420
854
30
1304

340
1400

118

21
141

249

178
631
350
144
165
755
18
1075
839
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704
268
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32
27

18
6892

420
854
30
1304
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1400

118
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755
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859
1387
704
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2
32

9]
6892
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854

0
1304
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1400

118
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631
350
134
165
755
8
1075
859
1387
704
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18
6892

420
854
0
1304
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1400
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265
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631
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165
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859
1387
704
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232
27

13
6892
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854
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1400

113

29
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8
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859
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232
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1400
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8
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2
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286
854
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1400

118

32
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1075
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18
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286
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1400
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178
631
350
144
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755
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1387
704
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232
27

18
6392

118
854
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1400

118

36
163

285

2011
178
631
350
144
165
755
78
1075
859
1337
704
268
21
232
27

6892

118
854
30
1002

1400

Total Resources 9463 9831 10105 10284 10193 10076 10320 10330 10302 10294 10303 10300 10263 10269 10140 10158 10114 10116 9950
Reserve Requirement 1230 1267 1284 1284 1284 1303 1323 1343 1363 1383 1404 1425 1446 1468 1490 1513 1535 1558 1582
IAvnilahI: Resources 8233 8564 8821 9000 8909 8773 8997 B9BT 8939 B9l 8899 4875 8817 BAG1 8650 8645 8579 8558 8368
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PacifiCorp - RAMPP 2 This table shows year by year changes in the resources
The Existing System contained in the existing system such as thermal upgrades,
Table 3-3 system efficiencies, BPA peak purchase increase.
Summer Peak (MW)

Thermal Plants 1992 1993 1994 1995 1996 1997 1998 1999 000 2001 2002 2003 2004 2005 2006 2007 2008
Carbon 78 178 178 U7 178 178 178 178 178 178 178 i78 478 178 178, 178 178
Centralia 62 622 627 61 61 61 611 61 61 61 1 61 61 61 61 61 1
Cholla 330 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350
Colstrip 44144 144 144 144 M4 144 44 W4 144 144 144 44 144 144 144 144
Craig 165 165 165 165 165 165 165 165 165 165 165 165 165 165 165 165 165
Dave: lohnston 730750 750 750 750 750 750 755 755 755 755 IS5 955 155 755 55 755
Hayden s W 78 B B B 8 B 8 W W 8 8 8 7"
Hunter 1004 1020 1075 1075 1075 1075 1075 1075 1075 1075 1075 1075 175 1075 1075 1075 1075
Huntington B3l 859 BS9 859 859 859 859 859 850 BS9 859 859 459 @S9 359 459 859
Jim Bridger 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387 1387
Naughton 700 700 704 704 704 704 704 708 04 704 704 704 04 04 o4 704 704
Wyodak B6 256 255 256 256 268 268 268 268 268 268 268 268 268 268 268 268
Blundell oL - - B S - N - S T . . L 21
Gadsby T 97 228 28 2 22 1 B2 m2 2 12 m w2 m w2 n2 M2
Trojan 22 w7 AUy ow WM N wm on N o ow 27
Little Mountain 13 13 13 13 13 13 18 18 18 18 13 18 18 18 18 18 18
Total Thermal 6624 6663 6862 6866 6870 6882 6887 6892 6892 6992 6892 GA92 6892 6892 6892 6892 6892
Hydrg

Mid Columbia 420 420 420 420 420 420 420 420 420 420 420 420 420 40 286 286 286
Pacific System 820 320 B0 820 §20 820 8§20 820 820 820 820 820 820 820 820 8§20 820
Utah System 59 20 hH] 0 20 50 30 30 50 30 50 30 30 30 30 0 i)
Total Hydro 1250 1290 1290 1290 1290 1290 1290 1290 1290 1290 290 1290 1290 1290 1156 115 1156
Purchased Power 6% 52 511 500 s 93 M\ a1 47 41 S50 92 97 .97 84 34 34
BPA Peak Purchase 1100 1200 1300 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400 1400
Q.F. Contracts s 18 18 M8 118 18 18 1B 118 18 18 118 118 118 118 118
Eiiciencies

Transmission 2 4 7 9 1 2 1M 16 13 2 2 B 23 27 » W 32
Distribution 417 31 a4 S T 85 % 13 1 1 44 148 151 155 1s% 163
Hydro 0 ¢ Q 12 18 83 87 8 87 87 87 87 87 87 8 8 81
Total Efficiencics 6 21 3% 6 M6 166 186 201 217 233 M9 256 259 265 270 276 81
Total Resources 9783 9820 10119 10240 10070 9950 9914 9B91 9900 98I 9900 9862 9863 9R6E 9752 9507 9813
Reserve Requirement 301267 1284 1284 1284 1303 1323 1343 1363 1383 1404 1425 1446 1468 1490 1513 1535
[Available Resources 8333 8553 8835 8956 8786 8647 BS91 8548 8537 8510 8496 8437 8417 8400 5262 8204 5273
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The net energy resources in the existing system are at the same level at the end of the
planning period as they are at the beginning, although there are year-to-year changes, and
individual components change. The amount of energy available from the thermal plants
will increase from 5634 MWa in 1992 to 5844 MWa in 2011. The hydro system will
contribute less power, due to decreases in the Company's rights to power from the mid-
Columbia resources. Existing purchased power contracts will expire over the period. QF
contracts will increase slightly, as known resources come on line. Efficiencies will
increase, reducing the need for other new resources.

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

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

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

har risti h

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

RAMPP-2 considers power that will be exchanged and acquired under agreements with

Arizona Public Service and Colorado-Ute Electric Association to be part of the existing
system. Those agreements are described later in this section.
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From 1989 through 1991, PacifiCorp gained additional resources through various
efficiency improvements on the thermal, hydro, and transmission and distribution systems.
Thermal plant capacity upgrades achieved 76 MW of capacity, availability improvements
added 58 MWa, and changing maintenance practices added 200 MWa. On the hydro
system, 2.2 MW were added through increasing the efficiency of equipment. On the
transmission and distribution system, 1.2 MWa was added through efficiency
improvements, including conservation voltage reduction.

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

rm ro P

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

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

Power Contracts

Since RAMPP-1, PacifiCorp acquired existing generating facilities from two western
utilities. It has completed a generating unit acquisition from Arizona Public Service
Company (APS) and a related set of power transactions. It has acquired certain generating
assets of the Colorado-Ute Electric Asscciation, and made related agreements with Public
Service of Colorado and Tri-State Generation and Transmission Cooperative.

Arizona Public Service

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

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

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

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

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

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

Colorado-Ute Electric Association

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

System Efficienci

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

Thermal plant improvements increase the capacity, energy and/or efficiency of the plant.
Additional capacity of 147 MW will be added to the existing thermal system during the
planning horizon. Hydro plant improvements are expected to add 10 MWa and 87 peak
MW. Transmission and distribution efficiency improvements are expected to add 74 MWa,

Influences on the System

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

Pacific Northwest Coordination Agreement

PacifiCorp is one of 15 power generating utilities that share in the Pacific Northwest
Coordination Agreement with the U.S. Bureau of Reclamation, the U.S. Ammy Corps of
Engineers and the Bonneville Power Administration. That agreement provides for
coordinated operation of the hydroelectric dams on the Columbia River and other
Northwest river systems, so they collectively produce maximum power at maximum
efficiency. Participants must meet requirements for flood control, irrigation, recreation,
fish flows and navigation before power can be generated. The A greement limits the ways
in which PacifiCorp can use the hydro resources to meet its load requirements. The 1964
Agreement will expire in 2003. PacifiCorp has entered into negotiations which would
facilitate continuation of that contract.

Transmission

PacifiCorp's bulk power system can be represented by several distinct load/resource areas.
The transmission system linking Wyoming, Utah and the Pacific Northwest has in the past
provided PacifiCorp with opportunities to acquire new resources which can easily be
integrated into the existing system. The interconnections within the system have also
allowed the Company to take advantage of the load and resource diversities between the
Pacific Northwest and Rocky Mountain and Desert Southwest areas. By taking advantage
of these interconnections and diversities, the Company has increased system operating
efficiencies beyond those already achieved by the Utah Power/Pacific Power merger.

However, the transmission system has capacity constraints which limit the flow of power

between certain load and resource areas. Planning for resource additions must recognize
these limitations and, where appropriate, point to logical transmission improvements. At
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present, resources exist on the east side of the system that could be more completely
utilized in the west if more transmission capacity were available. Transmission plans are
being developed to increase the capacity to move additional resources from east to west.
The transmission that will be required will be very site dependent. The Company is now
investigating its short- and long-term transmission capability and requirements and
developing a long-term transmission plan. The plan will enable the Company to better
evaluate the appropriate geographic locations for specific resources.

Peak and Energy Reserves

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

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

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

Hydro Relicensing

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

Canadian Entitlement

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

Flexibility from Wholesale Purchases and Sales

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

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

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

The Company currently has a number of existing long-term wholesale purchase power
contracts. Some of the larger contracts include: Colockum Transmission Company (102
MW); Tri-State Generation and Transmission Association (150 MW); Hanford WNP-1
Project (80 MW); and Washington Water Power (150 MW). PacifiCorp has an option with
Tri-State to extend current deliveries of 600,000 MWh annually, for three years (1996-98).
RAMPP-2 does not use this extension as a resource due to unknown price and delivery
terms which must be renegotiated at the time of extension. However, PacifiCorp has a
good working relationship with several utilities. As a result, although existing contracts
may not contain extension provisions, the company anticipates the potential to quickly
negotiate or extend deliveries on existing contracts. If such an extension or negotiation
could result in cost effective resources, it could enable PacifiCorp to meet unanticipated
load growth or provide power if other resource options are delayed.

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

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

DEMAND SIDE PORTFOLIO: ENERGY EFFICIENCY PROGRAMS

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

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

End Use

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

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

C Ceilin
In developing the programs, it is necessary to have some idea of a cost ceiling -- that is,

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

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

h r ryi r

Market research shows customers often have difficulty when required to finance their part
of the costs for demand side efficiencies. To help customers overcome that financial
hurdle, and still keep utility costs low, PacifiCorp has introduced an innovative financing
mechanism called the Energy Service charge (ESc). The Company provides full up-front
financing for the efficiency improvements, which the customer then repays out of his or her
energy savings through an Energy Service charge on the customer's monthly bill. The
charge minimizes the effect that efficiency programs might otherwise have on retail prices.

The ESc is designed so the customer who directly benefits from the efficiency measure
pays most of the cost rather than the cost being spread to all customers. In addition to fair
pricing, the ESc offers a number of advantages. It provides front-end financing of an
entire comprehensive package of energy efficiency measures, including lighting, windows,
HVAC, etc., as opposed to a rebate approach that is often tied to specific measures. Thus
the ESc approach has the potential to capture greater savings. The ESc is also simple and
self-policing. Customers who pay for efficiency are more likely to insist the measures
work and are cost effective, which adds to the Company's ability to verify savings.

PacifiCorp plans to use the ESc in many of its new programs. While reducing the impact
on retail prices is important, the company's first objective is to acquire the most cost
effective resources. To achieve high penetration, programs must offer customers services
that achieve the anticipated energy savings. The Company is not relying solely on the ESc
approach for the entire demand side effort. Traditional Tebate programs, like the Super
Good Cents program, are being combined with ESc programs to acquire DSRs.

roger D

Table 3-4 summarizes the DSR programs used in the resource planning process. This table
shows program costs and resource yields at the MH level. The electricity saved through
the programs is described as net savings, beyond the level of other DSR acquisitions
already assumed in the forecast. At the MH level, these programs provide 781 MWa of
energy, 1309 MW of winter peaking, and 1072 MW of summer peaking. The cost of each
program is based on total resource cost. To compare DSRs with other alternatives, the
costs of the programs have been expressed as real levelized values. The levelization
process uses the company's effective cost of capital at 4.22 percent real.
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Program

Lights & Water Heater
Appliance Retrofit

Residential Retrofit
Industrial
New Commercial

New Residential

Commercial Retrofit

ALL PROGRAMS

Physlcal Goal

300,000 Homes

155,000 Homes
300 Plants
76,000 Buildings

176,000 Homes

43,000 Boildings

PacifiCorp - RAMPP 2

Major DSR Acquisition Programs

Medium-High Forecast

Acquisition Programs Based on Need for Resource in 1996

Table 3-4
Total Levelized Levelized
Resource Yield Resource Cost Utility Cost
MWa Ulah % Millskwh Millskwh
28 36 23 17
56 36 27 8
375 52 26 0
140 46 28 5
53 n k)| 26
129 AN 40 =l
781 43 26 4

Gross Utility
Program Cost

MM91$
62

235
1099
1000

348

3359

Key Features

Lights, appliances in homes without electric
space heat

cost share via energy service charge, weatherization
technical assistance, utility finance
on-going lost opportunities program, wtility finance

long term program in addition 1o MCS
includes manufactured homes

cost share via energy service charge, utility finance

R e R

i
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PacifiCorp - RAMPP 2
Demand Side Resources
By Economic Growth Forecast
Table 3-5
Low Forecast Med-Low Forecast Med-High Forecast High Forecast
Enerey Savjnes by Propram TRC TRC TRC TRC
Appliance Retrofit 2 23 15 23 28 23 28 23
Residential Weatherization 56 28 56 29 56 27 56 27
Industrial 174 28 258 27 375 26 4n 26
New Commercial 59 )| 96 30 140 28 155 29
New Residential 19 2 35 31 53 31 69 31
Commercial Retrofit 125 29 129 3 129 3l 129 32
TOTAL Available by 2011 435 21 588 29 781 26 910 28
Low Forecast Med-Low Forecast Med-High Forecast High Forecast
Winter Summer Winter Summer Winter Summer Winter Summer
Appliance Retrofit 3 3 24 24 46 46 47 47
Residential Weatherization 102 23 103 23 01 20 91 20
Industrial 290 290 430 430 625 625 785 785
New Commercial 9] 71 148 115 216 169 239 187
New Residential 28 10 52 19 73 29 102 37
Commercial Retrofit 207 148 214 154 215 154 215 154
Water Heater Load Control 191 us 213 128 213 128 225 135
TOTAL Available by 2011 914 660 1183 892 1484 1170 1705 1365




PacifiCorp RAMPP-2 Report

Table 3-5 shows an estimate of the costs and optimal schedule for acquiring DSRs for each
of the four load forecasts. Each program provides both energy and peak savings. Capacity
needs were calculated and considered in developing all of the programs. The only load
management program included is a draft program for load control on residential water
heaters. Its costs were not competitive with other peaking resources. Additional details on
all of the programs are included in the Demand Side Technical Appendix.

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

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

han ince RAMPP-1

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

SUPPLY SIDE PORTFOLIO

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

44



oy

$ias Fired Plants /1
Large CC CT
Medium CC CT
Large SCCT
Medium SC CT
Small SC CT

Coal Fired Plants
Hunter Unit 4
Wyodak Unit 2
AFB Coal
IGCC

Cogen Resources /2
Cogen 1
Cogen 2
Cogen 3
Renewahles
Geo. Sicam Purchase
Geothermal
Wind A3
Luz Solar Plant /4
Solar Goal

Hydro /S
Purnped Storage

Notes: f1
174

Lead Time

4 -5 Years
4 -5 Years
4-5Years
4 -5 Ycars
4-5 Years

5-7 Years
5-7 Years
7 - 10 Years
7- 10 Years

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

5-7 Years
5-7 Years
2-4Years
2-4 Years
2-4 Years

4-5Years

250
125
150
100
40

400
256
250
500

100
100
100

50
100
16- 40
50
100

100

PacifiCorp - RAMPP 2

Supply Portfolio

Plant Non-Cost Information

Polential No.
Capaclty (MW) of Units Avaik Fuel Type Iypeof Resources  Dispaichable  Operabillity

20

EoNE _R-I- ]

]

N ST A O Y

13

8C CT's and CC CT's could use oil as a backup fucl,
Cogeneration plants have some fuel flexibility, unless the cost of conversion is high.
The fuels include, gas, biomass, black liquor, coal and oil.

Number of units varies with economic forecast,
Up to 500 MW have been identified.
Luz Solar Plants may use gas to supplement solar energy production
Pump Swrage plants are "fucled” by off pesk clectricity.

Table 3-6

Gas/Oil
GasfOil
Gas/0il
Gas/Oit
Gas/Oil

Coal
Coal
Coal, Etc.
Coal, Eic.

Gas, Pic,
Gas, Etc.
Gas, Flc.

Geothermal Steam
Geothermal Sicam
Wind
Solar/Gas
Solar/Gas

Elecrricity

Cycling/Bascload
Cycling/Baseload
Peaking/Cycling
Peaking/Cycling
Peaking/Cycling

Baseload
Bascload
Baseload
Bascload

Baseload
Bascload
Baseload

Baseload

Bascload

Bascload
Peaking/Cycling
Peaking/Cycling

Peaking/Cycling

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

No
No
No

Yes
Yes
No
Yes
Yes

Risks

Fuel Price, Fuel Delivery
Fuel Price, Fuel Delivery
Fuel Price, Fuc! Delivery
Fuel Price, Fuel Delivery
Puel Price, Fuel Delivery

BEmissions
Emissions
Emissions
Emissions

Inflexible Power Delivery
Inflexible Power Delivery
Inflexible Power Delivery

Capital Costs, Site Acceptibility
Capital Costs, Sitc Acceptibility
Output Uncertainty
Capital Cost (may not be competitive)
Capital Cost (may not be competitive)

Capital Costs, Sitc Acceptibifity
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Gas Fired Plants
Large CCCT
Medium CC CT
Large SCCT
Medium SC CT
Small SCCT

Coal Fired Plants
Hunter Unit 4
Wyodak Unit 2
AFB Coal
IGCC

Cogen Resources
Cogen 1
Cogen2
Cogen 3

Renewables
Geo. Steam Purchase
Geothermal
Wind
Luz Solar Plant

Hydro
Pumped Storage

Capltal Costs

Real Levelized

Annusl

PacifiCorp - RAMPP 2

Installed¥k¥  Pxed Charee CootOVEW ¥rd  (¥kWyn)

$760
$895
$482
$482
$600

$1,581
$1,847
$1,970
$2,090

§700
$1,120
51,680

$1,600

$2.680
$750

$2,822

$760

10.30%
10.80%
11.07%
11.07%
11.07%

10.80%
10.80%
10.80%
10.80%

10.30%
10.80%
10.80%

10.80%
10.830%
11.86%
10.30%

10.80%

$83.88
$96.62
$5334
55334
$66.40

$170.70
$199.39
$212.66
$225.62

§75.57
$120.90
$181.36

$17272
$289.31

$88.94
$290.72

$82.04

Supply Portfolio
Plant Cost Information
Table 3-7

Totml

Real Levelized Fuel Casts

Fixed Cost

Varisble

Hent Rate

2008 Piant Renl

ANEWyd O&MMMWWE GinkWhl 1291 00 e

$93.22
$105.96
$55.67
$55.67
$68.73

$170.70
$199.39
$245.06
$259.62

$10842
$153.75
$214.21

$22872
$383.11
$93.38
$326.69

$82.04

$1.54
$1.54
$2.68
32638
$2.68

3344
$4.16
$4.50
$3.47

$2.50
$10.00
$10.00

$20.00
$3.00
$13.24
$3.55

51.87

7600
8300
11000
11500
10500

10000
11000
10045
9500

5000
6500
6500

10000
10000

10000

N.A,

in 1991 ¥MWh Annus] Capaclty Levelized Costa by CF
by Plant Inservice Date Factor Ranges {in 1991 ¥YMWh)
Exe.  Hizb o= Exo. Hizh

$21.51  $2744  $29.49 20% 70% 0% $8217 $4417 079
$2349 82996 $32.20 20% 50% 0% $91.97 $55.69 34493
$31.13  $3971  $42.68 10% 20% 20% $10593 $7M4.16 $4944
$32.55 $41.52  Ba4.62 10% 20% W% $107.714  $75.96  $51.25
$2072 53791  H$40M4 10% 20% 90% $119.04 $79.81 $49.29
$1060 $11.60 $13.30 40% 80% 90% $6036 §36.00 $33.29
$11.66 $1276 $1463 40% 80% 0% $66.33 33787 $MT
$1065 S1165 $13.36 40% 80% W% $36.09 §51.12  $4724
$1007 51102 $12.64 40% B0% 90% $88.58  $51.54 $4742
$1670 52130 $22.90 0% 80% 0% $44.43  $39.27  $37.56
$21.71 $27.69 $2977 60% 0% 90% $66.95 $59.64  $57.20
$3036 $388t $41.73 0% 80% 90% $89.53 $79.34 §7594
$0.00 $0.00 $0.00 0% 80% 0% $57.30 $5264  $4901
$0.00 $0.00 $0.00 T0% B0% W% $65.48  $57.67 35159
$0.00 $0.00 $0.00 2% 5% 0% $61.69 $55.88 $48.77
$2830 $3610 $38.80 20% 40% 60% $190.02 $1058t $8375
$16.00  $1600 $16.00 10% 30% % $11686 §54.42 $4662
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Gas Fired Plants

Large CC CT
Medium CC CT
Large SCCT
Medium SC CT
Small SCCT

Coal Fired Plants

Hunter Unit 4
Wyodak Unit 2
AFB Copal
IGCC

Cogen Resources

Cogen 1
Cogen 2
Cogen 3

Renewgbles
Geo. Steam Purchase

Geothermal
Wind

Luz Solar Plant *1/

Solar Goal

Hydro

Pumped Storage

Heat Rate
(bin/kWh)
7600
8300
11000
11500
10500

10000
11000
10045
9500

5000
6500
6500

N.A.
N.A.
N.A.
10000
10000

N.A.

PacifiCorp - RAMPP 2
Emissions by Plant Type

Fuel Type
Gas / Oil
Gas / Gil
Gas / Qil
Gas /il
Gas / 01l

Coal
Coal
Coal
Coal

Gas, Oil, etc
Gas, Oil, elc
Gas, Oil, etc

Geo.Steam
Geo.Steam
Wind
Gas backup
Solar

Electricity

Table 3-8

S02 1bs/MWh
0.009 - 0.012
0.009 - 0012
0.009 - 0.012
0.018 - 0.024
0.009 - 0.012
1.620 - 2.160
1.188 - 1584
1.080 - 1.440
0279 - 0372
0.009 - 0012
0009 - 0.012
0.009 - 0.012

0

0

0

0

0

NOx Ibs/MWh
0396 - 0528
0432 - 0576
0.576 - 0.768
0.603 - 0.804
0.549 - 0.732
4.050 - 5400
4455 - 5940
1.206 - 1.608
0.486 - 0.648
0.792 - 1.056
1.026 - 1368
1.026 - 1.368

o

0

0
039 - 0528

0

TSP Ibs/MWh
0009 - 0.012
0.009 - 0.012
0.009 - 0.012
0018 - 0.024
0.009 - 0.012
0.270 - 0.360
0.297 - 0.39%
0.135 - 0.180
0.009 - 0.012
0.00% - 0.012
0.009 - 0.012
0.009 - 0.012

¢

0

0

0

0

Depends on off peak electric generation resource.

Notes 1/: Luz Solar Plant emission levels based on 40% CF using gas cofiring,

€O2 Ibs/MWh
800 - 1067
874 - 1165
1158 - 1544
1211 - 1514
1105 - 1474
1935 - 2580
2129 - 2838
1935 - 2580
1780 - 2374
527 - 102
685 - 913
685 - 913

0

0

0
264 - 352

o
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The BPA Entitlement Agreement

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

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

Simple Cyele Combustion Turbines (SCCTS)

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

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

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

SCCTs are often used for load following - i.e., they can be turned on or their output can
be increased as loads increase during a typical day, similar to the way hydro facilities are
used. However, hydro provides greater flexibility, including the ability to more quickly
ramp up or down to meet immediate changes in load levels. Hydro provides both seasonal
and daily flexibility. A SCCT cannot replace hydro, but it is the resource alternative whose
benefits most closely match those of hydro.
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Combustion turbines offer the advantage of being easy to expand, if enough land is
available for the additional capital equipment. Additional efficiency can be obtained by
adding a heat recovery steam generator to a combustion turbine and creating a combined-
cycle system. A gasifier could be added to create an integrated gasification combined cycle
(GCC) system to use coal, if natural gas becomes too expensive.

All of the resources in the portfolio could be brought on line at any time during a calendar
year. However, for ease of modeling, it is assumed in developing the illustrative plans that
all resources would come on line in January. This created a problem in the model's ability
to meet the system's peaking needs. Peaking needs are modeled for both winter and
summer, but when peaking resources could only come on line in the winter, summer
peaking needs were more difficult to meet. Therefore, SCCTs are specified in the model to
be able to come on line in either January or July. Allowing SCCTs to come one line in
either January or July greatly alleviated the summer peaking constraint, and is consistent
with actual utility operations.

Combined-Cvcle Combusti Turbi 'CCCTs)
Like SCCTs, combined-cycle combustion turbines use natural gas which is fired in a
combustion turbine generator. However, with CCCTs, the hot exhaust gases from the gas

turbine are passed through a heat recovery steam generator that produces steam, which is
then used to generate additional power in a conventional steam turbine.

CCCT technology is considered mature and commercially available. Construction lead
times are similar to those of the simple-cycle machines. Siting and permitting needs are
also similar for the two technologies, except the CCCTs require makeup water and disposal
of cooling tower blowdown (particulate matter that accumulates in the tower).

Capital costs for a combined cycle system requires capacity factors of more than 35 percent
for the cost of electricity from CCCTs to be competitive with other alternatives. The use of
the combined cycle greatly improves the heat rate of the system and makes it cost effective
to use natural gas for moderate or base load generation. The main problem is the
uncertainty of natural gas prices.

Wind

Wind turbines have had two generations of development within the last 13 years and are
now entering their third generation of development and testing. Intermediate sized systems
that convert wind to energy (i.e., 50 to 500 kW wind turbines) have evolved into a proven
generation technology. Advantages of wind power generation include size flexibility,
minimum environmental impact, no fuel cost and a short lead time for construction.

Important considerations in selecting a wind resource site are elevation, topography and
terrain. Wind farms will typically be located within wind corridors, such as canyons or
valleys, high plains or plateaus, or on high elevation ridge crests. A wind park that
produces 50 MW is considered the minimal practical size. The most wind power that can
be effectively installed along a ridge is 14 MW per linear mile -- meaning even a park as
small as 50 MW would require more than three linear miles of land.
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The most important factor to the success of a wind farm is a consistently strong wind. The
average wind speed for a site to be considered acceptable must be greater than 14 mph.
Since wind power density is directly proportional to wind velocity cubed, a small increase
in wind speed will significantly increase energy output. The wind turbines are connected to
a step-up transformer for transmission to a load source or transmission line.

While relatively successful wind farms have operated in California, experiences with wind
turbines installed at higher altitudes in colder climates have not been as positive. There is
only limited operating experience in high altitude, cold weather locations.

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

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

Geothermal

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

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

Geothermal technology is considered a mature technology but, as with wind, is highly site-
specific in application. PacifiCorp is committed to pursuing the geothermal resource
option. The most likely site for future development would be the Roosevelt steam field in
Utah, where the Company's Blundell plant is located. The current contract for stearn for
the Blundell plant was signed in January of 1991, and extends for 30 years. Other
companies could drill new wells for steam and develop additional plants there. In addition,
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PacifiCorp has received proposals from geothermal developers for 90 MW of potential
resource in the current RFP bidding process.

Solar

Energy from the sun can be converted to electricity through photovoltaic systems and
thermal energy conversion. All systems require large direct radiation values to operate
efficiently. In photovoltaic systems, electricity is made directly from the sun. Photovoltaic
systems (PV) as a bulk power resource will not be economically competitive with other
alternatives for the foreseeable future. They still cost about three times as much as
conventional coal-fired generation. PV systems are an economical choice for providing
low levels of power to remote locations, where transmission costs can be extremely high,

In a solar thermal system, electricity is generated by heating a fluid to drive a heat engine.
Solar thermal systems have been built, demonstrated and commercialized. There are three
basic solar thermal power plant technologies: 1) dish systems, 2) parabolic trough, and 3)
central receiver. The technology for dish systems is not yet commercially viable. Parabolic
trough systems were commercially available through LUZ International 1.td (LUZ) undil the
end of 1991 when the LUZ organization collapsed financially. There is now no major
turnkey supplier of this technology. LUZ built plants ranging in size up to 80 MW to
comply with Public Utilities Regulatory Policy Act (PURPA) requirements. LUZ
proposed to design and build plants for utility ownership up to 200 MW in size.

Central receiver/molten salt plants could be the technology that will provide high value
energy at the lowest cost of any bulk power renewable resource in the 2000-2010 time
frame. Development efforts such as Solar II su ggest that 100-200 MW central
receiver/molten salt plants may be commercially available at the beginning of the next
century. The system can provide dispatchable energy from thermal energy stored in molten
salt. Energy storage allows the plant to have an annual capacity factor of 40 to 60 percent,
compared to 25 percent for other solar technologies.

Solar IT is a test facility for the central receiver/molten salt technology. The $39 million
project will be jointly funded by the U.S. DOE and a consortium of utilities, including
PacifiCorp. PacifiCorp's participation in Solar IT will allow the Company direct access to
cost and performance data and will help to foster development and commercialization of
this technology. Southern California Edison is acting as the project sponsor, and will
operate the facility.

Cogeneration

Cogeneration refers to the use of thermal energy to drive industrial processes and, at the
same time, produce electricity. The technology typically includes combustion turbines,
steam turbines and reciprocating engines. Cogeneration employs a fully developed
technology which can be implemented in some industrial and commercial facilities,

The price PacifiCorp must pay for cogenerated power will be determined by the
marketplace. Each customer can negotiate a price for the potential power output which is
competitive with what he or she could get from any other interested buyer in the
marketplace. In addition, the price and availability of cogeneration will often be strongly
influenced by the customer’s choice of fuel and its forecasted prices.
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The Company also has little control over when it can bring cogeneration on line and
dispatch it, because the production of cogenerated power is driven by the commercial or
industrial customer's processing needs -- not the company's power needs.

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

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

likely.

veri r

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

These plants use conventional technology based on a subcritical steam boiler that burns
subbituminous coal. The technology provides for particulate removal, 90 percent removal
of sulfur dioxide (80O2), and low-nitrogen oxide burners. These controls would meet all
applicable emission control requirements where Hunter 4 and Wyodak 2 are located.

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

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

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

Atmospheric Fluidized-Bed Combustion (AFBC)

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

AFBC technology is in the early stages of commercialization. Several small plants,
producing less than 100 MW each, have been built and are now operating. A number of
larger systems are currently under construction. The technology should be available in
sizes up to 250 MW by 1993, '

Fluidized-bed combustion presents some major unresolved issues, including the high
maintenance needed for the boiler systemn and the limestone required to capture the SO2.
Construction lead times for AFBC are the same as that for conventional pulverized coal
plants. The main advantages of the fluidized-bed boiler are its low nitrogen oxide
emissions and its ability to burn a wider variety of coals.

Integrated Gasification Combined Cycle (IGCC)

In an IGCC plant, pulverized coal is fed into a gasifier where it reacts with OXygen to
produce an intermediate BTU gas. After the gas passes through a cooling section, sulfur
and nitrogen compounds are removed and the clean gas is fired in 2 combustion turbine,
The hot exhaust gases generate steam in heat recovery boilers. The steam is used to drive a
steam turbine generator. Major pollutants from an IGCC plant are less than those from a
conventional coal plant. IGCC technology has been demonstrated at the Cool Water Plant
in California and at major refineries. A number of commercial projects are now in the
planning stages.

Low pollution levels are the major advantage of an IGCC plant, which makes it easier to
permit and site than other coal options. IGCC might also be used as an add-on technology
to natural-gas fired combustion turbines, if gas prices rise enough to make it cost
competitive. Advanced versions of the gasifier concept are being developed, but are further
into the future than the intermediate BTU systems.

1YHQIQQI' EQEQV

New nuclear plants are not included in PacifiCorp's supply portfolio. The Company has
serious concerns about the viability of new nuclear plant construction in the Pacific
Northwest or any other part of the country in the near future. There are clear risks
associated with high construction costs, uncertain regulatory treatment of those costs, and
difficulty in licensing. While existing nuclear power plants may be an important resource
option for utilities, the risks associated with new construction lead PacifiCorp to other
alternatives in its choices for new resources.
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Gas Price A .

The gas prices assumed in RAMPP-2 are based on DRI's Mountain 1 Gas Price forecast
for Electric Utilities. For the illustrative plans which do not call for higher gas prices, a
1991 starting price of $1.65/mmbtu (based on experience in the gas markets) is used. For
1992 through 2011 the price escalation is based on the DRI forecast (9.94 percent nominal,
4.61 percent real). After 2011 the escalation rate is 5.1 percent nominal, 0 percent real. For
the exceptions (the high forecast, and the high gas sensitivities) the 1991 starting price is
$1.94/mmbtu. For 1992 through 2011 the price escalation is the same as the base cases.
After 2011 the escalation rate is 8.63 percent nominal, 3.36 percent real.

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

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

Q- r.t f. n

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

PORTFOLIO EVALUATION

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

Preparing a 20-year resource plan is a balancing act: A balance must be strack between
customers’ anticipated needs and the resources available. In seeking that balance,
PacifiCorp considers a large set of characteristics for each resource, including but not
limited to the following: cost and retail price impact, contribution to reliable service,
contribution to efficiency, environmental risks, flexibility, contribution to diversity
(including fuel type and location), fit with the system, peak and energy benefits,
dispatchability, and whether it is a lost opportunity resource.

Given the amount of uncertainty that exists in the energy marketplace and in the economy,
it is not realistic to produce a single blueprint for activities over the next 20 years. Instead,
a host of possible futures must be considered. PacifiCorp has developed illustrative
resource plans for a total of 26 forecasts, scenarios and sensitivities to address future
uncertainty. Additionally, it is not necessary to develop a blueprint now for the next 20
years, because in two years, when the RAMPP process is repeated, two more years of
updated information will be available to produce improved plans for a new 20-year period.
The primary value in producing 20-year plans is twofold: to provide a long-term context
for developing an action plan for utility activities in the next two years with an
understanding of the long term implications of those actions; and to provide an overall
perspective and consistent planning framework for making resource and market decisions
over those two years.

This chapter explains how the resources identified in the portfolio are combined and applied
to meet the needs associated with each of the possible futures. The resource plans
represent efficient (least cost) resource expansions, but they are not optimizations in the
strict mathematical sense. The illustrative plans in RAMPP-2 illustrate how the power
system would grow, over time, using reasonable planning criteria under various future
conditions.

The modeling approach used in RAMPP-2 illustrates the kind of results that can be
expected when various assumptions about the future are tested. As with any analysis based
on modeling, the results are limited by the model itself, its assumptions, and input data.
Therefore, exact quantitative results are less meaningful than the general and consistent
patterns.

MODELING APPROACH

A key tool used in assembling the RAMPP-2 illustrative plans is the Resource Integration
Mode! (RIM). That model automates the process of selecting resources to achieve a
dynamic balance for both capacity and energy. It evaluates potential resources in the
portfolio based on lowest cost, and considers lead times in determining when a new
resource can come on line. The model mimics a fundamental aspect of actual resource
decisions -- they are made (in the model and in reality) without exact foreknowledge of
future conditions but in anticipation of future needs.
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each forecast, scenario, and sensitivity. For each year of the 20-year planning horizon, as
the load forecast exceeds the level of existing resources for energy, winter peak, or summer
peak, the model recognizes that new resources are needed. RIM integrates new demand
and supply side resources to meet the forecasted level of system needs. Subsequent
models analyze the power cost and financial results of each resource plan. This set of
models was used interactively and in an interative manner, allowing reasonable planning
judgments and strategic considerations, such as the Company's new environmental goal, to
be incorporated into the planning process.

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

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

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

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

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

Once each of the illustrative resource plans for RAMPP-2 was completed, the impacts of
that plan were analyzed. A power cost model was used to determine the level of total
operating costs for the entire system with the addition of the resources identified in the
plan, considering fuel and other operating costs, and nonfirm purchases and sales given a
variety of possible hydro conditions. A simplified financial mode] was used to determine
the financial impacts on the Company, and the price impacts on customers. It considered
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the annual operating costs and the estimated capital costs of the new resources along with
those same costs for the existing resources. The results of the financial model are not
meant to be absolute predictions; they simply suggest reasonable relative indicators of
financial and price impacts over the next 20 years. It is not so important how many dollars
in revenues are required to cover total system costs, but rather how those values change
across different forecasts and sensitivities.

To develop the illustrative plans for the four forecasts, these models were used in an
iterative and interactive fashion. The entire set of model results were examined, the
planning criteria were adjusted, and the process was repeated. For the scenarios and
sensitivities, the model was run with one modification -- pilot renewable projects were
added in earlier than specified by the model. This adjustment to the model was made to
support the Company's environmental goal.

Nustrative plans were produced for each of the followin g cases:

. The four forecasts,
. The four scenarios,
. The 18 sensitivities, including:

Five environmental cost sensitivities,
Six other uncertainties, and
Seven load growth uncertainties.

The MH load growth level was used for all of the sensitivities, The other choice
considered was the ML load growth. That level was eliminated because few resource
additions are required under that forecast; thus it would not be a good indicator of how
various factors affect resource choices.

Table 4-1 (twelve pages) summarizes the resource plans developed for each of the cases.
Each column shows the year and the number of MWa (energy) of each type of resource
added in that year. In a few cases, a SCCT is shown with a negative value. This means a
simple cycle has been converted to a combined cycle combustion turbine. It is removed
from the SCCT category and a CCCT is added.

Table 4-2 summarizes the major financial impacts of each case. The first column shows the
20-year net present value (NPV) of operating revenue. This can also be thought of as the
net present value of the revenue requirement.” For economy of description in the following
discussion of the results for each of the illustrative plans, the 20-year NPV of operating
revenue will be referred to as the "system cost." The second column shows the base unit
cost (the average price to the retail customer) in real terms (i.e., adjusted for inflation) after
20 years. The base unit cost equals the operating revenue in the last year of the planning
period divided by that year's actual energy sales. This is the amount of kWhs which will
be sold, and excludes any kWhs not sold because of DSR activity. The third column
shows the average growth rate for the real prices to customers during the 20 years. It
shows the average rate of growth for retail prices. When "real growth" is zero, it means
retail prices will grow at the sarne rate as inflation. Again, for economy of description, the
base unit cost real growth rate will be referred to as "real price growth."
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The Four Forecasts
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Table 4-1

The Four Scenarios

1999 -5

TR

1997 - 26
1998 - 38

é

=
1992-2
1993 -3
1994 -5
1995 -7
1996 -7
1997 -7
1998 - 7
1999 -8
2000 -7
2001-7
2002-7
2003 -7
2004 -7
2005-7
2006 -7
2007 -7
2008 -7
2009 -7
2010-7
2011-6

1992 -8
1993 -7
1994 -9
1995-13
1996.- 20
1997 - 26
1998 .33
199% - 35
2000 - 36
2001 -37
2002 - 38
2003 - 38
2004 - 37
2005 -31
2006 - 25
2007 - 16
2008 - 13
2009 - 12
2010-11
2011-10

Medium Low

1997 - 26
1998 - 38

2009 - 80
2009 - 80

1955 -9
1996- 11
1997 - 11
1998 - 11
1999-12
2000 - 12
2001 - 12
2002-11
2003 - 11
2004 - 11
2005- 10
2006 - 10
2007-10
2008 - 10
2009 - 10
2010-10
2011-10

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

1997 - 26
1998 - 38

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

High Forecast

Step 2

1992 -4

1993 -4

1994 -6

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

1992 - 12
1993 -11
1994 - 17
1995-24
1996 -39
1997- 51
1698 - 60
1999 - 5%
2000 - 57
2001 -53
2002 - 50
2003 - 48
2004 - 48
2005 - 40
2006 -32
2007-19
2008 - 18
2009 - 16
2010- 16
2011-16

1997 - 26
1998 - 38

1994 - 85
1994 - 85
1994 - 80
1994 - 80
1994 - 85
1995 - 85
2003 - 85
2003 - 85
2003 - 85
2004 - 85
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High Gas Price

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

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

1997 - 26
1998 - 38

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

Loss of Resou

1992-3
1993 -4
1994-6
1995-9
1996 - 11
1597-11
1998 -11
1999 -12
2000-12
2001-12
2002-11
2003 -11
2004 - 11
2005 - 10
2006 - 10
2007 -10
2008 - 10
2009 - 10
2010-10
2011-10

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

1997 - 26
1998 - 38

1954 - 80
1954 - 80
1994 -85
1594 - 85
1995 - 85
1995 -85

CO2 Tax

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

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

1997- 26
1998 - 38

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

Electriflcation

1992-4

1993 -4

1994 -6

1995-10
19%6-13
1997-13
1998 - 13
1999 - 14
2000 - 14
2001-13
2002-13
2003 -13
2004 - 13
2005 - 12
2006- 12
2007 - 12
2008 - 12
2009 -12
2010-12
2011-12

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

1997 - 26
1998 - 38

1994 - 85
1994 - 85
1994 - 85
1994 - B0
1954 - BO
1955 -85
1995 - 85



Geothermal
Geothermal
Geothermal
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Geothermal
Geothermal
Geothermal
Geothermal
Geothermsl
Geothermal
Geothermal
Geothermal
Geothermal
Geothermal!
Geothermal

Wind
Wind
Wind
Wind
Wind

Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
‘Wind
Wind
Wind
‘Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

Small SCCT
Small SCCT
Small SC CT
Small SC CT
Small SC CT
Small SCCT
Small SCCT
Small SC CT
Small SC CT
Small SC CT
Small SC CT
Small SCCT

The Four Forecasts

PacifiCorp - RAMPP 2
Resources Added (MWa)

Table 4-1

The Four Scenarios

Medium Low
Forecast

1998 - 11
1999 -34

1996 -5
1997- 10
2006 - 30
2010-30

2008 -8
2010-8
20i0-8
2011-8

1996-5
1997 - 17
1998 - 16
1999 -5
2000 - 15
2001-15
2002 - 10

igh Forecast

)

L]

1999 - 45
2000 - 45
2001- 45
2005 - 45
2006 - 45
2007 - 45
2008 - 45

1996 -5
1997-17
1998-16
1999 -5
2000- 15
2001 - 15
2002- 10
2004 -5
2005-17
2006 - 16
2007 -5
2008 -15
2009-15
2010- 10

1997 -4
1997 -4
1998 - 4
1998 - 4
2005 -4
2006 -4
2008 -8
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High Gas Price

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

1996 -5
1997 - 17
1998 - 16
1993 -5
2000 - 15
2001-15
2002- 10

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

1999 - 45
2000 - 45
2001 - 45

1996-5
1997 - 17
1998 - 16
1999-5
2000 - 15
2001-15
2002 - 10

1997 -8
1997-8
1997-8
2007- 4
2007 - 4
2007- 4
2007 4
2008 - 4
2008 - 4
2008 - 4
2008 - 4
2010-8

CO2 Tax

1999 - 45
2000 - 45
2001 - 45
1599 - 100
2001 - 100
2002 - 100
2003 - 100

1996 -5
199717
1998 - 16
1999 -5
2000 - 15
2001 - 15
2002 - 10

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

Electrification

1999 - 45
2000 - 45
2001 - 45

1996 - 5
1997- 17
1998 - 16
1999 -5
2000-15
2001-15
2002 - 10

1998 -4
1998 - 4
1998 - 4
1998 - 4
1999- 4
1999 -4
1999. 4
1999 - 4



Medium SC CT
Medium SCCT
Medium SCCT
Medium SC CT
Medium SCCT
Medium SCCT
Medium SCCT
Medium SCCT
Medium SCCT

Large SCCT
Large SCCT
Large SCCT
Large SCCT
Large SCCT
Larpge SCCT
Large SCCT
Large SCCT
Large SCCT
Large SCCT
Large SCCT
Large SCCT

Medium CCCT
Medium CC CT
Medium CCCT
Medium CC CT
Medium CCCT
Medium CCCT
Medium CCCT
Medium CCCT

Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
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Table 4-1

Forecast

Medium Low
Forecast

2011-31
2011-16
2011-16

2011 -64

Medium High
Forecast

Step 4

1996- 10
1597 -10
1999 - 20
1999 - 20
2000 - 20

1998 -31
1998 - 31

1997 - 175
2001-175
2002 - 175
2003 - 175
2005 - 175
2006 - 175
2009 -175
2010- 175
2011175
2011-88

g High Forecast
Step 2

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

1996 - 175
1996 - 175
1997 - 175
1998 - 175
1999 - 175
2002- 175
2005 - 175
2006 - 175
2007 - 175
2008 - 175
2009 - 175
2009 - 175
2010- 175
2010- 88
2011-87
2011 - 175
2011 - 88
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High Gas Price

1999 - 10
2000 - 10
2000 - 20

1998 - 31
1998 -31
1999 -31

2008 - 32
2005 - 32

1997-175

______The Four Scenarios

1998 - 31
2002 - 31

1996- 175
1696 - 175
1999 - 175
2001- 175
2006 - 175
2008 - 175
2009 - 175
2010- 175
2011-175
2011 - 88

CO2 Tax

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

1997 - 175
2003 - 88
2004 - 87
2005 - 175
2006 - 175
2007 -175
2009 - 175
2010-175
2011-175
2011- 88

Electrification

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

2000 - 64

1996 - 175
1996 - 175
1997 - 175
1997- 175
1999 - 175
1999 - 175
2002 - 175
2003 - 175
2003 - 175
2003 - 88
2004 - 87
2004 - 175
2005 - 175
2005 - 175
2005 - 88
2006 - 87
2006 - 175
2006 - 175
2007 - 175
2007- 175
2007 - 88
2008 - 87
2008 - 175
2008 - 175
2008 - B8



LargeCCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT

Wyodak 2
Hunter 4

AFB Coal
AFB Cosl
AFB Coal
AFB Coal

IGCC Coal
1GCC Coal
IGCC Coal

Pumped Storage
Pumped Storage
Pumped Storage
Purnped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Purnped Storage
Pumped Storage
Pumped Storage
Pumped Siorage
Purmped Storage
Pumped Storage
Pumped Storage

The Four Forecasts
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Resources Added (MWa)

Table 4-1

The Four Scenarios

Forecast

Medium Low

Forecast

Medium High
Forecast
Step 4

2007 - 300

High Forecast
Step 2

2001 - 300
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2001 - 192
2002 - 300
2007 - 188
2009 - 188
2010 - 188
2011 - 188

2011- 188

Loss of R

2005 - 192
2003 - 300

CO2 Tax

Electrification

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

2002 - 192
2001 - 300
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D.S. Lost Ops
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D.S. Lost Ops
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D.S. Options
D.S. Opticns
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D.S. Options
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D.S. Options
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D.S. Options
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BPA Exchange
BPA Exchange
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Table 4-1
Environmental Other Uncertainties
=
3 1 3 3 i 3 3 2 s £
I CE L A L R P -
Bt k% EE EEZZ OEE  OEE O l5 & 2
1992-3 1992.3 1992-3 1992-3 1992-3 1992-13 1992-3  1992.2 1992 .4
1993 - 1993 - 4 1993 - 4 1963 -4 1993 - 1993 - 1993-4 1993-3 1993 -5
1994 -6 1994 -6 1994 - 6 1994 -6 1994 - 6 1994 -6 1904-6 19%94-4 1994 -7
1995-9 1995 -9 1995 .9 1995-9 1995-9 1995.9 1995-9 1995-6 1995 -12
1996 - 1t 1996-11 1996-11 1996-11 1996-11 1996 - 11 1996-11 1996-8 1996 - 15
1997 - 11 1997-11 1997-11 1997-11 1997-11 1997 - 11 1997-11 1997-8 1997 - 15
1998 - 11 1998-11 1998-11 1998-11 1998-11 1998 - 11 1998-11 1998-8 1998 - 14
1999-12 1999-12 1999.12 1999.12 1999.12 1999 -12 1999-12 1999.8 1999 - 15
2000- 12 2000-12 2000-12 2000-12 2000-12 2000-12 2000-12 2000-8 2000 - 18
2001-12 2001-12 2001-12 2001-12 2001-12 2001-12 2001-12 2001-8 2001 - 15
2002-11 2002-11 2002-11 2002-11 2002-11 200211 2002-11 2002-8  2002-13
2003-11 2003-11 2003-11 2003-11 2003-11 2003 -11 2003-11 2003-8 2003-15
2004 - 11 2004-11 2004-11 2004-11 2004-11 2004 - 11 2004 -11 2004-8 2004 - 14
2005-10 2005-10 2005-10 2005-10 2005-10 2005-10 2005-10 2005-7 2005 - 14
2006-10 2006-10 2006-10 2006-10 2006-10 2006 -10 2006-10 2006-7 2006-13
2007-10 2007-10 2007-10 2007-10 20Q7-10 2007 -10 2007-10 2007-7 2007 - 13
2008-10 2008-10 2008-10 2008-10 2008-10 2008 -10 2008-10 2008-7 2008-13
2000-10 2000-10 2009-10 2009-10 2009-10 2009 -10 2009-10 2009-7 2009-13
Mi0-10 M10-10 2010-10 2010-10 2010-10 2010-10 2010-10 2010-7 2010-13
2011-10  2011-10 2011-10 2011-10 2011-10 2011-10 201i-10 201:-7  2011-13
1992- 10  1992.10 1992-.10 1992-10 1992-10 1992 - 10 1992-10 1992-7 1992 - 13
199310 1993-10 1993 -10 1993-10 1993-10 1993 - 10 1963.10 1993.7 1993 -12
1994 - 14 1994-14 1994-14 1994-14 1954 - 14 1994 - 14 1904 -14 1994 -10 1994 -18
1905-20 1995-20 1995-20 1995-20 1995.20 1995 - 20 1995-20 1995-14 1995-27
1996 - 33 1996-33  1996-33 1996-33 1996-33 1996 - 33 1996-33 1996-23 1996-43
1697 . 43 1997-43 1997-43 1997-43 1997 - 43 1997 - 43 1997-43 1997-30 1997-56
1998.52 1998-52 1998-52 1998-52 1998.-52 1998 -52 1998-52 1998-36 1998-48
199% - 51 1999 - 51 1999 -51 199%- 51 1999 - 51 1995 - 51 1999 .51 1999.36 1999 -67
2000-49 2000-49 2000-49 2000-49 2000 - 49 2000 -49  2000-49 2000-35 2000-64
2001-45 2001-45 2001-45 2001-45 2001-45 2001 -45 2001 -45 2001-32 2001-59
2002-43  2002-43 2002-43 2002-43 2002-43 2002-43  2002-43 2002-30 2002-55
2003-41 2003-41 2003-41 2003-41 2003 -41 2003 - 41 2003-4]1 2003-29 2003-33
2004-40 2004-40 2004-40 2004-40 2004 -40 2004 -40 2004 -40 2004 -28 2004 - 52
2005-37 2005-37 2005-37 2D005-37 2005-37 2005 -37 2005-37 2005-26 2005-48
2006-27 2006-27 2006-27 2006-27 200627 2006 -27  2006-27 2006-19 2006-35
2007-16 2007-16 2007-16 2007-16 2007-16 2007-16 2007-16 2007-11 2007-21
2008 - 16 2008-16 2008-16 2008-16 2008-16 2008-16 2008-16 2008-11 2008-20
2000-14 2009-14 2009-14 2005-14 2009-14 2009 -14  2009-14 2009-10 2009 -19
2010-14 2010-14 2010-14 2010-14 2010-14 2010-14 2010-14 2010-10 2010-18
2011-13 2011-13 2011-13 2011-13 2011-]3 2011-13  2011-13 2011-9 2011-17
1997-26 1997-26 1997-26 1997-26 1997-26 1997-26 1997-26 1997-26 1997-26
1968 -38 1998-38 I1998-38 1998B-38 1998-38 1998-38 1998-38 1998-38 1998-38
1995 - B0 1995-80 1995-80 1995-80 1995.80 1995-80 1995-.B0 1995-80 1995-B0
1995-80 1996-80 1996-BD 1996-85 1996-80 1995 - B 1995-80 1995-80 1996- B0
1996 - 85 1996-85 1996-85 1996-85 1995-85 1996 - 85 1996-85 1996-85 1996-85
1996 - BS 1996-85 1996-85 1996-80 1996-85 1996 - 85 1996-85 1996-85 1996-85
1996 - 85
1997 - 85
1997 -85
2006 - 85
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Table 4-1
Environmental ___Other Uncertainties
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Cogen
Cogen
Geothermal 1999-45 1999-45 1999-45 1999.45 1999 - 45 1999.45 1999.45 1999-45 1999._45
Geothermnal 2000-45 2000-45 2000-45 2000-45 2000 - 45 2000-45 2000-45 2000-45 2000 -45
Geothermal 2001-45 2001-45 2001-45 2001-45 2001 - 45 2001-45 2001-45 2001 -45 200]-45
Geothermal 2010-100 1959-100 1999-100 2001-100 2007-100
Geother mal 2011-100 2001-100 2001-100 2002-100 2008 - 100
Geothermal 2002-100 2002-100 2005-100 2008- 100
Geothermal 2003 - 100 2003-100 2007-100 2009 - 100
Geothermal 2009 - 100
Geothermal 2010 - 100
Geothermal 2010 - 100
Geothermal 2011 - 100
Geothermal 2011 - 100
Geothermal 2011 - 100
Geothermal
Geotherma)
‘Wind 1996 -5 1996 -5 1996 -5 1996-5 1996- 5 1996-5 1996-5 1996-5 1996 -5
Wind 1997 - 17 1997- 17 1997-17 1997-17 1997-17 1997 -17  1997-17 1997-17 1997-17
‘Wind 1998-16 1998-156 1998-16 1998. 16 1998 - 16 1998-16 1998-16 1998-16 1998- 16
‘Wind 1999 . 5§ 1999 -5 1999 .5 1999 .5 1999 . 5 1999. § 1999.5  1995.5 1999 .5
‘Wind 2000-15 2000-15 2000-15 2000-15 2000-15 2000-15 2000-15 2000-15 2000-15
Wind 201-15 2001-15 2001-15 2001- 15 2001-15 2001-15 2001-15 2001-15 2001 -15
‘Wind 2002-10 2002-10 2002-10 2002- 10 2002 - 10 2002-10  2002-10 2002-10 2002-10
Wind 2011 -52 1998 - 52
Wind 1959 . 52
Wind 1999 . 52
Wind 1999 - 52
‘Wind 2000 - 52
Wind 2001 -52
‘Wind 2001 - 52
Wind 2001 -52
Wind 2002 - 52
Wind 003-52
Wind 2003 - 52
Wind 2003 - 52
Wind 2003 - 52
‘Wind 2003 -52
‘Wind 2005 .52
‘Wind 2005 - 52
Wind 2005-52
‘Wind 2006 - 52
Wind 2006 - 52
‘Wind 2007 - 52
Small SCCT 1996 -4 1995.8 1995-8 1995-8 1995-38 1996- 4 1996. 4 1996 -4
Small SCCT 1996- 4 1996 - 4 1996-4 1996 - 4 1996- 4 1996 - 4 1996- 4 1996 -4
Small SCCT 1996. 4 1957 -4 1997 .4 1997 -4 1997 . ¢4 1996 4 15596 - 4 1997 -4
Small SCCT 1997 - 4 2010-8 2006 - 4 2009 -8 1997 . 4 1996. 4 1997 . 4
Small SCCT 1997 -4 2010-8 2007 - 4 1997 -4 1997 . 4 2001 -4
Small SC CT 1997 -4 1997 .4 1997 -4 2002 - 4
Small SC CT 19998 1999- 8 1997-4 2003 -8
Small SCCT 1999 -8 1999 -8 1997.4  2003-8
Small SCCT 1999 .8 1999. 8 1599 . 8§ 2003 -4
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Small SCCT
Small SCCT
Small SCCT

Medium SCCT
Medium SC CT
Medlum SC CT
Medium SC CT
Medium SCCT
Medium SCCT
Medinm SCCT
Medium SC CT
Medium SC CT

Large SCCT

Large SCCT
Large SCCT

Large SCCT
Large SCCT
Large SCCT
Large SCCT
Large SCCT
Large SCCT
Large SCCT

Large SCCT
Large SCCT

Medium CCCT
Medium CC CT
Medium CCCT
Medivm CCCT
Medium CC CT
Medium CCCT
Medium CCCT
Medium CCCT

Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
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Resources Added (MWa)
Table 4-1
Environmental Other Uncertainties
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2007 -8 2010-4 1999 .- 8 2003 -8
2011-4 1999-8 2004 -4
2006 - 8 2011-8
1999 - 20 1998-20 1998-20 1999 -20 1999 -20 2011-10
2000- 20 2003 - 20 2001 - 20 2004 -20 2011-10
2011-10 2005 - 20 2006 - 10
2010 - 20 2007 - 10
2010- 10
2010 - 10
2011 -10
2011-10
2011 -10
1998 - 31 1997. 31 1997-31 1997-31 1997-31 1998 - 31 1998 - 31 1997 -31
1998 - 31 1998 - 31 1998-31 2000-31 2000-31 1098 - 33 1998 -31 1998 -31
2000-31 2000-31 2000-31 200031 2000 - 31 1999-16 2000-31
2003 -31 2006 -31 2001 - 16 2000-15 2005-31
2003-31 2008-31 2002 - 15 2000-31 2005-31
2003 - 31 2003 -31 2005-16
2004 - 31 2000 -31 2005-16
2004 - 16 2005 - 31
2005 -16 2006 -15
2006 - 15
1999 .64 1999-64 2010 - 64 2011-64
2011 - 64
1997-175 1997-175 1997-175 1997-175 1997-175 1997-175 1907 - 175 1997-175
2001-175 2001-175 2001-175 2008-175 2003-175 2008-175 2002 - 88 2003.175
2002-175 2002-175 2002-175 2005 - 1758 2009 -175 2003 - 87 2008 - B8
2003 -175 2003-175 2003-175 2006 - 175 2010-175 2003 - 175 2009 - B7
2005-175 2005-175 2005-175 2007-175 2011.175 2007 -175 2009 -175
2006 - 175 2006- 175 2006-175 2009-175 2011-88 2008 - 175 2010-175
2007- 88 2007-88 2007-88 2010 - 175 2009-175 2011-175
2008 - 87 2008-B7 2008 - 87 2011-175 2010-175
2008-88 2008-175 2008-175 2011-175
2009-87 2009-175 2009-175
2000- 88 2010-88 20i1-175
2010-87 20t1- 87
2010-175 2011-175
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Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT

Wryodak 2
Hunter 4

AFB Coal
AFB Caal
AFB Coal
AFB Coal

IGCC Coal
IGCC Coal
IGCC Coal

Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Punmped Storage
Pumped Storage
Pumped Storage

PacifiCorp - RAMPP 2

Resources Added (MWa)
Table 4-1

Environmental Other Uncertainties
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2011-192

2007 - 192
2005 - 300

2009 - 188
2010 - 188
2011 - 188
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2006 - 192
2003 - 300

1997 - (13)
1998 - (13)
1998 - (13)
2000 - (13)
2000 - (13)
2002 - (13)
2002 - (13)
2003 - (13)
2003 - (13)
2006 - (13)
2006 - (13)
2006 - (13)
2010 - (13)
2010 - (13)

2001 - 192 2001 - 192
2005 -300 2006 - 300
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Resources Added (MWa)
Table 4-1
Other

Uncertainties Load Uncertainty
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D.S. Lost Ops 1952-3 1992-3 19652-2 1992-2 1992-3 1992-3 1992-4 1992-4 1992 -4
D.S. Lost Ops 1993 -4 1993.- 14 1993 -3 1993 -3 1993 -4 1993 -4 1993 -4 1993 -4 1993 -
D.S. Lost Ops 1994 -6 1994 -6 1994 -4 1994 -5 1994 -6 1994 - 6 1994 -6 1994 -6 1994 -6
D.S. Lost Ops 1995 -9 1995 -9 1995-5§ 1995.7 1995 -9 1995-9 1995 - 10 1995 -10 1995 - 10
D.S. Lost Ops 1996 - 11 1996- 11 1996-5 1996 - 7 1996 - 11 1996-11 1996 - 13 1996 - 13 1996 - 13
D.S. Lost Ops 1997. 11 1997 -11 1997-5 1997 -7 1897 - 11 1997 - 11 1997 -13 1997 .13 1997 .7
D.S. Lost Ops 1998 . 11 1998 - 11 1998 -1 1998 . 5 1998 - 14 1998 . 10 1998 - 13 1998 -5 1998- 11
D.S. Lost Ops 1999 - 12 1999 - 12 1999-4 1999 -8 1999- 11 1999 - 12 1999 - 14 1999-12 1999 - 12
D.S. Lost Ops 2000 - 12 2000 - 12 2000 - 4 2000 - 8 2000- 11 2000- 12 2000 - 13 2000 - 12 2000 -12
D.S. Lost Ops 2001 - 12 2001 - 12 2001-4 2001 -8 2001 - 11 2001-12 2001-13 2001-12 2001 -12
D.S. Lost Ops 2002-11 2002-11 2002- 4 002-8 2002-11 2002-12 2002-13 2002 - 11 2002 - 11
D.S. Lost Ops 2003 - 11 2003 -11 2003 -4 2003 -8 2003 - 10 2003 -12 2003 - 13 2003 - 11 2003 - 11
D.S. Lost Ops 2004 - 11 2004 - 11 2004 - 4 2004 -7 2004 - 10 2004 - 11 2004 - 13 2004 - 11 2004 -11
D.S. Lost Ops 2005 - 10 2005 - 10 2005 - 4 2005 -7 2005-11 2005-11 2005 - 12 2005 - 10 2005 - 10
D.S. Lost Ops 2006 - 10 2006 - 10 2006 - 4 2006 - 7 2006 - 10 2006 - 10 2006 - 11 2006 - 10 2006 - 10
D.S. Lost Ops 2007 - 10 2007 - 10 2007 -4 2007 -7 2007-10  2007-10 2007 - 11 2007 - 10 2007 - 10
D.S. Lost Ops 2008 - 10 2008 - 10 2008 - 4 2008 -7 2008 - 10 2008-10 2008 - 11 2008 - 10 2008 - 10
D.S. Lost Ops 2009 - 10 2009 - 10 2009 - 4 2000 -7 2009-10 2009-10 2009 - 11 2009 - 10 2009 - 10
D.S. Lost Ops 2010-10 2010- 10 2010-4 2010-7 2010- 10 2010-10 2010- 11 2010 - 10 2010- 10
D.S. Lost Ops 211-10 2011- 10 2011-4 2011-7 2011-9 2011-10 2011-12 2011-10 2011-10
D.S. Options 1952 - 10 1992 - 10 1992.7 1992 .8 1992 - 10 1992-10 1992-12 1992-12 1992- 12
D.S. Options 1993 - 10 1993 - 10 1993-5 1983 .7 1993 - 10 1993 - 10 1993 - 11 1993 - 11 1993 -11
D.S. Options 1994 - 14 1594 - 14 1994 -5 1964 -9 1994 - 14 1994 - 14 1994 - 17 1994 - 17 1994 - 17
D.S. Options 1995 - 20 1995 - 20 1995-5 1995 - 13 1995 - 20 1995 - 20 1995 - 24 1995 - 24 1955 - 24
D.S. Options 1996 - 33 1696 - 33 1996-6 1996 - 20 1996 - 33 1996 - 33 1956 - 39 1996 - 39 1996 - 39
D.S. Opdons 1997 - 43 1997 - 43 1997 -7 1997 - 26 1997 - 43 1997 - 43 1997 - 51 1997 - 51 1997 -27
D.S. Options 1998 - 52 1998 - 52 1998 - 55 1998 - 58 1998 - 20 1998 - 53 1998 - 58 1998 - 28 1998 - 52
D.S, Options 1999 - 51 1999 - 51 1999 - 27 1999 - 40 1999 . 45 1999 - 51 1999 - 60 1999 . 51 1999 - 51
D.S. Options 2000 - 49 2000 - 49 2000 - 28 2000 - 38 2000 - 47 2000 - 49 2000 - 58 2000 - 49 2000 - 49
D.S. Options 2001 - 45 2001 - 45 2001 -29 2001 - 35 2001 - 48 2001 - 45 2001 - 53 2001 - 45 2001 - 45
D.S. Options 2002 - 43 2002 - 43 2002 - 30 2002 -33 2002 - 49 2002 - 43 2002 - 50 2002 - 43 2002- 43
D.S, Options 2003 - 41 2003 - 41 2003 - 30 2003 - 32 2003 - 49 2003 - 41 2003 - 48 2005 - 41 2003 - 41
D.S. Options 2004 - 40 204 - 40 2004 - 29 2004 - 31 2004 - 48 2004 - 41 2004 - 47 2004 - 40 2004 - 40
D.S. Options 2005 - 37 2005 - 37 2005 - 24 2005 - 29 2005 - 40 2005 - 34 2005 - 43 2005 - 37 2005 - 37
D.S. Options 2006 - 27 2006 - 27 2006 - 20 2006 - 21 2006 - 32 2006 - 28 2006 - 31 2006 - 27 2006 - 27
D.S. Options 2007 - 16 2007 - 16 2007 - 13 2007 - 12 2007 - 23 2007 - 16 2007 - 18 2007 - 16 2007 -16
D.S. Options 2008 - 16 2008 - 16 2008 - 10 2008 - 12 2008 - 17 2008 - 15 2008 - 18 2008 - 16 2008 - 16
D.S. Options 2009 - 14 2000 - 14 2009 -9 2009 - 11 2009 - 15 2009 - 14 2009 - 17 2009 - 14 2009 - 14
D.S. Options 2010- 14 2010- 14 2010-8 2010-11 2010- 14 2010- 14 2010- 16 2010 - 14 2010- 14
D.S. Options 2011- 13 2011-13 2011-8 2011-10 2011-13 2011-14 2011-15 2011-13 2011-13
BPA Exchange 1997 - 26 1997 - 26 1997 - 26 1997 - 26 1997 - 26 1997-26 1997 .26 1997 . 26 1997 - 26
BPA Exchange 1998 - 38 1998 - 38 1998 - 38 1998 - 38 1998 - 318 1998 - 38 1998 - 38 1998 - 38 1998 - 3%
Cogen 1996 - 80 1954 - 80 1996 - BO 2001 - B0 1994 . 85 1995 - B0 1995 - 80 1995 - 80
Cogen 1996 - 85 1995 - 80 19596 - 80 2001 - B0 1994 - 85 1995 - 80 1996 - BS 1996 - 85
Cogen 1997 - 80 1995 - 85 2001 - &5 1995 - 80 1996 - 85 1996 - 85 1996 - 85
Cogen 1997 - 85 1995 - 85 2001 - B5 1995 - 80 1956 - BS 1996 - BS 1996 - 85
Cogen 1995 -85 1996 - 85 1996 - BS 1936 - 85
Cogen 1996-85  1996-85  1996-80  1996-80
Cogen
Cogen
Cogen
Cogen
Cogen
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Other

Uncertainties Load Uncertainty

short Excursion

Average Hydro
Medium High
Forecast;
High
Excursion
Medium High

Condltions
10% Less

Thermal

Medium High
Forecast;
Medivm Low
Actuals
Medium Low
Medivm High
Actuals
Medium High
Acluals
Medium High

Forecast;
Forecast;

High

?
4

Actuals

Medium Low
Forecast;
Low

Actuals

High
Forecast;

5
E
Cogen

Cogen

Geotherma) 1999 . 45 1999 - 45 1998 - 11 1998 - 11 1999-45  1999-45 1999 - 45 1999 - 45 1999 - 45
Geothermal 2000 - 45 2000 - 45 1999 - 34 1959 - 34 2000-45  2000-45 2000-45 2000 -45 2000 - 45
Geothermal 2001 - 45 2001 - 45 2001 - 45 2001 - 45 2001 - 45 2001 - 45 2001 - 45
Geothermal

Geothermal

Geothermal

Geothermal

Geothermal

Geothermat

Geotherma)

Geothermal

Geothermal

Geothermal

Geothermal

Geothermal

Wind 1996 -5 1996 -5 1996- 5 1996 -5 19%6 -5 1996-5 1996 -5 1996-5 1996 -5
Wind 1997-17 1997 - 17 1997 - 10 1957 - 17 1997-10  1997-17 1997 -17 1997 - 17 1997 -17
Wind 1998 - 16 1998 - 16 1998 - 16 1997-30 1998-16 1998 - 1% 1938-16 1998 - 16
Wind 1999 -5 1999 -5 1999 -7 1999 -5 1959 -5 1999 -5 1599 -5
Wind 2000 - 15 2000 - 15 2000- 16  2000- 15 2000-15  2000-15 2000 -'15
Wind 2001 - 15 2001- 15 2001- 15 2001-15  2001-15 2001 - 15
Wind 2002- 10 2002 - 10 2002 - 10 2002-10  2002-10 2002 - 10
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind
Wind

Small SC CT 2000 -4 2000 - 4 1997.8

200 1995-8 1995.8
Small SCCT 2001 -4 2001 -4 1997 -4 2003 -
200,
200

1995 -8 1999 -8
1999.8 1999 -8

8
4
Small SC CT 2008 - 8 2008 -8 1997 -4 4
3-4 1999-4 1999 - 4
4
4
4

Small SCCT 2008 - B 2008 -8 1997-4
Small SCCT 2010-8 2008 -8 1998 - 4 2004
Small SCCT 2010 -8 2009 -8 1998 -4 2004 -
Small SCCT 2000 - 4 1998 - 4 2004 - 2000-4 2000 - 4
Small SCCT 2009 - 4 2001-4 2011-8 2006 - 4
Soull SCCT 2010-4 2002 - 4 2006 - 4

1999 -4 1999 - 4
2000-4 2000 - 4
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Other

Uncertainties Load Uncertainty
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Small SC CT 2010 - 4 2006 - B
Small SC CT 2007-4
Small SC CT 2007-4
Medium SC CT 2003 - 20 1999 - 10 1999 - 20 1999-20  1999-20 1999 .20
Medium SC CT 2000 - 10 1999 - 20 2000-20 2000-20 2000 -20
Medium SC CT 2000 - 20 2003 - 20 2000 - 20 2003 - 20
Medium SC CT 2009 - 10 2004 - 20
Medium SC CT 2010-10
Medium SC CT
Medium SC CT
Medium SC CT
Medium SC CT
Large SCCT 1996 - 31 2000 - 31 1998-31  1996-16 1999-31  1996-31 1997-31  1997-31
Large SCCT 1996 - 31 2000 - 16 1996-16 2001-31  1998-31  1998-31  1998.31
Large SCCT 1997 - 31 2001 - 16 1996 - 16 1998 -31  1996-31 1998 -31
Large SCCT 1998 - 31 2010 - 31 1997- 16 1999-31  1999-31  1999-31
Large SCCT 1999 - 31 1997 - 16 1999.31  2000-16 2003 -31
Large SCCT 2000 - 16 1997- 16 2000-16 2000-16 2003 -31
Large SCCT 2001 - 16 2003 - 31 2001-16 2001-16  2003-31
Large SCCT 2003 - 31 2001-31  2001-16
Large SCCT 2003 - 31 2010-31
Large SCCT 2003 - 31
Large 5CCT
Large SCCT
Medium CC CT 2011 - 64 2004 - 64
Medium CC CT
Medium CC CT
Medium CCCT
Medium CC CT
Medium CC CT
Mediuvmm CC CT
Medivm CCCT
Large CCCT 2002175 1996 - 175 2001-175 1996-175 1997-175 1997-175  1997-175
Large CCCT 2003 - 88 1996 - 175 2001-175 1998-175  2001-175 2001-175 2002-175
Large CCCT 2004 - 87 1997 - 175 2002-175 2007-175  2003-175 2002-175 2007-175
Large CCCT 2005 - 175 1999 - 175 2008 -175 2008-175 2004-175 2003-175  2008-175
Large CCCT 2006 - 175 2003 - 88 2009-175 2009-175 2005-175 2003-175  2009-175
Large CCCT 2007 - 88 2004 - 87 2010-175 2010-175 2005-175 2006-175 2010-175
Large CC CT 2008 - 87 2005 - 175 2011-175 2011-175  2006-175 2006-175  2011-175
Large CC CT 2010- 88 2006 - 175 2011-88  2011-88  2007-175 2007-175  2011-88
Large CC CT 2011 - 87 2006 - 88 2007-175  2007-88
Large CCCT 2011-175 2007 - 87 2008 -175 2008 - 87
Large CCCT 2009 - 175 2008 - 175 2008 - 175
Large CCCT 2010-175 2009 -175 2008 - 88
Large CCCT 2011-175 2000 -175 209 - 87
Large CCCT 2010-175 2009- 175
Large CCCT 2010-175 2009 - 175
Large CCCT 2010-88  2010- 175
Large CCCT 2011-87  2010-175
Large CCCT 2011 -175  2011-175
Large CCCT 2011-175  2011-175
Large CCCT 2011-175
Large CCCT
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Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT
Large CCCT

Wyodak 2
Hunter 4

AFB Coal
AFB Coal
AFB Coal
AFB Coal

IGCC Coul
1GCC Coal
IGCC Coal

Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage
Pumped Storage

PacifiCorp - RAMPP 2
Resources Added (MWa)

Table 4-1
Other

Uncertainties Load Uncertainty
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2001 - 192 2001 - 192 2003-192  2005-192 2003-192 2001-152 2001-192 2001 - 192
2005 - 300 2002 - 300 2005-300 2006-300 2005-300 2002-300 2005 - 300 2005 - 300
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Financial Summary of Illustrative Plans
Table 4.2
Base Unit Cost
20-year Real Price Ave. 20-Year
NPY After Growth

Op. Rev. 20 Years Real

{SMM) (millskWh) L.}
EORECASTS
Low Forecast 23,724 369 -1.15
Medium-Low Forecast 26,210 398 0.75
Medium-High Forecast, Step 1 31,484 45.0 -0.11
Medium-High Forecast, Step 2 31,644 454 -0.07
Medium-High Forecast, Step 3 31,332 45.1 -0.09
Medium-High, Step 4 31,319 44 8 .13
High, Step 1 36,393 493 0.38
High, Step 2 36,125 48.8 033
SCENARIOS
Electrification Scenario 39,940 534 072
Loss of Resources Scenario 31,931 455 -0.05
High Gas Prices Scenario 31,944 474 0.17
CO2 Tax Scenario 31,731 454 0.06
ENVIRONMENTAL
Environmental Level 1 31,332 451 0.09
Environmental Leve] 2 31,306 451 0.09
Environmental Level 3 31,310 452 -0.08
Environ. Level 3 with High Gas Prices 32,008 47.6 0.19
Environmental Level 4 31,732 458 0.02
OTHER UNCERTAINTIES
Renewables 209% Less Cost 31,621 453 -0.07
New Renewables Only 33,782 527 0.73
DSR Yield Plus 30% 31,123 454 -0.06
DSR Yield Minus 30% 32,148 45.8 -0.02
Average Hydro Conditions 31,454 455 -0.05
10% Less Thermal 32,987 48.0 0.24
LOAD UNCERTAINTY
Med-Low Forecast, Low Actuals 23,956 38.5 0.93
Med-High Forecast, Med-Low Actuals 26,847 40.9 .51
Med-Low Forecast, Med-High Actuals 31,666 459 0.00
High Forecast, Med-High Acmals 31419 449 -0.11
Med-High Forecast, High Actuals 36,067 50.2 047
Med-High Forecast, High Excursion 34,746 45.1 -0.09
Med-High Forecast, High Short Excursion 33,287 476 0.19

The CO2 Tax Scenario results (with the tax) should be:
20-yr NPV Op Rev of $46,114; real price after 20 years

of 70.3 mills/kWh; growth rate of 2.3 percent. System
costs increase by $14.8 billion over MH4; $650
million due to resource choice costs. (See page 87) 70
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Emissions from Illustrative Plans
Table 4-3
Percent Increase in
Percent Increase in Emissions GWH Requirements
from 1991 - 2011 from 1991 tp 2011
FORECASTS Co2 502 NOX
Low Forecast 5.2 3.0 -17.6 6
Medium-Low Forecast 12.5 11.0 -13.6 20
Medium-High Forecast, Step 1 356 14.1 54 58
Medium-High Forecast, Step 2 339 13.6 -5.7 58
Medium-High Forecast, Step 3 324 14.0 -9.0 58
Medium-High, Step 4 322 124 -83 58
High, Step 1 46.8 14.1 44 88
High, Step 2 4.6 12.8 6.7 88
SCENARIJOS %
Electrification Scenario 66.5 12.7 4.0 127
Loss of Resources Scenario 36.0 14.0 -5.3 58 [
High Gas Prices Scenario 41.1 16.9 2.2 58
CO2 Tax Scenario 269 125 -120 58
ENVIRONMENTAL
Environmental Level 1 322 12.4 -8.3 58
Environmental Level 2 30.0 12.1 -12.0 58
Environmental Level 3 29.0 12.7 -11.7 58
Environ. Level 3 with High Gas Prices 373 15.8 -3.2 58
Environmental Level 4 26.1 11.3 -12.6 58
OTHER UNCERTAINTIES
Renewables 20% Less Cost 31.2 144 -5.5 58
New Renewables Only 149 11.2 -12.5 58
DSR Yield Plus 30% 32.2 13.9 -5.7 58
DSR Yield Minus 30% 36.2 14.8 -5.5 58
Average Hydro Conditions 339 14.0 -54 58
10% Less Thermal 38.5 13.7 -54 58
LOAD UNCERTAINTY
Med-Low Forecast, Low Actuals 50 27 -17.8 7
Med-High Forecast, Med-Low Actuals 18.6 11.0 -71.7 23
Med-Low Forecast, Med-High Actuals 338 13.8 -5.7 58
High Forecast, Med-High Actuals 34.1 14.2 -5.2 58
Med-High Forecast, High Actuals 46.8 14.1 4.4 88
Med-High Forecast, High Excursion 48.2 149 -4.1 8s
Med-High Forecast, High Short Excursion 39.0 13.9 -5.1 66
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The pattern of results in the NPV of Op Rev (system cost) column do not always
correspond to the pattern of results in the base unit cost real growth rate (real price growth)
column. This is because the NPV results are highly influenced by costs that occur early in
the 20 years, and are less influenced by costs that occur late in the 20 years. The base unit
cost growth rate, on the other hand, compares base unit costs at the starting point and end
point of the studies.

Table 4-3 shows the percentage increase in emissions comparing 1991 to 2011 for all of the
cases. The increase in each of four emissions (CO2, SO2, NOx and TSP) is provided
along with the increase in gigawatt hours (GWh) requirements. TSP represents total
suspended particulates.. Emissions grow more slowly than GWh requirements in all cases,
but the degree of improvement in emission output relative to GWh requirements varies
across the cases.

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

EOUR FORECASTS: ILLUSTRATIVE PLANS

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

Low_ Forecast

Graph 4-5 shows the resource additions for the 20 years under a low load growth forecast.
Under the low forecast, loads would increase at only 0.5 percent per year, for a total
addition of 520 MWa over the 20 years. Resource needs are reduced by the expiration of
existing long term sales agreements with other utilities. The needs are more than met by
473 MWa of demand-side resources and by exercising the BPA Entitlement Agreement at
the latest opportunity in 1997. The demand side additions are motivated by a strategy of
capturing lost opportunities and maintaining minimal viable programs. Consequently, a
substantial energy surplus develops through the planning horizon in this case. Secondary
wholesale sales help to mitigate the cost impacts of this surplus. Firm wholesale sales
could also serve this purpose, but no attempt was made to simulate long term transactions.
Real price growth and emissions would be the lower in this case than in any of the other 25
futures. Retail prices would decrease by 1.15 percent in real terms. Although emissions
would be low, they would increase at almost the same rate as total GWh requirements
increase. In all of the other cases, emissions increase at a significantly lower rate than do
GWh requirements.
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Graph 4-6 shows the resource additions under a ML forecast. Under ML, loads would
increase at 1.7 percent per year, for a total addition of 1,912 MWa over the 20 years.
Again, decreases in existing wholesale sales reduce the net resource needs. The needs can
be met by 588 MWa of DSRs, the BPA Entitlement Agreement, 160 MWa of cogeneration,
120 MWa of renewables, 95 MWa of SCCTs, and 64 MWa from a CCCT in the last year
of the plan. Prices would decrease on average by 0.75 percent per year. They decline by
12 percent in real terms between 1991 and 2000, and are then virtually flat. Emissions
would increase only about half as much as GWh requirements.

Medium High Forecast

An illustrative plan for the MH load forecast was developed through a series of four steps.
Under the MH forecast, loads would increase by a total of 4,030 MWa (at an average rate
of 3.1 percent per year) over the 20 years. A table is provided in the Results Technical
Appendix which shows the resource selections for each of the steps. The Results
Appendix includes a full set of detailed information for each of the four steps. Step 1 was
an untouched model run which selected resources without any policy intervention. The
results of the untouched model run include 758 MWa of DSR acquisitions, the BPA
Entitlement Agreement, cogeneration, wind, SCCTs, CCCTs, and two coal units,

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

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

Step 4 is the MH illustrative plan that is adopted for RAMPP-2. Its only difference from
Step 3 is slightly less SCCTs (142 MWa rather than 168 MWa in step 3), slightly less
CCCTs (1663 MWa rather than 1750 MWa in step 3), and Hunter 4 instead of Wyodak 2.
Hunter 4 was substituted for Wyodak 2 because if the Company were to build a coal plant
in the next 20 years, Hunter would the first choice, because of the more extensive existing
transmission facilities at the Hunter site. The plan for the MH forecast includes 65 MWa
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from the BPA Entitlement, 758 MWa of DSR, 218 MWa of renewables, 330 MWa of
cogeneration, 142 MWa of SCCTs, 1663 MWa of CCCTs, and the Hunter 4 coal plant at
300 MWa. This portfolio yields a lower system cost, a greater decline in real price growth,
and lower emissions than any of the steps leading up to it. The adopted plan results in real
price decreases of 9 percent between 1991 and 2001, with real escalation in the later years,
leaving real prices about two percent lower at the end of the 20 years compared to the
beginning.

Graph 4-7 shows the resource additions across the 20-year planning horizon for the MH
forecast illustrative plan. This plan will be compared to several of the scenarios and
sensitivities, since they are based on the MH forecast. For economy of description, the
MH adopted plan will be referred to as MHA4.

High Forecast

Under the high forecast, loads would grow at 4 percent per year, for a total addition of
5,910 MWa over the 20 years. Two steps were used to develop an illustrative plan for the
high load forecast. The first and second steps both included the pilot renewable projects
and 910 MWa of DSR acquisitions. The primary differences are that step 2 is limited to
one coal plant instead of the two in step 1, and step 2 has more cogeneration, fewer
renewables, slightly more SCCTs, and slightly fewer CCCTs than step 1. Graph 4-8
shows the resource additions across the 20-year planning horizon for the adopted plan for
the high forecast. Prices would increase less in step 2 compared to step 1, and emissions
would also be lower in step 2. The full information for steps 1 and 2 are in the Results
Technical Appendix.

Although GWh requirements in the high plan grow at a higher rate (88 percent increase
over 20 years) than in MH4 (58 percent), SO2, NOx, and TSP emissions all would grow
at about the same rate as in MH4. CO2 emissions would grow at about 45 percent,
compared to the MH4 rate of about 32 percent.

angrgl Egugm,:

Out of the results for each of the forecasts, some general patterns for each resource
category can be seen.

Demand Side Resources

The real levelized cost of the DSRs is less than the real levelized cost of the supply side
resources. Under current assumptions, DSR costs vary between 23 and 32 mills/kWh,
whereas the supply side resource costs vary between 37 and 95 mills/kWh. Therefore, in
all of the illustrative plans, the model adds DSRs first to fill the resource needs. The
amount of DSRs available varies by forecast, because it is tied to economic assumptions
about the number of new homes and businesses at each load forecast level. Table 3-5
identifies the amount of available DSRs for each forecast. In the ML case, 588 MWa are
available, and 588 are included in the resource plan. In MH4, 781 MWa are available, and
781 are included in the resource plan. The same pattern shows up in the illustrative plans
for the scenarios and sensitivities. If a sensitivity is based on the MH forecast case, the full
amount of MH forecast level of DSRs will be included in the plan.
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If a higher cost effectiveness ceiling had been used, more resources would have been
available. However, the Company did not believe that a higher cost effectiveness ceiling
could be justified.

Renewable Resources

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

Peaking Resources

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

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

Cogeneration Resources

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

Gas-Fired Resources

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

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

Additional energy and capacity from existing coal resources may be available to PacifiCorp
at significantly lower capital costs and without the construction risks of new coal resources.
The CO2 emission impacts of existing coal resource acquisitions are also different from
newly constructed coal, since such resources would be operated regardless of ownership.
Therefore, potential acquisitions of existing coal resources will be carefully examined as a
substitute for new gas-fired generation and as a means of balancing the large uncertainties
of future gas price increases.

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

The implications of future natural gas prices, potential CO2 limits and strategies, and the
development of advanced coal conversion technologies will all influence future coal
resource construction decisions. PacifiCorp will continue to monitor these issues as part of
its ongoing strategic and integrated resource planning activities.

FOUR SCENARIOS: ILLUSTRATIVE PLANS

Graph 4-9 shows the resource additions at 2001 and 2011 for each of the scenarios:
electrification (which, with 5 percent load growth, tesults in needs higher than those in the
high forecast) and the other three scenarios -- loss of resources, high gas prices, and CO2
tax (which reflect the MH forecast). Changes in the cost or availability of resources result
in different selections of resources to meet the resource needs of the MH forecast. The four
scenarios are identified on the graph as "Elect." for Electrification, "LOR" for loss of
resources, "Gas" for high gas prices, and "CO2" for CO2 tax.

Electrification Scenario

Graph 4-10 shows the resource additions across the 20 years to meet load growth needs
under the electrification scenario. The portfolio of new resources for this scenario is
similar to that for the high forecast. Both include the BPA Entitlement Agreement, 910
MWa of DSR, and 218 MWa of renewables. The variations are that, for the electrification
scenario, the model adds less cogeneration, slightly fewer SCCTs, a great deal more
CCCTs (7709 MWa compared to 2975 MWa in the high forecast plan), and two coal plants
instead of the one in the high forecast plan. Real retail prices would increase at a higher
rate under this future than under any of the others, at 0.72 percent annually. Total GWh
requirements would grow by 127 percent, while CO2 emissions would increase by half
that, and SO2 emissions would increase by only 13 percent.

81



Graph 4-9

4 Scenarios
Resource
Additions
in MWa
1992-2001

Average MW's

|| eceTs 175
Renewables 408

418

.| Cogeneration 10
Coai o
SCCT's 13
Contract Rights 65
Total 1514

175
208
418
330
192
166

63
1554

70
208
418
500

0
7
&
1966

02 _Cas  LOR  Elect

208

4 Scenarios
Resource
Additions

in MWa
1992-2011

Average MW's

: o2
| CCCTs 1352
Renewables 618
DSR 731
Cogeneration 330
Coal 0
SCCTs 157
Contract Rights &3
Total 3503

239
618
781
330

1430
166

8
3629

78l
300
492
166

as]
3883

210
385
192
188

9
10136

82




€8

5000

8000

7000

6000

3000

4000

3000

2000

1000

PacifiCorp - RAMPP 2

Hlustrative Plan
Electrification Scenario

MWa (Different Scale) Graph 4-10

= S E Coal ....................
] (- jmeeers |

SCCT's
.......................................... s S SR S O S —

B8 Renewables : =
[ A Co-Generation |7

e

2 LS B Demand-Side =

¥ Purchased Power i

L
3 4 7 10

11



8

PacifiCorp - RAMPP 2

IMustrative Plan

Loss of Resource Scenario

MWa Graph 4-11
4000 e

3500 -nto| B Coal

M CCCT's

3000 o

SCCT's

2500 4 +-| B3 Renewables

Co-Generation
2000 '

H Demand-Side

B3 Purchased Power [

107110 J N B S— ...............

LLLeLl)
) = AR R
N SARAs * | Tk

92 93 94 95 96




S8

MWa
4000
3500 B Coal
il CCCT's
3000 +
SCCTs
2500 |- Ef Renewables
2000 | Co-Generation

: E:Ei Purchased Power |

f Demand-Side

PacifiCorp - RAMPP 2

Hlustrative Plan
High Gas Prices Scenario
Graph 4-12

0 1 2 3 4
Years

11



98

PacifiCorp - RAMPP 2

INustrative Plan

CO2 Tax Scenario
MWa Graph 4-13
40.00 ...........................................
LTI R N— : ; - S SN WU VR W NS S S N
M CCCT's
3000 e SCCT's
B3 Renewables
p .11 J —
Co-Generation
2000 o | @ Demand-Side
1500 . | B Purchased Power | |
1000 oo b
500 o
0 ﬁ'mbﬁl ........ I..,,...,IEHJ.!H!{E}H:::I




Chapter 4: Illustrative Plans

Loss of Resources Scengrio

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

Graph 4-11 shows the resource additions under this scenario. The illustrative planis a
slight variation on MH4. The loss of resources scenario includes more cogeneration,
slightly more SCCTs, and a second coal plant. The 20-year system cost would be about
two percent or $600 million higher than in MH4. Real retail prices would decrease by 0.05
percent in the loss of resources plan, and would decrease by 0.13 percent in MH4. If the
regional solution to help various fish species results in the impacts considered in this
scenario, customers would see a small price impact. Emissions would also be higher under
the loss of resources scenario, compared to MH4. This is a case where efforts to help one
aspect of the environment could lead to other adverse environmental consequences.

Tich Pri nari

Graph 4-12 shows the resource additions if gas prices are assumed to be significantly
higher than in the other cases. Under the base assumption, gas prices begin at
$1.65/mmbtu, escalate through the year 2011 at 9.94 percent nominal, and after 2011 at
inflation (zero percent real growth). The high gas price scenario begins gas prices at a
higher level -- $1.95/mmbtu, escalating through 2011 at 9.94 percent nominal, and
escalating after 2011 at 8.63 percent nominal.

Compared to MH4, the illustrative plan for the high gas scenario adds the same amount of
BPA Entitlement, DSR, and cogeneration. However, its major effect is to reduce the
amount of now expensive gas fired resources and substitute lower cost alternatives -
renewables and coal. This plan adds more renewables (618 MWa compared to 218 in
MH4), slightly more SCCTs, very few CCCTs (only 239 MWa compared to 1663 in
MH4), and a great deal more coal (1430 MWa compared to 300 in MH4). The 20-year
system cost would increase by about two percent or $600 million in the high gas prices
case compared to MH4. Real retail prices would grow at 0.17 percent, rather than decrease
by 0.13 percent in MH4. If gas prices were to increase as projected in the high gas price
scenario, customers would see an impact on prices. Emissions would also be higher with
high gas prices. For example, CO2 emissions would grow at 41 percent rather than only
32 percent as in MH4. The other three categories of emissions would also grow at faster
rates than in MH4.

£02 Tex Scenario

The CO2 tax scenario assumes a $30/ton CO2 tax. Graph 4-13 shows the resulting
selection of resources, assuming such a tax is added to the cost of each of the appropriate
resources in the portfolio. The resulting illustrative plan includes more renewables (618
MWa rather than 218 in MH4), slightly more SCCTs, slightly less CCCTs, and no coal
plants. The 20-year system cost would increase by about $6.1 billion over system costs in
MH4. Only about $400 million of that would be due to differences in resource choices; the
remainder (about 95 percent) would be from the tax itself. Real retail prices would grow at
2.3 percent instead of declining as in MH4 by 0.13 percent. Emissions would be slightly
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reduced compared to MH4. CO2 would grow at about 27 percent instead of 32 percent,
for example, and the other emissions would be favorably affected, although not
dramatically. Customers would be paying a very high price for a modest decrease in CO2
emissions.

ENVIRONMENTAL COSTS: ILLUSTRATIVE PLANS

Four different levels of externality adders were used to examine the impact of
.environmental externalities on resource planning. The column titles on table 4-14 show the
four levels. The first one has low non-CO2 costs and $5/ton for CO2. The other three all
have high non-CO2 costs and different levels of CO2 costs, from $0, to $10, and finally to
$30/ton. These external cost adders were used in two ways.

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

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

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

Renewables SCCTs CCTs Coal
MH4 218 142 1663 300
Level 1 (E1) 218 168 1750 192
Level 2 (E2) 218 126 1989 --
Level 3 (E3) 418 110 1814 -
Level 3, high gas 670 282 350 1055
Level 4 (E4) 618 200 1528 --

The El plan is very similar to MH4, since it is the same plan used in step 3 leading to
MH4. The E2 plan differed from MH4 only in that E2 resulted in slightly fewer SCCTs,
more CCCTs, and no coal plants. The E3 plan had more renewables, fewer SCCTs, more
CCCTs, and no coal plants. External costs at level 3 with high gas prices produced a plan
that had even higher renewables, more SCCTs, very few CCCTs, and a great deal more
coal. The E4 plan was similar to the plan of level 3 with high gas, except the coal from the
level 3 with high gas plan was replaced by CCCTs in the E4 plan.
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Table 4-14
Internal Costs Sensitivity-Level 1 Sensitivity-Level 2 Sensitivity-Level 3 Sensitivity-Level 4

302 $/ton $0 $1000 $2000 32000 $2000

NOx $/ton $0 $100 $4000 $4000 $4000

TSP $/ton $0 $200 $3000 $3000 $3000

CO2 $/ton $0 85 30 $10 $30

CF (1) Rank (2] Rank I3] Rank 4] Rank [5] Rank

Hunter 4 80% 36.00 1 4231 2 47.25 3 58.00 5 79.50 5
Wyodak 2 80% 37.87 2 44.48 3 49.59 4 61.41 6 85.06 7
Cogen (Gas) 50% 39.27 3 40.74 1 41.03 1 43.96 1 49.81 1
CCCT (Large) 80% 44.17 4 46.40 4 45.08 2 49.52 2 5841 4
AFB Coal 80% 51.12 5 57.11 7 55.23 6 65.98 8 8748 8
IGCC Coal 80% 51.54 6 36.64 6 52.96 5 62.85 7 82.63 6
Wind 26% 55.88 7 55.88 5 55.88 7 55.88 3 55.88 2
Geothermal 90% 51.67 8 57.67 8 57.67 8 57.67 4 5167 3
SCCT (Medium) 20% 75.96 9 79.18 9 77.27 9 837N 9 96.58 9
Luz Solar 40% 105.81 10 106.54 10 106.69 10 108.15 10 111.08 10
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The CO2 tax scenario provides additional information regarding the impact of external costs
on resource planning. The table below compares the system cost for MH4 to the resource
plans under the different external cost adder levels.

20-year NPV of Operating
Revenue (System Cost)

in millions of doll

MH4 $31,319
El $31,332
E2 $31,306
E3 $31,310
Level 3, high gas $32,098
E4 $32,732
CO2 $30/ton Tax without the tax $31,731

With CO2 external costs at $10/ton or less (levels 1, 2, and 3) the system cost would not be
significantly affected. The plan developed using CO2 external costs of $30/ton (CO2 tax
scenario without accounting for the tax itself) raised system costs by about $400 million.
When the CO2 external cost of $30/ton is combined with high gas prices, the system costs
increase by about $800 million. When the CO2 external cost of $30/ton is combined with
high external cost for other emissions, the system costs increase by about $1.4 billion. A
CO2 external cost of $30/ton is large enough to significantly affect resource choices.

Significant emission reductions from MH4 occur with level 3 external costs and low gas
prices, or E4. E3 brings reduced emissions except for SO2. E4 results in emission
reductions for all four categories, but at a significant cost to the system.

Emissi

Table 4-3 shows the change in emission levels for each resource plan. It illustrates the
difficulty in reducing emissions when a large existing system is involved. CO2 emissions
increase in all of the cases, but consistently less than GWh requirements increase.
Typically, the percentage increase in CO2 emissions is about half the percentage increase in
GWh requirements. However, in two cases, this pattern does not hold: the low forecast
plan and the high gas prices scenario plan do not result in a reduced growth rate for CO2
emissions. In two other cases, the increase in CO2 emissions is smaller than the other
cases: E4 and the new renewables only plan.

SO2 emissions also increase in all the plans, but their percentage increase is consistently
less than that for CO2, tending to be closer to a quarter of the percentage increase in GWh
requirements. The most notable case which has a much lower increase in SO2 is the
electrification scenario. None of the cases result in si gnificantly greater SO2 emissions.

NOx emissions decrease in all the cases, but the pattern relative to GWh requirement is less
consistent. TSP emissions increase in all cases, with a pattern similar to that of CO2.
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An additional form of analysis was performed to illustrate the benefits of a methodology
which does not require external cost adders at the beginning of the planning process. This
method allows an examination of the trade-offs between increased environmental benefits
and systemn cost. To show the total system costs relative to the level of emissions, all of the
cases that were based on the MH growth rate have been plotted. Four plots are provided as
tables 4-16, 4-17, 4-18, and 4-19. They are, respectively, for SO2, NOx, TSP, and CO2
emissions. These 17 cases are designated on the plots as follows:

CO2 CO2 tax scenario

D- DSR -30% sensitivity

D+ DSR +30% sensitivity

El Environmental sensitivity at level 1 external costs

E2 Environmental sensitivity at level 2 external costs

E3 Environmental sensitivity at level 3 external costs

E3G Environmental sensitivity at level 3 external costs
with high gas prices

E4 Environmental sensitivity at level 4 external costs

G High gas price scenario

LOR Loss of resources scenario

MH]1 MH step 1

MH2 MH step 2

MH3 MH step 3 (same as E1)

MH4 MH step 4

R Renewables only sensitivity

R20 Renewables cost 20% less sensitivity

The emissions are total system emission levels for the year 2011. This provides one
perspective on future emissions, but does not compare cumulative emissions over the 20-
year planning horizon, which is another valid measure of environmental impacts. Each dot
on a plot represents the resource plan for one sensitivity. The lower the dot is on the plot,
the lower the system costs are for that resource plan. The further to the left the dot is on the
plot, the lower the emissions are for that resource plan in the year 2011. The cases which
fall in the lower left comer of the graph are the cases which have both low system costs,
and low emissions. They can be considered the "best” cases. The closer a case is to the
origin of both axes, the more desirable it is. It is worth noting that in all of the graphs, the
variation in emission levels is not large; thus at issue are small gains in emission levels.

The five "best" cases for each emission are identified below, with an x under the column
where it is one of the best five cases for that emission. Each emission will have five cases
designated as the five best for that emission. The five "best" cases are those which are
closest to the bottom left hand corner of the graph -- the ones which result in both
minimizing system costs and minimizing emission levels.
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Chapter 4: Illustrative Plans

SO2 NOx TSP CO2

MH4 X

B2 X X X X
E3 X X X X
E4 X X X X
CcO2 X X X

G X X X
D+ X

Although the five "best" cases included three which are based on specific external cost
adders, the same form of analysis can be done using multiple resource plans based on cases
using any variables or strategies to create multiple sensitivities. Those multiple sensitivities
would then be plotted to find the ones which minimize both system costs and emissions.

The plans which based resource choices on internal plus external costs at levels 2, 3, and 4
are in the "best" case group for all four emissions, with E2 and E3 having lower system
costs than E4, How do their resource choices differ from MHA4, the plan for the MH
forecast that was adopted for RAMPP-2? We can look at the total MWa added in certain
resource categories at the end of the planning period. The amount of BPA purchase, DSR,
and cogeneration are the same for all four cases. SCCTs are added based on peaking
needs, rather than on contribution to emission levels. The relevant resource categories and
the MWa added are shown below:

new s CCCTs Coal
MH4 218 1663 300
E2 218 1959 -
E3 418 1814 -
E4 618 1528 -

E2 has almost the same system cost as MHA4, yet achieves a lower SO2, NOx, TSP, and
CO2 emissions level. E3 also has almost the same system cost as MH4, but achieves a
lower emissions level for all but SO2. E4 has a higher system cost, almost $1 million,
compared to MH4. Therefore, the trade-off to E4 may not be warranted. However, in the
long run, these results indicate that the Company should carefully consider building a new
coal plant, and if renewables prove to be cost effective, add more renewables than
envisioned in MH4. Through the remainder of this century, MH4, E2 and E3 all had the
same level of renewables, and no new coal. Thus for these next ten years, the resource
choices for MH4 are very similar to those for E2 and E3. The actions the Company is
planning in the near future are appropriate for minimizing both system costs and emissions.

Impact of External Costs on Dispatch

Environmental dispatch -- the dispaich of a utility's resources based on their intemal costs
plus an external cost adder -- is an issue under discussion by some regulatory bodies.
Normally, resources are dispatched based on their internal costs and load-following
requirements. PacifiCorp believes that its resource planning should and can consider the
environmental impacts of resource decisions. The Company also believes that existing
resources that comply with all applicable environmental requirements should be operated to
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minimize direct system costs. However, the Oregon order which acknowledged the
Company's RAMPP-1 planning report stated: "In the next plan, PacifiCorp should also
analyze the external costs of existing resources and determine whether including external
factors would affect the dispatch of those resources." (Order 90-1658, p. 6} Table 4-20
and the following discussion are provided in response to that request.

Current information about how others would dispatch or how wholesale markets would
address environmental dispatch is insufficient to provide a complete analysis of the impact
of using external cost adders in making dispatch decisions. Among the states PacifiCorp
serves, there is no consensus regarding whether environmental dispatch should be done, or
what the external cost adders should be. The Company is concerned about increased
operating costs and increased risk of inadequate compensation for those increased operating
costs. If one state decides to adopt requirements to incorporate externality costs in
operating decisions for the utilities providing service in that state, and those requirements
increase utility costs, that state will need to address the issue of cost allocation.

Table 4-20 (two pages) shows the ranking of the Company's existing thermal resources by
internal variable cost, and by each of the four external cost adder levels.

Column 1 shows the internal costs, and the internal cost ranking of the existing resources.
The resource with the highest rank would be dispatched last. Column 2 shows total costs
after level 1 of external costs have been added to the internal costs and the new ranking of
resources according to those costs. Level one moves Colstrip, Hunter, Huntington,
Bridger, Craig, and Gadsby up in the rankings (to earlier dispatch). Johnston, Wyodak,
Hayden, Carbon, and Centralia move down in the rankings (for later dispatch).

Column 3 shows tota! costs after the second level of external costs have been added, and
the new ranking of resources with that external cost level. Level two of external costs,
compared to column 1 (internal costs) moves Colstrip, Hunter, Bridger, Craig, and
Gadsby up in the rankings. Level two moves Johnston, Wyodak, Huntington, Hayden,
Carbon, Naughton, and Centralia down in the ranking,.

Column 4 shows total costs after the third level of external costs have been added, and the
new ranking of resources. Hunter, Bridger, Craig, and Gadsby move up in the rankings.
All of the other plants, except Colstrip, move down in the rankings, for later dispatch.

Column 5 shows total costs after the fourth level of external costs have been added, and the
new ranking of resources. Hunter, Bridger, Craig, and Gadsby move up in the rankings.
All of the other plants move down in the rankings.

Environmental dispatch would be highly influenced by CO2. Given the uncertainty of the
external cost estimates for CO2 emissions, the Company has serious concerns about
relying on any CO2 external cost estimates to drive environmental dispatch.

Plants are considered on the margin if their ranking would result in their being dispatched
last -- only when load requirements were very high. Although each of the levels of external
costs would move some plants up in the rankings and some plants down, the plants which
would be on the margin under internal-cost only dispatch (Naughton and Centralia) would
also be on the margin under environmental dispatch, and would be joined by Carbon under
environmental dispatch. The overall conclusion from this analysis is that the lowest cost
thermal units in terms of internal cost are also the Company's lowest cost thermal resources
when external costs are added.
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Existing Resources Without & With External Cost Adders

(Mills/KWh)
Table 4-20
Internal Costs Sensitivity-Level 1 Sensitivity-Level 2 Sensitivity-Level 3 Sensitivity-Level 4
502 $fton $o0 $1000 $2000 $2000 $2000
NOx $fton $0 $100 $4000 $4000 $4000
TSP $Aon 30 $200 $3000 $3000 $3000
CO2 $hon $0 85 $0 $10 $30
Unit MW/CF 1] Rank (2} Rank [3] Rank 4] Rank [5] Rank
Dave Johnston 1 105 7.14 1 19.18 7 29.89 8 42.06 0 66.39 10
2 105 7.14 1 19.18 7 20.89 8 4205 10 66.39 10
3 210 7.01 1 19.24 7 33.20 8 45.12 10 68.97 10
4 330 6.78 1 15.52 7 21.80 8 3313 10 56.41 i0
Wyodak 1 256 772 2 17.10 4 24.69 6 37.06 7 61.79 9
Colsirip 3 70 7.96 3 14.37 1 21.87 1 33.16 3 5574 5
4 70 7.96 3 14.37 1 21.87 1 33.16 3 55.74 5
Huntington 1 400 8.63 4 15.26 3 25.94 10 36.60 8 57.93 7
2 415 8.62 4 17.87 3 3118 10 41.83 8 63.14 7
Hayden 1 45 9.40 5 19.36 8 28.29 9 39.39 9 61.58 8
2 33 9.41] 5 19.53 8 27.65 9 B2 9 60.87 8
Hunter 1 351 9.39 6 16.31 2 21.73 3 38.74 4 60.77 4
2 24 9.64 6 16.47 2 20.15 3 3144 4 54,03 4
3 400 9.54 6 15.83 2 18.85 3 30.03 4 52.40 4
Carbon 1 66 9.98 7 21.86 10 37